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. . . they wil l  tell you Thackray Sterilizers are designed wi th reliability in mind - 
a specification to the highest standards at competitive prices, and backed by 

I 
er sales service. 

orrnation, ask us. 

Chas. F. Thackray X 171. Park Street. Leeds LS1 1RQ. 
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Institute News 
Branch Officers 
Branch Officers for the coming year 
have been elected as follows: 

London Branch 
Chairman, D. L. Davies: Vice-Chair- 
man, W. A. Askew; Hon. Sec., P. C. 
Vedast, 59 Oakfield Gardens, Edmon- 
ton NI8 INY; Treasurer, W. P. Law- 
rence. 

North Western Branch 
Chairman, W. l .  Smith, Vice-Chair- 
man, A. W. Schaffel: Hon. Sec.! 
Treas., I. Sunderland, 'The Calliards'. 
Smithy Bridge Road. Littleborough. 
Lancs. 

Southern Branch 
Chairman, A. Round; Vice-chairman, 
D. Wilson; Hon. Sec./Treas., l. H. 
Walker, 182 Salisbury Road, Totton. 
Southampton. 

Worth Western Branch 
The Annual General Meeting of the 
Branch was held at  Ormskirk District 
General Hospital on March 13, 1978. 

The Chairman, Mr. W. l. Smith; 
reported that generally the past year 
had been a successful year with four 
technical meetings and two joint meet- 
ings (one with the CIBS and the other 
with the Preston Maintenance Engin- 
eers). 

The policy had been pursued of 
Committee Members giving papers 
this year, and Messrs. Schaffel, 
Richards and Sunderland gave papers 
and the Chairman expressed his 
thanks and appreciation to them. 

Two social events took place over 
the year - one a boat cruise, and the 
other the annual dinner dance, both 
of which were successful events. The 
Branch Chairman of the Institute of 
Plant Engineers was the official guest 
at the amual dinner in response to an 
invitation to the Chairman to their 
own annual dinner at  which Mr. 
SchafTel acted as representative. 

The Committee held five meetings, 
and on behalf of the members, the 
Chairman thanked them for their 
devotion to duty and in particular to 
Mr. Burton and Mr. Mellows. 

There were two additional members 
for nomination, Mr. P. Tansey and 
Mr. l. Lemonetiles - who were elec-' 

Treasurer and Mr. l. Sutherland was 
elected as Secretary;Treasurer. 

The composition of the Branch 
Committee for 1978179 was therefore 
agreed as: Branch 'chairman, W. J. 
Smith; Vice-chairman, A. W. Schaf- 

Regrettably Mr. l. Burton had to fel; Hon. Sec./Treas., I. Sunderland; 
retire as Asistant Secretary, due to Committee Members: R. Richards, 
the fact that he was leaving the area D. Mellows, D. CunlikTe, T. Hardacre, 
to take up another appointment. Mr. A. JulifT, A. MiUington, l. Lemone- 
D. Mellows retired as Secretawl fides, P. Tansey. 

The Institute of Hospital Engineering 
One-Day Symposium 

Recent Developments in Hospital Sterilising Processes 
to be held in 

L e m  Thealre 1, Physics Department, Imperial College of Science and 
Technologv, Prince Consort Road, London SW7 

m Wednesday, Jnne 14, 1978 
There has been a considerable growth of interest in this subject over recent 
years stemming from the publication of the Collingwood Report of 1967. the 
introduction of the Medicines Act in 1968, the issue of the Health Service 
Circular HSC (IS) 128; 'The Application of the Medicines Act to Health 
Authorities' in 1975 and the more recent Cunliffe Report. 

As a result, Health Technical Memorandum No. 10 has been revised and is 
about to go to print, and Health Building Note No. 13 is currently undergoing 
revision. The Institute considers that the time is propitious for the dissemination 
and exchange of the latest information and views on this topic. 

10.00 Coffee 
10.25 OFFICIAL OPENING by 

l. R. HARRISON Esa CBE CEna (Fellow). President. The - .  
Institute of Hospital Engineering 

CHAIRMAN for the day: 
R. MANSER Esq BSc (Eng) (Hons) CEng ,MIMechE F E E  
PPIHospE, Assistant Chief Engneer, Department of Health 
and Social Security 

10.30 'THE IMPACT OF THE MEDICINES ACT, 1968, ON THE 
HOSPITAL PHARMACIST IN  RELATION TO STERILE 
PRODUCTS 
Speaker: DR. I. M. SPRAKE BPharm PhD FRlC CChem MPS, 

Quality Control Pharmacist, Trent Regional Health Authority 

11.00 'COMMISSIONING AND TESTING OF STERILISERS' 
Speaker: S. A. GIBBONS Esq BA CEng MIMechE MCIBS, Regional 

Sterilising Engineer, Trent Regional Health Authority 

11.45 'SYSTEMS RELIABILITY ASSESSMENT APPLIED TO STEAM 
STERILISERS 
Speakers: A. C. SELMAN Esq MSc DIC CEng MIMechE, DHSS 

Engineering Division 
K. C. HIGNETT Esq CEng MIMechE, Systems Reliability 
Senice, UKAEA 

12.30 LUNCH 
14.00 'REVISION TO HEALTH TECHNICAL MEMORANDUM 10 - 

STERILISERS' 
h a k e r :  L. W. M. ARROWSMITH Esq BSc CEng MIMechE, DHSS 

Engineering Division 
14.30 'FUTURE DEVELOPMENTS IN STERILISING' 

Speaker: DR. l. B. KAY BSc PhD MPS, DHSS Scientific and Tech- 
nichal Branch 

15.15 OPEN FORUM 16.00 CLOSURE 

ted to the Committee together with 
all existing Committee members. ~ - ,~ ~~ ~ ~ - ,  , ~ - .  

A n  application form is included with this issue. Tickets (£12 each, including 
r~f rehmentr l  from the Secretarv of the institute. 



wests at  the Dinner Dance Kere klr 
Onen Morris CBE CXIG. Deputy 
Secretary at  the Welsh Office, and 
Councillor David Purnell. Lord Mayor 
of Cardiff. Proposing the toast to the 
Institute. M r  Morris paid tribute to 
the Institute, and the vital part its 
members play in the YHS. He said 
that the Service was undergoing a 

that while going through this 'long development, but that priority must 
crisis', people must wonder if nhat  also be given to maintenance of exist- 
they were trying to achieve would not ing health buildings. Public Expendi- 
be totally swamped in criticism. How- ture Cuts had given great problems, 
cler. looking on the brighter side. 511 but there were now hopeful signs of 
Oaen said that e\eryone at  the Welsh improvement. 

Mr T .  Wagsrafl, Principal Acousrics Engineer, DHSS, talks on 'Noise Control 
in Hedrh Buildings', while his asristant conrrols a barrery of sound e8erts. 
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a DHSS presen- 
! or Pirlocl~ry in 

district general 
at about 1,000 

tic size. 

but a detailed clarification of bbjec- 
tives often leads to answers. 

What, then, is the problem? Figure 
I shows the age distribution of NHS 
buildings. I t  shows a pattern which 
will be recognised, one suspects, in all 
areas of NHS work. 

The message is fairly clear. We still 
have a lot of old hospital property 
which is either due for rebuilding or  
in need of ever-increasing mainten- 
ance. 

Fizure 2 illustrates the picture of 
capital expenditure over the last ten 
years. The figures are extracted from 
the DHSS published annual accounts 
and show capital works, total fees 
expenditure and the maintenance 
spend. These are shown as recorded 
and are not corrected for inflation. 

In the context of this paper the 
mOSt important messages are: 
1. Our capital spend is of the order 
of £260 million per year; 
2. Our fee spend is of the order of 
£20 million per year; 
3. Our maintenance spend is of the 
order of £120 million per year; 
4. The capital spend and, by impli- 
cation, the fee spend are likely to 
remain a t  this sort of level; 
5. The maintenance spend is likely to 
continue a t  this rate. 

I t  seems reasonable to assume that 
we could spend the f260 million capi- 
tal, the £120 million maintenance and 
the £20 million fee account better 
than we do a t  the moment. That is 
not to imply any 'saving', merely more 
effective spending. A better deal for 
all involved. 

We can all point to areas where 

sive maintenance due to shortcomings 
in design. 

Scope of Work 
Systems work is aimed at alleviating 
this situation ni:hout using extra 
manpower to do so. 

A financial s a ~ i n g  of only f2m a 
year is thought to be possible and 
reasonable and would seem justifica- 
tion enough. 

In  addition to financial saving, a 
system approach can remove much 
repetitive, d r e a ~  work and, hopefully, 
some frustrations too. 

Standard Buildings 
One way of more efficient working 
would he to produce a detailed, 
acceptable set of documents for 
repeated re-use. This saves the cost 
of research and development design 
for projects after the first one, and 
means that errors are progressively 
corrected with each successive job. 

This approach has been used both 
by the RHAs and the DHSS. In the 
Department it produced the Standard 
Satellite series of departments. whose 
greatest weakness, perhaps, was that 
they could not easily he put together 
to form a whole hospital. Although 
sL1l available, these departments lack 
the flexibility needed to meet rapidly 
changing medical techniques and 
medical technologies. The depart- 
ment's Best Buy is a standard whole 
hospital. 

Harness is a step forward consisting 
of predesigned departments which 
can he joined together in many diier- 

The recent economic crisis abruptly 
required something smaller than Har- 
ness, involving less capital outlay. This 
is the Nucleus hospital, Figure 3. 

It  is seen as being the minimum 
viable size and is buildable without 
attracting phasing overheads. Like 
Harness, it comprises a number of 
predesigned departments capable of 
variations of assembly. Unlike Har- 
ness, the designs are taken only to 
line diagram stage centrally. From 
this point they are worked up to com- 
pletion by the individual user. 

System Generally 
If standard design is only parl of the 
solution; we must find an alternative, 
preferably dealing mith the root of 
the matter rather than the symptoms. 
Much of the work in procuring and 
operating a building is routine, eg 
planning, design, operation and main- 
tenance. If a systematic technique 
could be employed, aided by computer 
methods where these were useful, 
much could he gained. Many disci- 
plines are involved in the procurement 
of hospitals. Simply, this means decid- 
ing what is needed functionally, how 
and where it is to be provided, at 
nhat  cost, and then preparing the 
documentation necessary to construct 
and equip the building. This includes 
operational and maintenance infor- 
mation. 

Procedures are necessarily technic- 
ally complicated and time-consuming, 
and might a t  l int  appear to be an 
interlinking of separate and different 
activities. A closer study shows that 
the data being handled is basically the 
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THE DHSS HEALTH BUILDING SYSTEM FEBRUAW m 

Figure l .  

same, although modified in its direc- 
tion of output. 

How much easier it would be if 
these processes could be assembled 
and identified as one comprehensive 
system which would provide a logical 
route map, provide an easily accessible 
data store, and make available various 
computer aids for this procurement of 
health buildings. This is what is meant 
by the Health Building System des- 
cribed below. 

IUI WY m ,*I .r m m m m> m mn m* 

YEAR 
CAPITAL EXPENDITURE PATTERN 

UAINTENAKE E X P E N M M E  RENRN 

m FEE EXI'ENOI~U~E PL\~~~(M(bgland). 
Restraints to be observed 
Before planning any workable system 
three major constraints must be taken 
into account. These are as fdlows: Figure 2, 
I. Any system approach must be 
'neutral'. That is, there must be no 
constraints imposed by the system 
itself. Architects must he free to 
design the building best suited to the 
clients' needs, with materials best 
suited to ihe locality and market 
conditions; 

2. Work in health service is very 
diverse, varying from that of large 
teaching hospitals to say ambulance 
stations, and includes upgrading work 
of major and minor proportions; 

3. The diverse nature of both the 
NHS and the building industry has 
led to many varied practices to do the 
same job. Any new system can suc- 
ceed only with general aceptance; for 
this reason we have worked very 
closely with the regions, the Property 
Services Agency and with the industry 
generally. 

We propose to develop three main 
streams of work: 

1. Rationalisation of data; Figure 3. 
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2. Rationalisation of methods; 
3. Rationalisation of techniques using 
the computer when economical. 

Rationalisation of data 
The usual procedure today is to have 
the most junior member of the design 
team put together on the drawing 
board all the data which will form a 
project. To do this he is faced with a 
morass of information of varying 
degrees of finality, all to be sorted and 
knitted together. Worse still, there is 
also the other data of which he may 
only be blissfully ignorant. 

In theory, more senior staff should 
be able to offer guidance, hut will they 
in practice? Can they be sure they 
have all the pertinent data themselves? 

Rationalisation of data is not a new 
concept in the health service. For 
example, we have had Hospital Build- 
ing Notes and Technical Memoranda 
for some years. Engineering Study 
Groups are working to extend the 
range of HSE sheets .We are taking 
all this work and adding to it from 
wider sources. 

Rationalisation of methods 
As with data, so it is with methods. 
Experience shows the many different 
methods used to achieve the same 
end. This became painfully apparent 
in the Harness work and led to con- 
siderable rationalisation of design 
methods for both Harness and Nuc- 
leus projects. Systems studies merely 
aim to consolidate and extend this. 
Probably the best example is Capri- 
code which is widely known and used. 

Rationalisation of techniques 
The same picture appears here as 
with data and method. In  Harness and 
later in Nucleus, where different parts 
of the design ,were done by different 
designers, there were found to he very 
many different methods of say, duct 
work sizing or arranging lighting lay- 
outs. The Harness experience was the 
foundations for Nucleus, but the 
resulting rationalised techniques are 
universally applicable. 

There'is absolutely no thought of 
imposing a grey uniformity over 
design work. The techniques are 
intended as a tool which the designer 
will use to contribute his own exper- 
tise and individuality in exploring 
options rapidly, economically, and 
accurately; In systems we aim to con- ' 
solidate achievements and extend the 
scope of the work. 

The approach must be multidisci- 
plinary; medical and nursing input 
especially is vital to success. 

Benefits 
The DHSS conducted a very exhaust- 
ive cost-benefit analysis before decid- 
ing on the programme outlined in the 
paper. 

A few of the major advantages 
which we see ire: 
Saving in scarce staff resourc5s: for 
example, planning doctors and nurses; 
Saving in time. A typical hospital cur- 
rently takes about ten years from 
inception to accepting patients. The 
system's work should reduce this time; 
rationalised techniques using computer 
aids for the more tedious tasks will 
improve the accuracy of the work; 
The work will enable the large 
amounts of data used to he found and 
handled easily and readily; 
The system will co-ordinate and make 
more use of the valuable feedback of 
information received by DHSS from 
the NHS. 

Capricode 
Capricode is an adapted version for 
the Health Service of a national 
approach to building projects. The 
document ' i s  familiar to all in the 
Health Service and is the foundation 
upon which we are building the sys- 
tem's work. 

Figure 4 shows the main Capricode 
stages together with the further 'box' 
for Operation and Maintenance 
because Capricode, and the RlBA 
Plan of Work on which Capricode is 

Figure 4. 

closely modelled, stop a t  the evalu- 
ation stage and do not cover the entire 
life of Health buildings. 

To illustrate the principle of the 
system concept, it is, perhaps, best to 
examine a hypothetical planning pro- 
cedure for a hospital in the form 
shown in the chart. 

Computer Aids and their 
place in Systems Work 
First, briefly, the concept of the 
use of the computer in this planning. 
One principle is fundamental. The 
machine makes no decisions. I t  will 
provide information on request, do 
routine calculations on request, but 
always produce the answer for inspec- 
tion, acceptance or rejection. Com- 
puters are not the System. But they 
are a useful tool and help to illustrate 
the system. 

Figure 5, built on Capricode is a 
panorama of the System approach 
being put together at DHSS. It con- 
sists of four streams linked in t0 . a  
flow chart and showing computer use 
where appropriate. 

There are two main categories of 
computer application. One is purely 
as a reference library: for example, 
to store the current cost of steel pipe. 
The other is the manipulation of 
information fed into the computer. 
An example would he the production 
of a 'cut and fil l '  analysis from given 
data when a building shape was placed 
in the machine. 

The Planning Example 
To return to our example, first the 
Project Team will need to assess the 
need for the hospital. Local popula- 
tion figures must he set against 
national planning norms for hospital 
provision against population. 

These last norms would be held in 
the computer data hank and in the 
long term this might be used for the 
manipulation and matching of norms 
with local requirements. 

With this information the planning 
team can then decide the need for a 
hospital, and the size and mix of 
departments. 

The project team then need a site 
or sites for the architect to try various 
shapes to contain the size and mix of 
departments required. The computer 
will aid in such tasks as 'cut and fill', 
relative revenue and capital costs 
assessments, etc. At this point we plan 
to put the site and building co-ordin- 
ates into the machine. Henceforward, 
the building is recorded in the com- 
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I PROJECT PROlECT EXAMPLES OF NATIONAL 
INFORMATION O E V T I O M E N r  SUBSIDIARY R E F E R E N C E  
IY.I,T i n 4 N I P ' N  N E E D E D  L I B R A R Y  BANK 

l0 TO SUPPORT T H E  
R t F t R t M r  P R O J E C T O E V E L O P M E N T  
U d  A." A 7 

Figure 5 

puter and can be manipulated and 
reproduced as drawings or figures a t  
will. The machine will print-mt 
results of various combinations of site 
and building for the team to decide 
which option to follow. 

This concept may seem to be 
science fiction, but many of the tech- 
niques are with us now, waiting to 
be applied. 

Given the chosen site and shape the 
modelling of the building can then 
be done inside the machine. In this 
process the computer will make many 
manipulations for us eg, with a given 
layout, the engineering services can 
be routed by the user, be co-ordinated 

.and sized by a manipulative process 
in the machine. All the computer 
operations will be printed out for 
judgement by the user, who can repeat 
each step .of calculation until an 
acceptable result is achieved, when it 

can be incorporated in the main 
model. 

The end result of this process will 
be a matched set of architectural and 
engineering drawings .suitable for 
tender stored in the machine and 
available as prints. From these it is 
clearly an easy step to obtain full 
tender documentation. 

With the whole building modelled 
in the computer, construction, pro- 
gress and costs can easily be moni- 
tored. Commiuioning manuals and 
building maintenance schedules can 
be produced easily and cheaply. 

When the building is completed bhe 
model will be available to help with 
planned preventive maintenance, 
assessment and reporting on running 
costs. design efficiency-in-use studies, 
and for planning of later additions. 
The system is seen as being applicable 
to all work, not only major projects. 

I t  should be pointed out that the 
picture envisaged is an immense land- 
scape. This paper and its companion 
papers cover only parts of the whole 
design. 

The System 
The example above made use of and 
showed the place of computer aids to 
a great extent. I t  was written in this 
way both to show how computers 
could he used and, primarily, as a 
simple method of illustrating the 
System in an advanced form. 

I t  should be emphasised again that 
we are not developing a computer 
system but a system in which com- 
puters can be of great help. 

At present, the System is being 
developed to operate manually and 
the computer aids will be developed, 
as required, to supplement manual 
methods, when this replacement can 
be shown to 'be economical. 

The System is being developed in 
stages roughly analogous to those 
shown on Figure 4. The system stages 
relate to the Capricode ones mainly 
because we are charged to work 
initially in this area. 

We are all aware that any design 
process cannot be  chopped into neat 
segments, that the lines between the 
stages will necessarily he blurred, and 
even that the stages may not always 
be in the same order. The better the 
system is designed the more orderly 
the progression that will be possible. 

The system is seen as having three 
levels. 

Level 1 
This is a 'reference libraw' or  'data 
base'. Information is claskfied, and 
is that which applies nationally to all 
hospitals. For .  dxample, it would 
contain details of statutory regula- 
tions, and Factories Act and Health 
and Safety requirements. I t  would 
contain the whole manufacturers' 
data base. 

Level 2 
This is where the maior activities take 
place: some of  these computer assis- 
ted, some manual. For example, whole 
hospital policies and design, prepara- 
tion of bills of quantities, project 
construction. 

Level 3 
This level contains the operations 
needed to complete the project. For 
example, buildinglengineering CO: 

ordination, handover recording and 
scheduling, engineering services com- 
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missioning manual, maintenance 
scheduling. 

Programme 
The work is one of evolution extend- 
ing through Harness to the present 
day. Some considerable parts such as 
the Manufacturers' Data Base and 
the Activity Data Bank are already 
in day-to-day use. The resources avail- 
able limit the 'amount of development. 
The following areas of work are 
included in the programme up to 
1981. 

Development Control Planning, Site 
Works and Foundations: To the stage 
where these can he used by RHAs. 

Building Design, Engineering Design, 
Engineering Costing, Design Cost 
Planning Checking: To prove Methods 
and collect data needed, and imple- 
ment these for manual operation. 

On completion of this work, the 
position will he assessed and approval 
sought for further development if 
appropriate. 

Exhaustive cost benefit analyses 
have justified the work to this stage 
and indicated that this is the best 
order in which it should he under- 
taken. The analyses showed the work 
was viable with a building programme 
of f60 million new starts suitable for 
system application in 1981. I t  showed 
the greatest benefit from completing 
the earlier parts of the system, that 
is in development control planning 
which is short of data and relies on 
scarce staK resources. 

Great benefits were also shown in 
the detail area of design, but with 
larger costs to obtain them, together 
with some degree of uncerfainty in 
the process. 

Progress 
Much material has been assembled 
and some is now in use. 

Process Executive Group Document n 
A large volume describing the entire 
system as seen at present has been put 
together. I t  describes each item of a 
complex detailed network and identi- 
fies future development .A working 
document, it is confined to DHSS at  
present. 

Manufacturers' Data Base 
This document has been in use for 
some time. I t  is an ideal basic building 
component capable of extension and 
conversion into the system as envis- 
aged. 

Activity Data Bank 
This is also a basic building brick for 
the system. At present some 2,000 
data sheets are in use in planning 
hospitals. Many here will be familiar 
with the precise room specifications 
which form the output for these 
activity data. 

Mechanical Reproduction 
of Drawings 
Both architects and engineers have 
devised an operational method of 
digitising drawings and reproducing 
them from the plotter. This is one 
necessary step towards machine-aided 
design. 

Co-ordination of Engineering Designs 
Some very interesting work is being 
carried out to develop a method of 
ensuring automatic co-ordination of 
engineering services with each other 
and with the building: this work is 
well advanced. 

Engineering Components 
The services co-ordination and model- 
ling work has thrown up the need for 
an engineering data base along the 
lines of the manufacturers' data base. 

Engineering components have been 
reduced to a rationalised range, now 
being printed, for the use of the sys- 
tem or by manual drawing offices 
which care to use !hem. 

Symbols 
A volume of engineering symbols in 
rationalised unambiguous form suit- 
able for computer reproduction by 
drawing plotter has been produced. 
The latter requirement meant careful 
design and the 'stalk' concept for 
application to drawings. 

Technical Briefs 
Work done for Harness, later modi- 
fied for Nucleus, produced Neutral 
Engineering Briefs. 'Neutral' here 
means 'not related to a specific job 
and therefore available for any Dro- . . 
ject'. 

These technical briefs are available 
now, and are based on Building Notes, 
Technical Memoranda, HSE papers, 
the lHVE guide, the IEE regulations 
and other such material: the briefs 
form part of the system. 

Zoning and Spacing 
Work done for Harness and subse- 
quently Nucleus showed the need for 
a rational space allocation for engin- 
eering services. A system of allocated 
zcnes and layers for each service has 
been devised and used successfully. 

'Zoning and spacing rules' are 
available now for project use. 

Capricode and DCAG 
Capricode and the Departmental Cost 
Allowance Guides have been in use 
for some time. Although these have 
been refined from time to time, the 
systems work may point to further 
refinement. 

TRAM 
This is a 'Traffic and Activity Model' 
computer programme. I t  is capable 
of modelling the operational policies 
and operational statistics of a hospital. 

'NETSYS' 
This is the computer programme 
which applies TRAM to any given 
layout of hospital departments. This 
measures inter-departmental traffic, 
and suggests placings for stairs and 
lifts. 

Hospital Building Notes, 
Hospital Technical Memoranda, 
HSD Sheets 
As mentioned above, these are seen 
as building blocks of the systems 
approach. They take their place here 
with the other available pieces. 

Conclusion 
As the work continues the way ahead 
becomes clearer: The following con- 
clusions can, however, be drawn a t  
the moment: 

First: We are spending and will con- 
tinue to spend large sums of money 
on the Health Building Estate in the 
foreseeable future. We must always 
he vigilant for any means to spend 
even more wisely. 

Second: A nationally co-ordinated 
approach to our buildings, enveloping 
their total life, will pay big dividends 
in better design and greater economy. 

Third: The systematic approach must 
be neutral and as flexible as possible 
to give greatest advantage. 

Fourth: Computer aids can be devel- 
oped to assist a manual system with 
many of the more routine functions 
with consequent economy and better 
job satisfaction. 

Fifth: Computer aids cannot in any 
way carry out original design work 
or make judgements. 

Sixth: Work is well under way and 
even now yielding worthwhile results. 

Lastly: By 1981, much more valuable 
material will be available. 
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The DHSS Health Building System 

Space does not permit a full description and presentation of the identified 
design aids that will eventually be incorporated within the System for Health 
Building, so this paper concentrates on one application, which will serve as an 
example to enable some of the obiecrilres of the system l0 be understood. 

Its Engineering Component S 
with Particular Reference to the 

B. C. OLIVER CEng MlMechE MlnstR 

Introduction lead to higher quality production 
documentation. 

Before aoina into detail this nawr - - . . 
covers some of the more important 
a s~ec t s  of the backeround to the con- The Main Needs 
cebt of the system-for Health Build- of the Svstem -.~ ~ 

ing, and how the detign aids that are 
envisaged will fit into it. A standard design, however good. 

must have a limited application in a 

The Benefit to Design country like ours, where there is no 
consistent pattern to medical care. 

The benefits that the system can o r e  What is needed. therefore. is a Bex- 
ride to the design and produdion 
documentation stages of a project 
programme wall largely result from 
manual and automated aids, and from 
improved management and control. 
Design aids that can be provided 
within the system w i U  help to remove 
the mundane but expensive elements 
of the work, leaving more time for 
the design aff actually to design and 
optimise the project. Management 
and control will be improved through 
better coordination, and by the more 
rapid access and retrieval of data 
which can be stored in an organised 
and consistent manner between differ-' 
ent projects and by different organis- 
ations. Both of these benefits should 

ible design system that can enable 
the user to design what he wants. 
Such an advantage can only be pro- 
vided by a system that is based on 
the smallest elements which make up 
the building and engineering designs: 
namely the building and engineering 
components. To achieve this flexibility 
it is necessary to ensure that the user 
can employ any component that he 
ccnsiders aceptable. However, there 
is advantage in the preparation and 
use of a component catalogue made 
up of an ameptable and rationalised 
range of components, to which addi- 
tions or  from which deletions can be 
made in a controlled manner. An 
additional advantage of this approach 

is that it not only facilitates the access 
of standard component arrangements, 
but that it also enables the user to 
re-use any previously designed non- 
standard assembly. 

Secondly there is a need to define 
clearly the diJTerent tasks that the 
Engineer and his colleagues perform, 
both during the development of the 
building concept and during the sub- 
sequent detailed design of the building 
and its services. It  is also necessary 
to analyse the way in which indi- 
viduals operate, and to ensure that 
the right person makes the appropri- 
ate decision .- thereby improving 
interdisciplinary co-ordination. In this 
connection, the speed of processing, 
and the organised project data file 
that the system can offer, is of tre- 
mendous potential. 

To benefit from this potential the 
system will incorporate aids (or tools) 
which enable the particular user, in 
this more organised approach, to do 
what he is required to do with the 
minimum of recourse to his colleagues 
in the Team. The objectives of these 
aids, must therefore be kept as h i -  
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ted as Mssible, and must be founded 
on using them over and over again. 
Thus the project solution can be 
refined, but with the capacity for 
maintaining co-ordination between 
the progressive stages. The aids must 
also be constructed to enable the 
user to exercise complete control over 
areas of judgement and innovation. 

Having once identified the aids 
against the overall requirements, it is 
then necessary to define clearly what 
data each aid requires, whether from 
previous work on the project or from 
national and regional standard cata- 
logues, o r  both, and identify what 
data needs to be passed on to future 
work. To this end, a distinction must 
be made between project data - the 
data actually used in the project - 
and that contained in the neutral file, 
from which the project data is selec- 
ted and asseinbled. Figure I illustrates 
how the aids and the neutral and 
project data files combine to give a 
coherent but flexible approach to the 
tasks that each aid is required to 
perform. 

The Design Process 
Dealing specifically with the design 
process. the Engineer's role can be 
divided into two distinct categories, 
one associated with the design of the 
building, and the other associated with 
the detailed design of the senices, on 
a site and within a building envelope 
once these have been defied.  

T o  identify the types of aids that 
can be provided the basic functions 
involved in design must be considered. 
Figure 2 illustrates these basic func- 
tions and shows how they are pro- 
gressed from the 'idea' to the 
'accepted' solution. It can also %e 
seen that only those functions of 
model construction, assessment and 
evaluation that do not have a high 
degree of conception or  decision- 
making can fbe automated. For 
example, it can be appreciated that 
drafting aids supported 'by calcula- 
tion procedures can assist with these 
functions but they must however be 
individual, and ,be linked by human 
intervention, to enable decisions and 
judgements to be made. 

The Role of Computers 
I t  is easy, even today, for people not 
directly involved with computers to 
hold them and their technology in 
awe. Computers are however only 
tools, and should not be allowed to 
dictate the process. Bearing these 

Figure 1.  Neutral and Project Dam File, 

Figure 2. Bm'c Functions in the Design. 

comments in mind. an attempt is made 
below to dispel some of the mystique. 

Computers are invaluable in the 
construction of models (mathematical 
representations of processes or  objects) 
and in the evaluation and assessment 
of such models, but they cannot make 
decisions or  judgements. or  replace 
man's innovatory qualities. Beware 
of computer packages which purport 
to be automatic, or  to'carry out opti- 
misations or  provide an integrated 
result. Such tasks are impossible for 
a machine without human intervention 

- and even then, only intervention 
by the right user. 

Computers need to be programmed 
in very close association with the user, 
and by far the best programs are those 
which perform the task in much the 
same way as man would himself, had 
he the time to perform the task 
thoroughly. In  this connection a great 
deal of benefit can be derived, for 
manual application, from the develop 
ment of the detailed methodology 
necessary for eventual computer 
implementation. 
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It is important to realise. therefore, 
that computer methods are equivalent 
to, and where possible based on, 
manual methods, and that a computer 
is neither a genius nor an idiot - it 
simply has a facility to calculate 
extremely quickly and accurately. 

The major objective for the build- 
ing professional associated with com- 
puter technology is the need to record 
in detail the manual methods 
employed in the tasks, many of which 
are performed by the designer in a 
subjective or  even subconscious mode 
of working. It has been the absence 
of this methodology in adequate detail 
in the past, and the use of computer 
specialists instead of professionals 
specialising in computing, which has 
often led to the development of soft- 
ware which has failed to produce what 
the user really needs. 

Data Figure 3. N e u t r d  Files. 

If the system and its applications is 
likened to the network of tracks in . , 

a railway system then the data 1 7 
becomes the rollmg stock It 1s ob\~ous  I 
that one IS of no use w~thout the 
other, and the ~mportance of the data 
cannot be denied since it is the con- , 
stmctiGe element. However, it should 
be appreciated that a limited number . ~ 7 4 ~  
of trains can run on a completed net- 
work of railway track, whilst a com- 
prehensive service cannot be provided 
on an incomplete network. A com- 
plete system can therefore be designed 
around a rationalised but not neces- 
sarily complete set of data so long 
as the scope, range and form of all +/;,:' 
data is identified and taken into 
account. PROGRAMM 

Referring again to Figure I it can 
be seen that the data can be categor- 
ised into two broad groups. 

l 
I .  The first eroun is classified as the i 

from which 'the user selects what 
he needs in order to meet his objec- 
tive. This neutral file can be likened 
to the parts catalogue listing all the 
comwnents that, say, British Leyland 
may or  may not have in stock for all 

I 
the vehicles they have ever produced. 
This of course is not a complete 
analogy because it only refers to the 
component element, but it does equate 
for the purpose of this description. 
2. The second group of data is that 
held specifically for the project, and 
is called the project data file. Con: 
tinuing the analogy, this file would 
hold the actual paN used for the 
construction of a particular motor 

vehicle, the number of each required. 
and where they are l m t e d  on the 
particular vehicle. Again the analogy 
is not entirely complete since the pro- 
ject file would also include the less 
tangible data relating to commission- 
ing, maintenance and operation, etc. 

Summarising therefore: 
The neutral fde contains the complete 
range of data available to be used by 
all projects. 

Whilst: 
The project file contains the data 
actually used,for a project. 

Figure 3 illustrates the many types 
of data contained in the single neutral 

file. The file can, however, be broken 
into subsets for the use of specific 
general purpbse aids, and this has 
advantages if data is required by only 
one aid. Furthermore data separation 
in this manner is necessary during the 
development of the aid, and has 
advantages if the aid is to be made 
available in a stand-alone mode s e p  
arated from the system. 

F i g w e  4 illustrates that the project 
file consists, on the other hand,  of 
many diRerent fdes, not only for the 
individual projecls but also for the 
various versions of the same project. 
As the development of the project 
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progredes to a successive state of 
acceptance so these project files are 
reduced, but there is always a need 
during the evolutionary stage's of both 
broad and detailed design to have 
several project files to compare and 
optimise. 

Aids in the Building Process 
It has (been explained that the system 
can be seen as a logical but flexible 
process held together by the project 
data files, and drawn on by separate 
hut interrelated general purpose aids. 
To summarise the consthent parts 
of the system are: 

i. Logical process network (from build- 
ing conception through to operation). 

ii. Identification of repetitive pro 
cesses. 

iii. Development of aids to assist 
repetitive processes. 

iv. Integration through provision of 
data files. 

The multidisciplinary team engaged 
on this work have already identified 
the need to develop more than fifty 
aids to assist repetitive parts of the 
design and production documentation 
processes which are carried out by 
Architects, Engineers and Quantity 
Surveyors, hut in the long term there 
is no limit to the number of aids which 
could be developed for manual, desk- 
top calculator or computer'implemen- 
tation. Of the total aids so far iden- 
tified about twenty would benefit con- 
siderably from computer implemen- 
tation. 

Engineering Aids 
On the engineering side aids to 

assist in the following areas of work 
have been identified as priority 
requirements. For convenience the list 
has been divided into two groups. 
First are those which are appropriate 
to the design of the ,building, and 
second, those that are concerned with 
the detailed design of engineering ser- 
vices within a specified building. The 
aids that are initially intended for 
computer implementation are indi- 
cated below with an asterisk. 

Those aids associated primarily with 
the initial design of the buildinn are: - 
*Engineering W AUowances 
'Preliminary E n g i n e e ~ g  C3d 

~ - - 
Estimates 

*Services Assessnent and Verification 
of Eoergy 

Conbet  Procedures 

Management Control PPlanning 
Engineering Policy. 
It should be stressed that these aids 

are identified as priority user require- 
ments and will wherever possible use 
existing techniques and software. 

Indeed it is DHSS philosophy that 
any package shall, in the longer term, 
if it is required by a user, be capable 
of interfacing with the System for 
Health Building. 

At the detailed design stage as 
defined earlier, there is a priority need 
for the development of the engineer- 
ing aids identified below. 
Engineering Briefs 
Wall or Partition Component 

Assemblies 
Drawing Office Prncedmes 

*Sewices Co-ordination and Modelling 
program - 

*Electrical Cable Routing 
*Design of External Services 
*Detailed Engineering Services Cost 

Estimates 
'Service! Talculation Simulation and 

Sehetluling 
*Engineering Specifications 
*Cod Schedules 
*Commissioning Manuals and 

Maintenance Manuals 
One of the most complex and tech- 

nically iateresting of these aids is the 
Services Co-ordination and Modelling 
Program 'SCAMP'. It is this aid which 
is briefly described below, and which 
it is felt will solve many of the prob 
lems with which Engineers are all too 
familiar. It will also serve as an 
example of the philosophy behind the 
System for Health Building. 

SCAMP 
SCAMP is a general-purpose or utility 
application, which will enable the user 
to build a fully co-ordinated physical 
model of the engineering services, as 
be wants, and at any stage in the 
design, using as basic input the build- 
ing design and the structural design 
from the project file and the engineer- 
ing components from the neutral file. 

The name SCAMP contains the 
essential features of the basic package 
which are: 

S for Services, indicating that the 
package coven all the engineering 

service carriers used in the building 
services industry, eg: ducts, pipes, 
conduits, trunking and cable trays, etc. 

for Coordination, which is physi- C cal co-ordination, meaning that 
the package will record the position 
of each component in three dimen- 
sions as it is located in the design 

space. It will interactively tell the user 
if the space required is already occu- 
pied by another building or engineer- 
ing component. 

for Modelling, which is the main M feature of the package, and 
refers to the capability of representing 
the full spatial requirements in three 
dimensions of both the building and 
engineering components, held in the 
computer in a mathematical form. 
The best analogy is to consider that 
the computer can hold a detailed and 
even dynamic scale model of the 
proposals within the central processor 
or on the backing store of the com- 
puter. 

for Program, which identifies that P the package is intended for com- 
puter implementation. 

To gain a fuller understanding of 
the program we should next look at 
the more involved aspects that some 
of these features contain. 

The modelling techniques indicated 
by Figure 5 will enable the user to 
convert, or accept from compatible 
input, the Architect's building form, 
and structural details as are relevant 
to the particular stage of the project 
development, ie: line diagram, 
detailed design etc. It will also enable 
him to access a comprehensive range 
of component details, or to input 
special components of his choice once 
he has these adequately defined. 

An added feature is the possibility 
of adding service zones and spaces 
(Figure 5) to wntrol the general 
location of services within the total 
space available. In the manual mode 
the major advantage of zoning and 
spacing is the discipline it imposes 
during design, minimising physical 
coordination problems. However, 
whilst SCAMP does away with the 
essential need for this discipline dur- 
ing design, there are still benefits to 
be derived during design and particu- 
larly in the future stages of commis- 
sioning, maintenance and the upgrad- 

Figure 5. Loeorion of ~ervi:es 
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and viewed from any position and at 
any scale, so that any two dimen- 
sional drawing can be reproduced in 
planometric or isometric form and in 
any sortation. Furthermore, other 
attributes can be held for each com- 
ponent, so that subsequent, relatively. 
simple, data-sorting applications can 
be developed using the project com- 
ponent file to enable the determin- 
ation of such things as cost, perform- 
ance, etc. 

Physical co-ordination is achieved 
by comparing the final geometric form 
of each component against any pre- 
vious design description input as it is 
added to the engineering model and 
placed within the building and struc- 
tural envelope. Through rapid inter- 

ing of the installed enginzering ser- 
vices. 

The three-dimensional modelling , 

P//YS/C! CO.ORP/NAi/ONI (dih>' 
S € R ~ ~ C € / S ~ U C  

techniques build on component infor- A 
mation which is held at the lowest P 
level in such a way that the final \ \ \ 
dimensional form can be retrieved \ \ 

active response the program will 
provide the following three types of 
warning for the user (as illustrated by 
Figure 6) all of which he can override 
if he so desires: 

a. That the service component being 
added is in conflict with the structure 
or a building component. 

b. That the service component being 
added is in conflict with a previously 
modelled service component. 

c. That the position of the component 
does not comply with previously speci- 
fied rules, eg: that the component is 
in the wrong zone, or it is too close 
to another service bearing in mind 
safety (eg: OxygenIHWS) or that 
there is insufficient access space 
around a valve or mixing box to 
facilitate commissioning or mainten- 
ance. 

An important aspect which has 
been considered in depth in the 
development of this package is the 
user/machine interface and this aspect 
can be illustrated very briefly by out- 
lining the typical use of the system. 
The rudimentary parts and their work- 
ing relationship for a typical work 
station are shown on Figure 7. 

The work station consists of a 
digitising tablet, keyboard and visual 
display unit linked to a dedicated 
mini computer of about 64,000 words 
in size, with direct and longer term 
access to magnetic disc or tape stores 
holding the neutral component data 
base. 

Figure 7. Parts for typical Workstation 

The system can be used o f  line for 
the input of the building model or  for 
the insertion of existing engineering 
designs, and can also be used in batch 
mode for the overnight checking of 
ncvly created designs. The system is 
however mainly directed towards inter- 
active on line use, either for creating 
a new design or  for updating one 
already in existence from an earlier 
stage of the same project or another 
project. Essentially, creating a new 
design involves the same methods and 

procedures as updating one that 
already exists. In  both cases it is 
obvious that better utilisation of the 
investment in computer hardware will 
be made if designers' ideas are already 
sketched out in the typical red pencil 
manner, either on a print of the 
Architect's base drawing, or on the 
earlier engineering design. For the 
purposes of illustration it will be 
assumed that an update is to be 
carried out. 

The main means of in-putting and 
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Figure 9. Setting up. 

manipulating the engineering com- 
ponent data will be via the 'menu' 
and the 'digitising cursor' as illust- 
rated in Figure 7. Figure 8 shows in 
more detail the type of data held and 
typical implementing instructions on 
the menu. The user initially locates 
both the menu and the service drad- 
ing to be updated on the digitising 
tablet, and identifies their corner posi- 
tions to the computer with the aid of 
the digitising cursor. (All the follow- 
ing sequential operations are likewise 

camed out and registered to the com- 
puter by depressing the record button. 
on the digitising cursor). The user will 
then identify to the machine the 
engineering service, to a predefined 
specification, upon which the update 
is to be carried out, eg hot or  cold 
water. Next, selection of one of the 
23 operations is made which together 
with 13 modifien will enable all the 
normally required functions to he 
carried out, eg add component, delete. 
line or  height absolute, etc, etc. In  

this short paper a fuller explanation 
of the operations possible cannot he 
described, but there is a comprehen- 
sive selection which minimises the 
need for keyboard input. 

Having consulted the component 
catalogue and using the menu, the 
component can be identified and 
selected. The slope, height (third 
dimension) and size only needing to 
be re-specified where a change from 
the preceding component is required. 
The designer then places the cursor. 
in the appropriate position on the 
drawing and, once satisfied that the 
location is correct, ' depresses the 
record button which relates the X and 
y co-ordinates of the component to 
the computer. 

For example: In a hot water ser- 
vice application, Figure 8, the ahso- 
lute height and slope must first be 
specified. Next, the component itself 
will need to be defined using appro- 
priate modifiers to describe it ade- 
quately, together with its size. Finally 
the X and y co-ordinates will be 
relayed to the machine. An echo 
(cross lines'or. flashing spot) on the 
visual display unit screen will enable 
its position and the already completed 
design to be monitored by the oper- 
ator. 
. Continuity and compatibility checks 
are performed by the computer pro- 
gram and errors are fed back to the 
user as a result of illogical or incom- 
plete instructions: During any stage 
errors are corrected by over writing 
or, if a component has been wrongly 
placed, by the use of the delete func- 
tion on themenu. 

Rogue or  new components, not 
included within the component cata- 
logue, and non-standard instructions 
employing the high level language 
upon which the menu is based, can 
be input via the tele type. 

The menu is .however designed to 
perform all hut a very few of the nor- 
mal functions required and as a con- 
sequence the keyboard should rarely 
be needed. 

The interface between the engin- 
eering designer and the computer is 
designed for easy use, and to present 
the minimum retraining requirements 
for the ,building services design engin- 
eer and draughtsman. I t  will be seen 
from the description that the way in 
which the menu is structured means 
that only the aspects that have 
changed need to be specified at any 
given time (Figure 9). The addition 
of components therefore is very rapid 
indeed, in its simplest form reducing 
to 'what it is' and 'where it is'. 
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MAN 
Figure 10. ManlCompurer Inreracrion. 

This interface will enable the oper- 
ator to exercise absolute control and 
judgement: an essential feature as 
described earlier in the design pro- 
cess. A repeat of Figure 2 in a differ- 
ent form (see Figure 10) will show 
this better than a written description. 

I t  is worth stressing that the form 
of output can the varied to suit the 
user's need. I t  will be particularly 
important for the user to note and 
record the status of the input for 
inclusion on the output drawings 
because the system will for many 
stages of development he capable of 
producing higher quality drawings 
than the input status warrants. If, 
therefore, notional sizes are given to 
components a t  an early stage then 
drawings could look for all intents 
and purpose the same as a fully 
detailed production drawing. 

I t  is also worthwhile amplifying 
that detailed drawings, or  detailed 
insets such as those shown in Figure 
I1 on smaller scale drawings, can be 
provided to any degree of detail and 
to any drawing convention. The rapid 
preparation of isometric inset details 
will he of immense value to users of 
the system. 

Summarising: SCAMP is a com- 
ponent~hased computer package which 
models, co-ordinates, and enables 
detailed drawings to he prepared 
easily. I t  is, however, not a substitute 
for good design. This is left firmly in 
the hands of the user. I t  also enables 
further computer applications to be 

developed easily to perform the many 
subsidiary and arduous tasks which 
are currently very time-consuming 
and expensive to perform. 

With the aid of SCAMP the user 
can: 
i. Ensure physical co-ordination and 
reduce variation orders. 
ii. Improve quality of his output 
drawings and documents. 
iii. Prepare rapidly drawings through- 
out all stages of design'giving rise to 
a serial working process with his pro- 
fessional colleagues and obviating co- 
ordination problems with Architects 
and Quantity Surveyor. 
iv. Iterate .design more frequently 
using different parameters to provide 
a more optimised design. 
v. Rapidly update drawings and other 
documents to accommodate the inevi- 
table changes to the project data. 
vi. Facilitate a rapid interface with 
evaluation packages for costing and 
duct and pipe sizing etc. 

The Engineering 
Component Catalogue 
Before looking a t  the potential offered 
by the additional computer aids, a 
brief mention of the engineering com- 
ponents which are an essential part 
of the neutral engineering data file 
for the basic system would he worth- 
while. 

The basic SCAMP aid requires only 
t h e  material and dimensional descrip 

tion of the components, and is novel 
because it will accept a single variable, 
namely component size, against each 
specification and component type, the 
other dimensions being held as attrib- 
utes of the size. Figure 12 shows the 
type of information held in the manual 
component catalogue which the user 
will need to have on hand when oper- 
ating the system. 

As implied earlier it is the compo- 
nent data base (that is the limited 
rolling stock in the railway network 
analogy) that restricts the initial use 
of the system. Consequently SCAMP, 
because of the limited size and range 
of components held in the prototype 
component catalogue, will initially 
deal only with those services within 
the context of departmental and room 
service distribution systems ie Engin- 
eering services levels I and 2 shown 
below: 

1. Room level - Building and Engin- 
eering Assemblies. 

2. Department level - Distribution of 
services within building compart- 
ments. 

3. Communications level - Service 
distribution to departments (Internall 
External). 

4. Whole Hospital level - Site Ser- 
vices (Externals). 

Extension of the component cata- 
logue will enable SCAMP to be 
used in the internallexternal service 
areas of the building (level 3) 

Figure 11. Derailed insets can be 
provided. 
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~ , . .  -'T - . . . . -p- .. - . . .. , , ~ a r i n g  a suite of aids which could - - 
assess the total energy balance of a 
proposed building, from conception 
to its design formulation. Addition- 

, ally, for application during the devel- 
opment control planning phase of a 
project design. the methodology for 

, two further aids is currently nearing 
completion. These deal with the cal- 
culation of engineering cost allow- 
ances and the estimation of the actual 
engineering costs that the proposed 
solution may attract. 

With regard to SCAMP we have 
for convenience broken the basic 
package into five component parts: 
the input method; the modelling; the 
preparation of drawings; the co-ordin- 
ation of services with services; and 
finally the co-ordination of services 
with the building and its structure. 
The additional applications that have 

. heen identified in the current pro- 
gramme also include the scheduling 
of components, pipe and duct sizing, 
and detailed cost planning and control. 

Progress Figure 12. Type of information held in manual component catalogue. 

although this will need a large analogue, not only to size and resize With regard to the development con- 
increase in the number and range of the component during design, but to trol planning applications dealing with 
component descriptions. The basic assess accurately the controls and their energy and costs, a stage has been 

1 SCAMP will also enable sub. setting requirements for both design reached where the user requirement 
assemblies to be prepared for routing and commissioning. ~ ~ r t h ~ ~ ~ ~ ~  this has been defined adequately, and other 
services within partitions and walls can be carried out without the need organisations, such as the Property 
(level 1). (Such sub-assemblies are to complete the large numbers of Services Agency, are 
commonly referred to as building and forms currently required by existing to See if use or  adaption of existing 
engineering assemblies). The design of computer programs. computer packages is possible. During 
the External Services (level 4) will In  if component this process the user requirements and 
probably warrant an abridged and information can also qe for methodology already established will 
slightly different version of SCAMP. the range of components and equip be consolidated and the manual mid- 
This has been identified as the s e p  ment held in the then this ance that already exists will he further 
arate application Design of External can also be accessed to allow the reli- refined and 
Services (DOES). ability of the engineering installation With regard SCAMP, the 

a s a  whole to be predicted. methodology for the input method and 

Further Aids Emanating 
The major the main- modelling technique has heen estab. 

t e h n c e  and operation field he the k h e d  since the completion of the 

from SCAMP potential to supply structured and feasibility study in June 1975. During 
quantitative information about all the the Year 1977 the pilot Wtem was 

In addition to the preparation of data components and equipment that are due to be working for input of 
processing applications for the sched- installed in a building, T~ full data and for output of drawings. 
uling of components, their costs and benefit from this aspect it will ohvi- The next stage, which was due for 
the compilation of engineering speci- ously he desirable if the contractor completion early in 1978 a t  the time 
fications, the concept of holding a the client uses the basic of writing, will deal with the co- 
physical model will make possible the SCAMP package for updating his ordination of services with services. 
development of further very powerful documentation during construction, BY the middle of 1978 a position 
 application^, assisting commissioning, in order that as-fitted drawings and should he reached, having established 
maintenance and operation. Those schedules are prepared quickly, A per- the methodology associated with all 
identified earlier as computer aids in fectly feasible proposition, aspects including the co-ordination of 
the detail design stage all become services with the building structure, 
relatively easy to interface once the Programme to commence system design. 
basic SCAMP package has been dev- Given the go-ahead on this aspect, 
eloped. In the area of building design and a completed and fully operational 

For example, given that the corn- .evaluation emphasis has been placed basic SCAMP package could he avail- 
ponent data base is provided with the on the energy requirements of build- able by the beginning of 1981. 
performance attributes of each com- ings. Investigation is now being under- Once the methodology has heen 
ponent, the model can be used as an taken of. the factors involved in pre- completed forthe basic SCAMP pack- 
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age the more important of the addi- 
tional aids dealing with scheduling, 
pipe and duct sizing, and cost plan- 
ning will be concentrated on. 

Again during this work it will be 
necessary to produce manual guidance 
which can give more immediate bene- 
fit to those engaged in the design and 
construction of hospitals. 

Summary of Benefits that the 
System for Health Building 
Can Give to the Engineering 
Designer 
There are very many advantages 
which can be attributed to such a 
system, and to a degree they all inter- 
act with each other. The following 
summary itemises ten of the more 
important: 

i. The design period can be reduced 
mnsiderablv. client and designers wil- 

ii. The scarce professional resources 
necessary for the planning and design 
of hospitals could be better utilised by 
being concentrated on the cost signifi- 
cant areas of planning and design at 
the earlier stages when the site and 
building shape are formulated, rather 
than on preparing detailed drawings 
at the production stages. 

iii. All design is a compromise and the 
more options that can be modelled 
and evaluated the better the result. 

iv. In the same way bener cost plan- 
ning and control can be implemented 
and cost plans and shedules could be 
mechanically produced. 

v. The quality of the design informa- 
tion and the degree of detail will he 
superior, and designs can he produced 
with 100% asarranm of co-ordination 
between components. 

vi. The quality of drawings and other 
~rodurtion documents can be im- 

schedules and specifications could be 
prepared very rapidly and be struc- 
tured in any way that the user requires. 

vii. By using a common basis not only 
for design, but also for the manage- 
ment of the project the user will be 
able to evaluate and improve his 
metl~ods. 

viii. The user will also be able to 
collect and collate his data to a com- 
mon standard enabling him to more 
clearly evaluate the reasons for suc- 
cess or failure on previous projects. 

ix. Timetables and critical paths will 
be more readily produced and appre- 
ciated giving rise to better project 
management. 

X. Users can take any existing design 
of building already machine processed 
and modify them without lengthy 
digitisation, to the degree required so 
that they meet the planning and design 
rauirements. and can be repeated for . . - 

ling, to a very much shorter period. proved considerably. Component other projects. 
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The DHSS Health Building System 
This paper considers firsrly rhe objecrives of rhose inrolved in mainrenmce and operarions, and indicates rhe size of 
rhese frmcrions rogerher wid! some of rheir hisrorical background. Ir idenrifies some of the fields of work with which 
DHSS Engineering Division is concerned in connecrion with mainrenoncc and operarions. including reference ro 
devebpmenrs in the applicarion of compiirer aids ro mainrenance management. The paper goes on ro review the various 
relevanr types of oficial 'guidance marerial', 'making parricirlar mention of Esrmancode and various points of current 
inreresr 

R. J. TUTHILL CEng MlMechE MlProdE 

Objectives 
Taken on a broad basis, the objectives 
of all of us who are concerned with 
the Works side of the NHS can be 
expressed in similar terms, thus: 
The provision of rhe works services 
necessary ro srrpporr rhe NHS in its 
funcrions for rlle healrh care of 
parienrs. These services ro be provided 
ar optimum levels of safety. eflecrive- 
ness, reliabiliry and cost wirhin the 
consrrainrs of srarure, oficial policy, 
finance, available facilities and prac- 
ricabiliry. 

Within our individual spheres of 
activity, we have our own narrower 
and more specific aims, but all of them 
should be directed ultimately towards 
those broad objectives. 

The attainment of o ~ t i m u m  levels 

cost is particularly important, and that 
theme runs through many of the 
Department's activities. Safety, relia- 
bility and eRectiveness are all capable 
of being pursued ad infinitum in 
search of ever higher standards, but. 
as standards are raised, a situation of 
diminishing returns is reached so that 
the cost or other consequences of 
further advance become prohibitive. 
Judgements must be made to achieve 
the optimum balance between con- 
flicting demands so as to derive the 
greatest net benefit from available 
resources. In the case of the costs, 
the aim should be 'to minimise the 
total life cycle costs necessary to 
deliver a service of acceptable quality 
to the user. 

Fiairre I. Value of NHS estate at 1976 levels - 
Total 
Engineering content 

Total mainlena&e costs for 1975176 
Engineering 
Building 
Grounds and gardens 

Total energy costs for 1975176 f120M 
(includes fuel, boilerhouse operation, 
electricity, gas and water) 
Backlog of engineering maintenance and 
plant replacement works f 200 M 
Staff employed on maintenance and operation 
of engineering servicis in hospitals > 16,000 
Note: I. All figures relate to England and Wales. 

2. All figures are approximate. 

to efficient management both to 
achieve acceptable standards of per- 
formance and to obtain good value 
for the vast sums of public money 
involved. 

Historical background 
Various events focused attention on 
the way maintenance iwthe NHS was 
managed and executed, and led to 
two important advances. 

Firstly, in 1961 the then Chief 
Engineer felt there was a general 
need for planned preventive mainten- 
ance in the Health Service and inves- 
tigated available systems. 

After examination of many systems 
and the ooeration of a oilot scheme. 

tenance of 'hospital buildings, plant 
and equipment; and 
2. Hospiral Technical Memorandum 
No. 13 which described a system of 
planned preventive maintenance for 
engineering plant and services, 
together with Hofpiral Memorandum 
(65) 28 which recommended the 
adoption of that system and gave 
guidance on procedure and staffing. 

Secondly, during 1967168 the 
Exchequer and Audit Department 
examined the maintenance accounts 
of 21 hospital authorities. Their 
adverse report t o  Parliament led to 
the Department's Accounting Officer 
twice appearing before the Public 
Accounts Committee where he was 
charaed to ensure that the deficiencies 

thc ~ i n i s i r y  of Health recommended revealed in management and financial 

Size of the Operation that the principles of planned preven- control were rectified. 
live maintenance should be applied About that same time, a Committee 

Fialdre I indicates the size of the task to hos~itals  and in 1964165 oublished: of Inauirv. known as the Woodbine- 
in;olved in maintenance and operation I. ~ o > p i t a l  Technical Memorandum parish' cbmmittee, examined the 
of the health service estate. No. 12 which discussed the adminis- arrangement for the conduct of hos- 

Any operation on such a scale trative arrangements needed effec- pital building maintenance and minor 
clearly merits a good deal of attention lively to plan and control the main- capital works, and their report, in 
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1970, was accepted by the Secretary 
of State. 

In the light of these events a Cir- 
cular was issued (HM(71)67) which 
set the course for subsequent action 
and allocated to the various tiers of 
management the roles envisaged for 
them in the hospital service in respect 
of maintenance of the estate. The 
Department's responsibility was to 
provide guidance on the principles 
and organisation to be adopted for 
maintenance, and a framework for 
reviewing performance. 

The Department set up a Steering 
Committee on maintenance to formu- 
late strategic policies and guidelines, 
and a multidiscipline Working Party 
to undertake the detailed work. The 
broad aim of the reforms was to 
secure the adoption throughout the 
National Health Service of a system 
of planned and programmed mainten- 
ance, based on modem management 
principles and good practice, but 
taking into account other priorities 
and pressures in the NHS as a whole. 

Some new vehicle was needed for 
the promulgation of guidance about 
estate management, to complement 
Capricode.which deals with the man- 
agement of capital projects, and so 
'Estmanccde' came into being. 

bodies and government departments with staffing matters 'but in respect of 
to look after the NHS's interests. professional or technical aspects, they 
These include, for example, the are advised 'by the Engineering Divi- 
Health and Safety Executive about sion, which also provides technical 
safety matters, the Home Office about and professional members for selection 
fire defence, the British Standards boards and appeal panels. 
Institution and various public utilities. Lastly, hut by no means least since 

Another feature of the Depart- it is our most important single task, 
ment's work is the role we play as is the production of what is generally 
organiser and co-ordinator for activi- known as guidance material. This 
ties which are of general concern appears in a multitude of diaerent 
across the NHS. The Department guises and one may ask where amongst 
organises many metings, some ad-hoc, the various publications in the works 
others on a regular .basis. For field do .we find matters of interest to 
example, the Maintenance Manage- those responsible for maintenance and 
ment Discussion Meetings at which operations7 The short answer is, in 
representatives of the English Health nearly all of them. Even the Building 
Authorities, Scotland and Wales meet Notes and Design Guides which are 
their DHSS counterparts to discuss predominantly orientated to capital 
matters of common interest. work, contain some items of relevance. 

A further function in which the By far the major publication, however, 
Engineering Division at DHSS plays is Estmancode. 
a central role, is in organising and 
operating a system for reporting of 
defects and failures. The purpose of Estmancode 
the system, written up in Health Ser- What is Estmancode? This can best 
vice Engineering No. 30 is to enable be answered, I think, by quoting the 
potentially serious defects experienced first paragraph of the introduction: 
at one site, to be brought speedily to "Estmancode is intended to be a 
the attention of central authority, so source of guidance and reference for 
they can ,be investigated and, if appro- all those accountable for the manage- 
priate, a suitable warning issued to men1 of the health service estate. 
forestall any further accident or major including buildings, plant and grounds. 
breakdown. on behalf o f  the Secretaries o f  State 

Areas in which we work 
There is an ongoing programme of 
research and development work exam- 
ining a diverse range of factors which 
influence the management and execu- 
tion of maintenance and operations, 
and the results of that work usually 
appear in guidance material of one 
form or another. 

An important function is the analy- 
sis of various statistical returns. Norms 
and trends are derived and published, 
against which local managements can 
compare their performance, and which 
DHSS and Health Authorities can use 
as tools in connection with their 
monitoring responsibilities and future 
design work. 

The mahtenance and operations 
Section of the Engineering Division is 
frequently consulted by other sections 
of the Department and by people in 
the field. We are particularly con- 
cerned with those problems where 
precedents may be created, with 
service-wide implications. Many mat- 
ters concern broad management issues, 
huton other occasions, as when some 
new technical problem or  a safety 
principle is involved, we have to get 
down to the detailed 'nuts and bolts'. 

DHSS maintains a liaison with other 

The defect and failure reporting for Social Services and for Wales. 
system is one example of the links Eventually, it will contain all pro- 
between the present subject, and that cedural and financial guidance for the 
of the papers by Mr Ratcliffe and Mr management o f  the present and pro- 
Oliver. posed future estate: and will incorpor- 

These reports, which originate from ate profess[onal. technical and general 
maintenance and operations, are one management guidance, including. 
route by which information should be where appropriate, guidance developed 
fed back and used for updating the by other bodies in the public and 
data stored in the systems described private sectors." 
in their papers. 

Another activity is concerned with Who should have Estmancode? 
the training of maintenance and oper- There are few, if any, people who will 
ations staff which is carried out via need to be familiar with the whole of 
a number of channels. Estmancode but there are a multitude 
1. The Hospital Engineering Centre to whom parts of it are relevant. 
at Falfield offers a diverse range of Although related to korks', it is a 
courses suitable for training people, . multidisciplinary document, and 
at all levels from craftsmen up to touches the functions of a wide range 
senior management, in the specialist of staff including Administrators, 
services and requirements of health Treasurers, Catering Managers and 
service engineering. Domestic Services Managers etc, as 
2. For some of the more common well as works staff. Within the works 
subjects, not special to the health organisation, Estmancode impinges on 
service, arrangements are made for the tasks of all management staff, 
NHS personnel to attend training from Assistant Engineer level up to 
courses run by the Department of the the Works Officer himself. AU these 
Environment. people should have ready access to a 
3. Courses in planned preventive copy of Estmanccde. 
maintenance are run directly by 
Engineering Division staff at Euston . Is it mandatory? 
Tower. With certain exceptions, Estmancodc 

Specialist Divisions at DHSS deal is not mandatory hut is rather like the 
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Estmancode 
E a t e  Management (Building, Engineering Pad Grounds) P radas  Code 
fa the National Health Semce 

Proposed General Framework1 
Chapter I - Planmop, and Cwbollrng Waiolr-ff Expendim 

5cctron 1 - Planncd mamtrnancr and inrFctlun \)\tern\ 
'Sectlon 2 - Msnagcment of the mamlrnsnce programme (~ncludmg 

a framework for reviewing performance) 
tSection 3 - Estate records (Building and Grounds) 
!Section 4 - Estate records (EnMeering) 
Chpter I1 - F s w t i n g  Maintenance W d  

'Section I - Contracts policy and procedure. 
*Section 2 - System of planned preventive engineering maintenance 

(HTM 13 revised) 
'Section 3 - System of surveys ,forward inspections and planned 

preventive maintenance for building 
$Section 4 - Use of directly employed labour 
!Section 5 - StaR aspects 
tSection 6 - Maintenance stores 
tSection 7 - Grounds and gardens maintenance 
tSection 8 - Relationship between cleaning and maintenance of 

health buildings 
Chapter Ill - 7 h c  Relationhip between and Maimcanacc 

'Scition I - Pruicut Inlormatlon Manuals 1Fccd Forwrdl  
Scction ? - Defect and paformancc data rcrrrnlna (Fccd Back) 

Chapter 
Section I 
Section 2 

Chapler 
Section I 
Section 2 

Chapter 
Section 1 
Section 2 
Section 3 

Section 4 
Section 5 
Section 6 
Section 7 

!Section 8 

Chapter 
Section l 
Section 2 
Section 3 

a p t -  
Section 1 
Section 2 

Section 3 
Section 4 
Sectio" 5 

Chapter 
Section I 

!Section 2 
!Section 3 
fSection 4 
!Section 5 
Section 6 

- Landscaping and maintenance 
- Property Manngemcnl 
- Estate Strategy 
- Estate economics 
- Legislation relating to the b t e  
- Relevant le@slation 
- The eRect of legislation and regulations on e s ~ &  

economics 
- Maintenance Policy, StPodsrds lad Effieieacy 
- Determination of Policy 
- Maintenance standards 
- A system of measuring maintenance standards in iclation 

to costs 
- System reliability assessment 
- Monitoring of maintenance services 
- Energy Audit 
- Safety 
- Infestation control, works depar~ment responribiliticr 

- Transport maintenance management 
- Contingency plans and emergency procedures 
- Mniaterrpllrr Marcagemeof Infamptioo 
- Principles of tcrotechnology 
- Computer and mechanical systems for estate 

management 
'- Replacement of s e t s  
- Operational policies 
- Commissioning 
- Properry Tmns~d- 
- Commercial ci~loitation of the estate 
- Acauisition of iand for the National Health Service ~~~~~~~~~ ~~~ 

- ~ q u i r i t i o n  of buildingr for the National Health Service 
- Leasing of National Health Senice property to tenants 
- Disposal of land and propetiy 
- Short term leases. Licences of land, Easements and 

Wayleaves 
*Cbptcr X - b t e  M.nycmcnt Infoamtioo D i m  

.Already issued tlssued in draft form $Drafting c o m m e n c ~  
'The future content and arrangement of those Chapterr and Sections not 
yet drafted is still under djwunion (at April 1977) and could h subject to 
alteration. 

'Highway Code': i t  is strongly recom- 
mended that it be followed, although 
you do not hake to. but you ignore it 
a1 your peril! 

Although a lot has already been 
published much u o r k  remains t o  be 
done before Estmancode is complete, 
hut the present position and the prob- 
able future content are  shown below. 

Sections 1 and ? of Chapter 1 are  
two of the most important in Estman- 
code since they deal with the broad 
management issues, including plan- 
ning, budgeting and monitoring. 
Although Estmancode is not manda- 
tory, the Department. with these man- 
agement aspects in mind. has said in 
HRC17.1137 that it will adhere to these 
practices and procedures and expects 
Health .\uthorities to d o  likewise. 

Chapter I I  Section 11 deals with 
'Contracts Policy and Procedure' and 
is under re\ision to embody the recom- 
mendations of a joint DHSS:iXHS 
Working Party on ensineering main- 
tenance contracting. It will include, 
for example. more explicit guidance 
about the use of the Engineering Insti- 
tutions' forms of contract. and m i l l  
provide model conditions f a r  engin- 
eering term contracting. 

Chapter I1 Section 2, issued in 1976. 
is a n  updated \ersion of HTM 13 
dealing with planned pre\.entive engin- 
eering maintenance. The basic prin- 
ciples and structure of the 'scheme 
remain unchanged but some detail 
alterations have been made. 

One point given increased emphasis 
arises from the theme of optimisation 
of costs and quality. PPhI  schemes 
can make a major contribution 
touards minimising total life cycle 
costs, by reducing the number and 
cost of breakdouns including indirect 
costs due to loss of the senice.  by 
prolonging the life of plant. by sus- 
taining a higher lerel of operational 
efficiency, and by facilitating effective 
control o f  the maintenance labour 
force. But to secure these benefits, 
schemes mu.;[ be effecti\ely managed 
so that installations are  neither o\er-  
nor under-maintained. The  schedules 
of maintenance tasks and frequencies 
in the Department's hfoinrenanre 
Afonualr are  intended as  a good start- 
ins  point and generic guide, hut they 
musl in every case be reviewed regu-, 
lady in the light of experience, and be 
adapted to suit local circumstances. 

Despite the number of years this 
scheme has been available, a great 
deal remains to be done before the 
full benefits of P P M  are realised by 
the NHS. 

Chapter X,  issued recently. mee t s  a 
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mention. I t  is an information direc- 
tory compromising a cross-referenced 
index together with a bibliography 
giving a synopsis of each of the more 
significant sources of information of 
interest to works staff and the 
addresses from which they may be 
obtained; it should be a valuable aid 
to works management. 

Future sections 
Now to some of the current work in 
aid of future Estmancode sections. 

Following Public Acounts Commit- 
tee criticism of the lack of effective 
means for measuring maintenance 
standards, a research project has 
evolved a method for appraising engin- 
eering maintenance standards, and is 
developing it into a practical tool 
suitable for general application. Asso- 
ciated with that work is an  investi- 
gation into the relationship between 
the measured standards of mainten- 
ance and related costs. 

Several lines of investigation are in 
progress looking at  ways in which 
maintenance management efficiency 
may be improved by automatic data 
processing. These range from simple 
mechanical systems for producing 
PPM bork dockets, to computer sys- 
tems handling a wide range of man- 
agement information. 

Northern RHA,  whose computer- 
based Estate Management Information 
System (EMIS) is already operational 
in several Areas, has ben designated 
to develop its system as a national 
standard in the NHS. They have pre- 
pared a booklet and this has recently 
been circulated under cover of 
HN (77) 36 which offers the system to 
other Health Authorities. In its pre- 
sent form it relates to the manage- 
ment of maintenance programmes and 
embraces the Department's financial 
incentive scheme. It is capable of 
development to interface with other 
functions which might he put on a 
computer,. for example, stores stock 
control and accounting. 

There is a link here with the com- 
puter applications described by Mr 
Ratcliffe and M r  Oliver. EMIS 
require as part of its input the pro- 
gramme for PPM, whilst preparation 
,of tbat programme itself requires 
information which can be madeavail- 
able as output data from the systems 
described in their.papers. 

w e  are also aware tbat the Pro- 
perty Services Agency are working on 
a computer project for handling PPM 
planning. It is therefore possible to 
envisage in the future that computer- 

based systems will be available for 
handling a continuous spectrum of 
functions connected with activities 
right through the life cycle, from 
initial conception, design and pro- 
vision, through the stages of planning 
maintenance and commissioning, to 
the 'in-service' management and moni- 
toring of maintenance and operations. 

Another current project aims to 
develop a practical technique, suitable 
for application in hospitals, for the 
conduct of 'energy audits'. That is, to 
be able to check energy efficiency of 
the premises as a whole. 

Safety is a matter we have always 
taken seriously, but the advent of the 
Health and Safety at  Work etc Act 
1974, has provided an added impetus, 
and there is now a Section in the 
Engineering Division devoted solely to 
that subject. 

Emergency and contingency plans 
are the subject of activity. Many 
Engineers are already familiar with 
the Engineering Emergency Manual 
produced by an Inter-Authority Study 
Group. That manual relates to the 
types of emergency which arise at 
hospital level. There remains a need 
for consideration of plans , f o r  the 
larger scale contingencies which occur 
on a Regional or  National scale. The 
committee'is now examining the prob- 
lem from the regional standpoint, and 
the Department has to consider the 
possible problems at a National level. 

DHSS Engineers are also involved 
in many other 'estate management' 
matters including, for example, sys- 
tems reliability studies, condition 
monitoring, management of transport 
fleets, economics of power generation 
and power factor corection, and infes- 
tation control. 

HTMs 
Many of the Health Technical Mem- 
oranda (formerly Hospital Technical 
Memoranda) contain material relevant 
to maintenance and operations, and 
two merit particular mention because 
current revisions entail significant 
departures from previous policy and 
practice. 

Firstly, HTMIO dealing with steril- 
isers. Armed with the powers given 
them by the Medicines Act 1968 the 
Medicines Inspectorate are taking a 
very close interest in maintenance and 
operation of sterilisers. 

To enable the Inspectorate to satisfy 
themselves regarding their statutory 
responsibilities it has been necessary 
to compile a document setting down 
detailed requirements to govern the 
commissioning, maintenance and use 

of sterilisers. I t  will be incorporated 
is an  appendix to the revised HTMIO 
and will be exceptional amongst the 
Department's guidance material in 
that, at  least for sterilisers processing 
'medicinal substances', it will be man- 
datory. 

Secondly, HTMI7 dealing with 
commissioning. The way in which 
plant and services are commissioned 
can have a significant effect upon 
their subsequent performance, both 
technical and economic, but commis- 
sioning has hitherto been one of those 
'grey' areas, often illdefined in con- 
tractual terms, and a prolific source 
of disputes about who is responsible 
for what. 

A joint committee has been thrash- 
ing out this tangled problem and is 
now very near final agreement. The 
arrangements evolved will be 
embodied in the revised HTM17 and 
hopefully should overcome the all too 
familiar problems of the past. 

Blue Glorsies 
Various Engineering Division reports 
are published in the series sometimes 
known as 'blue glossies'. Some of these 
are relevant to maintenance and oper- 
ations, for example the Introduction 
to Present Worth Techniques which is 1 

one of the tools managers should be 
using in taking decisions aimed at  
minimising life cycle costs. 

Other publications 
In conclusion, a brief mention of some 
other routes by which maintenance 
and operations information is dissem- 
inated. They are: 
1 .  Health Notices (HNs)  and Health 
Circulars (HCs), used for promulga- 
tion of policy, for guidance on staffing 
matters and by Supplies Division for . .. 
their hazard warnings; 
2. Chief Professional Officers' letters, 
notably those from the Chief Works 
Officer and the Chief Engineer. These 
are the usual method by which the 
Ennineerinn Division ~ublishes hazard - . 
warnings; 
3. Health Service Engineering maga- 
zine, published quarterly by the ~ n & -  
eering Division; 
4. HSE data sheets, including the 
'CS' series of standard specifications; 
5. Health Equipment Information 
published by the Supplies Division; 

In addition to these current series. 
much relevant information which is 
still applicable is to be found in earlier 
series such as 'Dear Secretary' letters, 
'Health Memoranda', 'Health : Re- 
organisation Circulars' and the like. 
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DO not disturb-this little girl is getting belter ina Good looking and permanent buildinqsinall 
S ~ ~ C I O U S  ne* hosp~tal -a  nosp~tal wh~ch wasn t respecls' Translmk unl~scanoerelocated~l 
even b ~ ~ l t a s h o r t  tomeago -that S mtl l  Translme necessary Translme alreadv nas vast exoeroence of ~- - 

! arrived on site. Supplying Hospital ~ a n a g e i e n t  ~ohm i t i ees  and 

ThechoiceolTransline wasasimpleoneuse of themedical prolessioningeneral withunitslor 
their Translink systemmeansanenormouscapilal visitors'overnightaccommodation,laboratories,sli~ 

1 savmg andaccommodat~on 01 h~gn qual~ty and wards transporlable Home D~alys~s unds r~gnt up to 
outstandlngaes~gn There~sl~l l le wa~llng Inme for andinc .d ngcomplele hospitals 

d e  veryafter p acmg lheorder -expert p annmg Soif yo. rewtreaavoce on re1 evlngovercrowded 
means the Transl.nk~n~tsare QL cnlv n D ace ana COnd llonsmtne shortest oosstble rme smolv . . . ~~ ~ 7 ,  

ready for immediate occupatio~. contact Translinefor details-Saleor Hire. 

" . , , , "R.. 



"In this outfit, you've got to help me keep hot water at just 
theright temperature for the process people. And 
the same goes for the office heating. Not to mention 
a bit of cooling watercontrol here and there. 

Thegafferswon't mind howyoudoit solongasyouget it 
right.Take a tip from me and always think of Sarco first. 
They're good solid controls, are Sarco. What's called 
'self-acting:so they keep going if the electric's cut off. They 
don't need an army of technicians to setup. they don't give 
much bother, and they make the maintenancechaps happy. 

Get the message, lad, we're simply here to give 
other people service. If they don't get it, they'll blame you. 
And when you do it right, you'll get no thanks. 

~ s f o r ~ & r f a n c ~ q u & i o n . ~ o ~ d  better ask 
Spirax Sarco.and while you're writing get yourself 
some of their wordery and pictures. 
But don't let mecatch you sittingabout reading all day:' 

Sp~ran SarcoL~mltedCharlton House Cheltenham GL53 8ER Phone(0242121361 London 41 Curzon Street W l Y  7RE Phone(O1)499 1671 
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The DHSS Health Building System 
Subjecrs parricularly sensitive to changes in recent years have been rhose 
services and equipments associared directly with parienr care. The conrrol and 
handling of rhis aspecr of rhe hospital engineering operation has nor, ro dare, 
received the degree of artenrion that it surely merirs, despite the.publicarion of 
DHSS Engineering Division advice in the form of Data Sheet EY 1-0 some 
seven years ago. I t  is towards rhis field rhat rhe paper is specifically directed. 

Unless specific Deparrment of Healrh guidance is referred ro, any commenrs 
made express the personal views of rhe author and are nor,necessarily represen- 
rarive of DHSS policy. 

Specialist Services 
The Maintenance of Electronic and Bio-Medical Engineering Equipment 

ANTHONY C. SELMAN, MSc DIC CEng MlMechE MlnstF 

Cost hplications assumptions may have been in error, it is argued that this example is accept- 
or that one has not been comparing able for the purpose. I t  may be added 

The keeping of engineering records like with like. that this District is real and not hypo- 
in general, and EBME maintenance Figure I gives an equipment thetical, as are also the inventories 
units in particular, falls short of a . inventory for a fairly average District and other statistics that will be 
good standard. I t  is thus extremely provision, consisting of two acute referred to. Note that no teaching 
difficult to produce accurate statistics hospitals (575 and 203 beds respec- hospital facility is included, thus 
for the country as a whole. A number ti\,ely), a 132-bed geriatric hospital, a avoiding the distortion that this can 
o f .  global figures have been produced 72-bed maternity hospital, a 1,492-bed introduce, nor is there any inclusion 
in the past, various 'averages' have mental illness hospital, and a 101-bed of equipment associated with X-rays 

I' been produced and extrapolations partly acute and a 480-bed mental or nuclear physics. We have, there- 
made, but one is invariably left with handicap hospital. Whilst one con- fore, an average District with a typi- 
the suspicion that fundamental cedes that averages can be misleading cal EBME maintenance commitment, 

Figure I. Schedule of medical equipment in District 'Q' showing numbers of equipment by type and req"irdd man hours 
for maintenance. 
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Range of Total f 
Item Cos* Weighted Equipment 

Equipment Type Quantity f Mean Value 

ECG Monitor 
ECG Monitor with defib 
Defib 
Chart Recorder 
Fibre Optics, Cryogen, etc 
Pacemaker 
All mulli-channel Recorder 
S W Diathermy 
Pulse Generator 
Ultrasonic Generator 
ECG Machine 
Pill Counter 
Pulse Monitor 
Other Monitors 
Surgical Diathermy 
Blood Warmers 
Telecoms 
Controls 
Weighing M/C 
Misc Measuring Ins1 
Dialvsis MIC 
Foe& A& Monitor -- . - 

kpnoea AI- 
EMG M/C 
Path Lab Inshyments 
Pulmonarv Function Ins1 
lncubatoi 
M 19 System 
Teaching Aids 
Anaathctie Instruments 
EEG M/C 
Dental 
E m  
Ventilators 
Suction Units 

(Floor-mounted) 
Suction Units 

(Wall-mounted) 

about 360 
about 850 

200- I Lnm 
80- 100 

about 100 
100 

about 200 
about 1800 

IM) 
5000 

35004500 
150- 250 

about 6000 
250-8000 
300-3000 

' IMO-1600 
7000 

about 100 
not known 
6000-14000 

250 

Tolal f860,830 

Figure 2. Approximate Value of EBME Equipment in Dimid 'Q'. 

he it in-house or  otherwise. points arise 
Looking at the next table (Figure 2) 

we have in column one the equipment 
types from the previous table with the 
numbers of each item held in column 
two. Column three gives the current 
price ranges for the equipment and 
column four gives a weighted mean 
unit price for the particular equip  
men!. For example, if we consider 
the first item, ECG monitors, one can 
see that cheap basic units can he 
obtained for about f900. On'the other 
hand highly versatile units can be 
obtained for getting on towards £3,000. 

.Whilst there may he a few of the 

i. I t  will be seen that some 15 per cent 
of the total equipment value is tied 
up in EEG machines used predomin- 
antly in the District's two mental hos- 
pitals, thus giving food fo r  thought to 
the contention that there is no high 
technology in mental health provision. 

ii. Basic engineering electronics (eg 
telecommunications, boiler controls, 
air conditioning controls etc) account 
for eight per cent, and these hospitals 
do not have particularly sophisticated 
alarm systems. 

. latter, experience shows that low to iii. The total capital value of the 
middle price range ECG monitors are equipment is about £860,000. If we 
more common and the mean is use a nominal ten per cent for main- 
weighted acordingly. Column five gives tenance costs it is apparent that the 
the total value of the equipments maintenance operation for this sched- 
registered, on the basis of weighted ule of equipment should be in the 
mean cost. A number of interesting order of £86,000. I t  is worth noting 

that whilst ten per cent may, in other 
fields, be considered a bit high, with 
EBME twenty per cent is not, at first 
sight, unreasonable. 

Indeed, we can look at the main- 
tenance cost another way, and the 
next table (Figure 3) shows this. 
Columns one and two give the same 
information as the last table. Column 
three gives the total man hours that 
would need to he allocated to the 
groups of equipment, based on a care- 
ful item- by item assessment of main- 
tenance involved. Labour costs are 
at f8.50 per hour,:-(including 100 
per cent overheads) and spares are 
rated a t  a nominal (and slightly sus- 
pect) ten per cent of labour cost. One 
is thus able to arrive at an annual cost 
for each category of equipment and, 
ultimately, a total annual EBME 
maintenance cost for the scheduled 
equipment. This can be seen to ,he 
over f 100,000. 

On the basis of the capital invest- 
ment figure for District 'Q', and given 
that there are 205 Districts in 
England, a conservative estimate of 
NHS capital invested in medical equip- 
ment and industrial electronics in 
England would be of the order 

205 X 860,000 = f l76 million. 

Returning to the guinea pig District 
'Q ,  investigation has produced the 
following data: 

The current average hourly charge 
for manufacturers' labour is around 
£11 per hour, this charge being 
incurred during the operative's travel 
to and from the hospital, as well as 
while he is actually working there, 
plus the hospital's overhead. Again on 
average, travelling time worked out at 
two hours per job whilst time spent 
gainfully employed repairing would 
also be approximately two hours. This 
latter figure is derived from the 
records of the 'in-house' maintenance 
facility, as is the fact that, on average, 
there were 1.5 equipment defect call- 
~ u t s  per day. On the basis of 250 
working days per year the cost of 
contract breakdown maintenance per 
year would be 

1.5X250X4X ll=f16,500 per annum. 

Note that of the 1,500 hours paid 
for only 750 would have been spent 
working on the equipment. The other 
750 hours would have been spent 
motoring around the countryside at a 
cost of f8,250. Furthermore, the 1.5 
calls per day were simply those 
recorded as calls by the 'in-house' 
EBME department.' I t  is likely that 
some calls by-passed the EBME 
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department in question and were, 
therefore, not recorded. The figure of 
£16,500 may, in consequence, he low. 

On the crude basis of a technician 
earning an  average bare salary of 
£4,000 pa it can be seen that two 
technicians would cost £8,000 pa. 
Allowing overheads a t  100. per cent, 
the cost of the two technicians would 
be £16,000 per annum. However, 
although this figure is similar to that 
for the 'out-of-house' service, a num- 
ber of advantages accrue: 

i. On the basis of a 48-week year, and 
a 40-hour week, one would have at  
one's disposal 1,920 man hours per 
year availahle/man. 

ii. The facility would permit equip- 
ment to be looked after properly 
instead of on a breakdown basis only. 
It will he appreciated that the £16,500 
referred to only covers breakdown 
maintenance. 

iii. The range of equipment covered 
for f16,M)O would be considerably 
increased, eg boiler and air condition- 
ing electronics, with consequent 
revenue savings elsewhere. 

iv. Breakdowns can he handled expe- 
diently since trawlling time is mini- 
mal. 

v. The system of maintenance provides 
a degree of flexibility that could not 
otherwise he achieved. 

vi. The requirement of continuously 
exercising vigilance with a v i e w  to 
maintaining high standards of safety 
- so very important in this field - 
can become systemised. 

The Maintenance of 
Electronics in the Hospital 
The work that may he carried out at  
a given EBME workshop will obvi- 
ously be dependent on local circum- 
stances, hut in general facilities should 
allow for the following activities to 
be undertaken: 

i. Maintenance, repair, calibration, 
safety testing and general examination 
of all classes of electronic, electro- 
mechanical and mechanical medical 
equipment, with particular emphasis 
on electro-medical equipment, includ- 
ing that related to pathological labora- 
tory services and X-ray equipment. 

ii. Reception of new medical equip- 
ment for pre-installation performance 
checks. 

Labour 
~ o l h  Cost at Spares Total f 
Main1 f8.50/hr Costs at Maint 

Equipment Type Quantity Hrs/Yr ine O/H 10% Lab Costs 

ECG Monitor 
ECG Monitor with defib 
Dcfib 
Chart Recorder 
Fibre Optics, Crsogen, elc 
Pacemaker 

'All hluti Channel Reeorder 
S W Diathermy 
Pulse Generator 
Ultrasonic Generator 
ECG Machine 
Pill Countcr 
Pulse hlonilar 
Other hlonilors 
Surgical Diathermy 
Blood Warmers 
Telccams 
Controls 
Weighing M/C 
hlirc hleasuring lnrtruments 
Dialvsis MIC 
~ o e b l  Fieart and Aphoea M 
EhlG M/C 
Path Lab Instruments 
Pulmonaw Function lnst 
lncubaton 
N 19 System 
Teaching Aids 
Anaesthetic lnstrumentr 
EEG M/C 
Dental 
E m  
Ventilators 
Suction Units 

Totals 

Figure 3. Approximate Maintenance Cost of EBME Equipment in District 'Q' 
per annum. 

ii. Preparation and maintenance of afford to have too many of these 
records, test certificates, reports and machines resident in the workshop. 
other essentially administrative pro- The second point is that some of these 
cedures. machines, particularly the ventilators, 

iv. Dirty procedures involving the 
dismantling and cleaning of equipment 
prior to the commencement of main- 
tenance. 

In many cases where EBME main- 
tenance facilities have heen estab- 
lished, they have heen designed to 
handle, in the main, electronic equ ip  
ment only. Yet, as will be recalled 
from the discussion concerning eco- 
nomic aspects, the capital value of 
electro-mechanical and mechanical 
medical equipment in the hospital is 
not inconsiderable. Let us consider 
for a moment ventilators, incubators 
and suction units. The first point 
worth making about these equipments 
is that they tend to he rather bulky. 
The room they take up is considerable 
and it is obvious that one cannot 

take a long time to dismantle and 
reassemble. Furthermore the re- 
assembly procedure may need under- 
taking a t  an  uncomfortably high fre- 
quency since one can detect a trend 
towards unskilled dismantling for 
routine disinfection purposes in new 
Hospital Sterilising and Disinfecting 
Units with the attendant dangers of 
unskilled reassembly. Working on the 
basis of the 33 ventilators quoted in 
our earlier example of District 'Q', 
the HSDU in this District expects to 
process each ventilator a t  least twice 
a week, thus assistance will be 
required in the checking out of over 
sixty ventilators per week. At only 
ten minutes each (which is pretty 
optimistic) there is a commitment of 
one quarter of a man-week per week 
just checking that ventilator patient 
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circuits have been .reassembled. cor- 
rectly. The third point refers to the 
possibility that staff may be exposed 
to infection risk when working on 
this equipment - on ventilators and 
suction units in particular. I t  is most 
important when working with these 
machines that advice is sought con- 
cerning procedures necessary to avoid 
infection. eg .from tuberculosis or 
australia antigen, and staff screening 
precautions are necessary for their 
continued safety. 

Staff 
There exists at present no formal 
organisaiional structure for EBME 
maintenance at any level in the field. 
Nonetheless a small number of auth- 
orities have tailored EBME mainten- 

DHSS ENGINEERING DIVISION 
OPERATIONS & MAINTENANCE BRANCH 

I 
- -- - - - PRINCIPAL ASSISTANTENGINEER 

I IELECTPONICSI 
l 

I MAIN GRADE ENG IELECTI MAIN GRADE ENG IMECHI 

AHA 

, . . . . - . . . . , , . . . . . . . . , 
,ASSISTANT AREA E N G l N E E R  ASSISTANT AREA E N G I N E E R  ASSISTANT AREA ENGINEER 

IELECTRO-MECH! IELECTRONICSI 

SENIOR TECHNICIAN - 
ELECTRONICS TECH MECHANICAL TECH 

ance systems to suit their particular 
circumstances and Figure 4 Jhows a 
hypothetical structure incorporating 1-L 
those characteristics to exist- Figure 4. Hypothetical EBME moinrenonce system. 

I 
ing systems that have met with some 
degree of success in the past. It will 
be recalled from earlier discussion that 
the need to balance manpower against 
workload, and the structure must be 
considered against this background. 
As is immediately apparent the struc- 
ture embodies certain management 
snortcomings already identified in 
otner NHS management areas, and 
this point will be returned to shortly. 

and engineering grades and, in conse- 
quence, basis for personnel exchange. 

I t  is the author's view that there is 
a need for professional engineering 
capability in the EBME maintenance 
structure and this could reasonably he 
placed a t  Region. Several reasons mili- 
tate towards this, the more important 
being as follows: 

ciplinary problems arise, either due to 
conflict of interest o r  personality, and 
in such circumstances an independent 
arbiter can be of considerable use; 

f. Certain of the test equipments 
needed for the comprehensive main- 
tenance of medical equipments are 
extremely expensive and, a t  Area 
level. infreauentlv used. 

Before considering the roles of 
RHAs, AHAs and DHTs it is neces- 
sary to examine the relationship 
between physicists and eiigineers as 
far  as EBME maintenance goes. In a 
number of establishments, depart- 
ments of medical physics have found 
themselves able to handle EBME 
maintenance in addition to their 
normal workload and the Chief Engin- 
eer of the DHSS indicated, in his letter 
of October 5, 1973, that where such 
an arrangement is operating satisfac- 
torily it should he allowed to continue. 

a. The overall pattern of EBME usage 
in a given Region should be monitored 
so that a focal point for information 
exchange between Areas can'be estab- 
lished; 

h. In the event of a particular tech- 
nical problem being beyond the exper- 
tise of the Area personnel, a central 
point for obtaining technical guidance 
exists. This central point will have far 
greater facility for obtaining infor- 
mation from expert authorities' par- 
ticularly those outside the NHS; 

The need for an EBME mainten- 
ance presence at Area is indisputable, 
since it is at this level that some 
degree of compromise can be achieved 
behveen practical application and pro- 
fessional qualifications. As can be seen 
from the 'family tree' it is envisaged 
that the senior person who deals only 
with EBME would be a t  Assistant 
Area Engineer level. This proposal is 
justifiable on at least three grounds. 
Firstly, as was evident from earlier 
discussion on equipment value, the 

In general, however, it is convenient 
to draw a line behveen EBME devel- 
opment and EBME maintenance, with 
physics departments applying them- 
selves to the former and engineering 
departments to the latter. Although 
this division is convenient, it should 
not be deemed to be inflexible, and it 
is obviously desirable that development 
work be based on practical reality, 
thus indicating a need for the devel- 
oper to he in touch with the opera- 
tional level. The recently published 
Health Circular on Pay and Con- 
ditions of Service - Electronic and 
Medical Equipment Maintenance pro- 
vides the necessary job descriptions 
to allow comparison between physics 

c. Many policy decisions reflecting 
directly on the EBME maintenance 
function are taken at Regional level, 
and it is essential, if the EBME ser- 
vice is to be effective, that its voice 
be heard when these decisions are 
taken; 

d. For a service to be efficient it is 
important that as much standardis- 
ation is introduced as is possible. For 
this to happen it is generally necessary 
for a quasi-independent body to guide 
the standardisation exercise. I t  is sug- 
gested that the RHA is ideally suited 
to this role; 

e. From time to time local interdis- 

investment merits proper care. 
Implicit in this statement is the 
requirement for highly competent 
engineers/technicians to look after it. 
Secondly if EBME maintenance 
organisations are to he able to recruit 
the right sort of people, a career 
development process must be in evi- 
dence. By integrating the engineer 
based EBME service with the main 
Works Career Structure this can be 
achieved so that, with adequate 'in 
post' management training, a person 
entering the NHS to work on EBME 
does not have the bleak prospect of 
his career development terminating in 
his late twenties o r  early thirties. I t  
also offers a path towards corporate 
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membership of a suitable professional 
institution, which does not exist if one 
con\,eniently, but shortsightedly, fits 
him into an unsuitable technician 
grade such as Physics Technician. 

Thirdly, it is frequently the case 
that effective communication with the 
clinical user can only take place if 
there is an  engineer available who 
that user believes is intellectually 
capable of communicating at  the 
user's level. It is pointless attempting 
to conceal the fact that the success 
of any EBME service will, to a con- 
siderable extent, be a f u n ~ t i o n  of the 
personalities concerned, and the tech- 
nical and intellectual integrity o f .  the 
senior EBME person involved must 
be adequate to the situation. 

I t  is important that the EBME 
organisation embraces both electronic, 
electro-mechanical and purely mech- 
anical equipment, not simply because 
of the safety aspect, which is obvi- 
ously essential, but on account of the 
large capital replacement cost incurred 
if the equipment is permitted to 
deteriorate unnecessarily. 

Training 
By its nature much of the equipment 
included in this discussion will be 
attached, or  used in close proximity, 
to the patient. There is, in conse- 
quence, a greater than normal risk of 
accident. It follows,. therefore, that 
the utmost care must be taken to 
ensure that the equipment is kept in 
a completely safe and serviceable con- 
dition. 

Implicit in this statement is the 
stipulation that only staff who are 
trained and competent to maintain 
the equipment shall be authorised to 
work on it.. Thus one immediately 
defines a training need. 

Considering the technical aspect 
first, it is of note that, whilst formal 
courses exist for the training of elec- 
tronic and mechanical technicians and 
engineers, there apear to be few, if 
any, courses apart from courses at  
post-graduate level containing the 
equivalent of an  .endorsement in 
'Engineering in Medicine'. This, there- 
fore, means that some 'on the job' 
training is inevitable unless, of course, 
one is able to recruit from the medical 
equipment manufacturing supply 
industry' or  user departments within 
the hospital service itself. Even if 
recruits from these latter sources are 
available, it will almost certainly be 
necessary to indulge in a degree of 
retraining since, by and large, people 
working in these fields tend to be 
specialised and unfamiliar with equip- 

ment outside their speciality. Although 
with many recruits to the EBME ser- 
vice the basic professional or tech- 
nician qualifications will already be 
e\,ident (particularly in the case of 
electronic and medical equipment 
technicians since the requirements for 
this grade are set out clearly in HC 
(PC) (76) 24 and PTB283, a need will 
exist for training in para-medical sub- 
jects such as basic physiology. Apart 
from a degree of knowledge in such 
subjects being necessary to permit 
understanding of the equipment, it is 
even more necessary if there is to be 
intelligent communication with people 
in the medical or  paramedical disci- 
plines. 

In the general absence of any col- 
lege-based courses the Hospital Engin- 
eering Centre at  Falfield has created 
a number of courses to co\,er different 
staff grades in the fields of Electro- 
Medical Equipment Maintenance and 
Mechanical Medical Equipment Main- 
tenance. These courses are in addition 
to more general courses such as those 
in Electronics. 

Documentation 
The amount, complexity and cost 
(revenue as well as capital) of elec- 
tronic and biomedical equipment in 
our hospitals increases year by year, 
and upon this equipment depends the 
success of medical procedures being 
employed. There is, in consequence, a 
need for maintenance to be under- 
taken on a systematic and planned 
basis so that responsible management 
may be fully aware of the condition 
of equipment, and be able to control 
effectively the maintenance pro- 
gramme, work force and related costs. 

A planned system of maintenance 
requires the keeping of adequate 
documentary records if the foregoing 
objectives are to be achieved. Many 
of the requirements of a documentary 
system for the planned preventive 
maintenance system for EBME are 
contained in Ertrnoncode. Chapter 11 
Section 2 (HTMI3 Revised). Although 
this document was written essentially 
for a system dealing with engineering 
services in general it has much to 
commend it for direct application to 
EBME. There are a number of pieces 
of information .that the documenta- 
tirn must provide. Firstly, it must list 
all equipment whose maintenance is 
the responsibility of the EBME main- 
tenance department concerned. In the 
process the documentation should 
record the normal location of the 
equipment, its manufacturer and type, 
agent if applicable and any other 

maintenance contracts. Of paramount 
importance in connection with this 
aspect of documentation is a continu- 
ing history of an  equipment's 
behaviour in service. The equipment 
history sheet'should record all atten- 
tion that a particular equipment 
receives, irrespective of whether that 
attention was planned or on a break- 
down basis. It should also record the 
man hours spent and the nature and 
cost OF any spares used. In this man- 
ner, over a period of time, it is 
possible to establish whether or  not 
the EBME operation is economically 
effective, and to modify policies 
accordingly. 

While dealing with equipment his- 
tories the contents of Heoith Notice 
HN(76)2/8 distributed in December 
1976 is worthy of. note This drew 
attention to the fact that as more 
'in house' maintenance was employed 
it reduced the amount of technical 
feedback to the manufacturers that 
would previously have been forth- 
coming from their own service engin- 
eers. In the circumstances it becomes 
important to ensure that manufactur- 
ers are made aware o f  any short- 
comings in their equipment as soon 
as they become evident. Obviously 
much goodwill can be lost and harm 
done if reports on equipment defects 
are given wide circulation without the 
manufacturers having an opportunity 
to consider them and take appropriate 
action. 

Secondly, the documentation must 
include a system of notifying inter- 
ested parties of any defects or  failures 
in equipment. More specifically, any 
defect observed in equipment which 
constitutes a hazard or  potential 
hazard to patients o r  staff should be 
notified to the DVSS as laid down in 
HSC(I5)41, or, in the case of Scotland 
SC1974(Gen)68 or, in the case of 
Northern Ireland Circular HSS(CS2I). 

Thirdly the system should provide 
for the indexing and storage of data 
relating to the equipments concerned. 
This may originate from the manu- 
facturer or be produced within the 
NHS. Interboard Study Group No. 8 
has been working on the production 
of EBME maintenance data sheets 
for some time, the first two consisting 
of an introduction and a maintenance 
schedule for electrocardioscopes have 
been released, and will be followed by 
others on surgical diathermy, direct 
current defibrillators, and a wide 
range of equipment including essen- 
tially non-electronic equipment such 
as incubators, ventilators and centri- 
fuges. 
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Summary is made for the superficiil nature of 
their co\,erane. . . 

~one the l e ;~ ,  it is hoped that a bit 
Shortage of space precludes an 'in- more flesh has been put on the bones 
depth' consideration of all the aspects of EBME. It often appears, from the 
of EBME maintenance in this paper. many articles that are written on the 
Indeed those points that have been subject, that people are disciplined to 
mentioned have received less than really get on terms with the statistics 
justice in their treatment and apology of the animal - but this is where the 

crunch comes. That EBME mainten- 
ance has not yet demonstrated its 
economic viability is largely due to 
lack of expertise in the field. Engin- 
eers have appreciated this and are 
making every effort to rectify the 
situation. Every endewour must be 
made to provide the best service for 
the patient and the clinical staff. 

New Range of Miniature 
Filters, Regulators and 
Lubricators . 
Scbrader Pneumatics have introduced 
a new range of miniature filters, regu- 
lators, lubricators and filler/regulators 
in Bin and fin BSP sizes. They can be 
used either singly or  combined as 
complete FRL units. 

The filters have polycarbonate 
bowls, manual drains and a 20 micron 
element as standard. Options are, an 
automatic drain For inaccessible loca- 
tions, a metal bowl and a 5 micron 
element. 

The regulators give a regulated air 
flow at  a required point and have a 
standard outlet pressure range of 
0-125 psig (0-9 bar). They come with 
a panel mounting ring, non-rising 
knob, lock screw and a gauge if 
required. Pressure ranges of 0-60 psig 
(0-4 bar) and 0-25 psig (0-2 bar) are 
also available. 

The lubricators have a built-in 

Schrader's new range o f  pnewnaric fittings 
. 

bypass to nullify air flow fluctuations, 
and also feature an oil drip sight glass, 
two filler points and a filter fitted into 
the syphon tube. Again, metal bowls 
are optional to the standard polycar- 
bonate bowl. 

The filter/regulator combination has 
all the features and options of both 
separate units. 

With polycarbonate bowls, the 
filters, lubricators and filter/regulators 
can, handle up to 200 psig (14 bar). 
Metal bowls handle up to 300psig 
(20 bar), which is also standard for the 
new regulators. 

Furrher informarion: P. I .  Lane 
Esq. Schrader Pneumarics, Walkmill 
Lane, Bridgrown, Cannock, Srafls 
WSl l  3LR. Tel. Cannock 2644. 

Hellerman Electric 
Product Finder 
Hellerman Electrics have produced a 
Product Finder which is designed to 
gi\,e a short-form guide to their pro- 

ducts. Each product is coded. Data 
sheets are available on types of pro- 
ducts, as well as the full catalogue 
carrying the complete range. 

For further informarion conracr: 
Hellerman Elecrric. Garwick Road, 
Crawlep. Wesr Sussex. Tel. Crawley 
28888. 

Pressalit Rehab Equipment 
Pressalit Rehab have introduced new 
Adjustable Shower Seat and Wash 
Hand Basin units. The approximate 
retail price of the Shower Seat unit 
it f260 exclusive of VAT. For the 
Adjustable Basin unit and plumbing 
fittings, but excluding basin, taps and 
VAT the approximate retail price is 
f 175. 

Disrriburors are Nicholls and CIarke 
Lrd, 3-10 Shoreditch High Srreer, . 
London El 6PE. Tel. 01-247 5432, 
conracr Mr L. E.  Mason: and also 
F .  Llewellyn and CO Lrd, Carlron 
Srreer, Liverpool L3 7ED. Tel. 051- 
236 5311, conracr Mr I .  A .  W .  Berry. 

Marley Extrusions, 
Technical Paper 
A third Technical Paper in the Marley 
Plumbing series for  invited authors 
has been prepared by D. S. Hawes, 
FIHVE, MASHRAE, a Director o f  
H. H. Airpower Engineering Ltd and 
Aldes Ventilation Ltd. 'Toilet Ventil- 
ation in Multi-Storey Buildings' con- 
tains 17 drawings together with photo- 
graphs and design tables within its 16 
pages. 

The author has produced a guide 
for the design of extract ventilation 
systems which includes an  examination 
of various system layouts and rele- 
vant Borough and Bye-law require-. 
ments. Details of essential equipment 
and simple air quantity calculations 
for a typical eight-storey toilet extract 
installation are given in the paper. 
Methods of testing and balancing duct- 
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work assemblies are also described. 
Copies of Marley Plumbing Tech- 

nical Paper No. 3 are available from 
the address given below - price 75p 
including postage. 

Marley Extrusions Lrd, Lenham, 
Maidstone. Kent ME17 2DE. Tel. 
Maidsrone 54366. 

High-speed Calculator 
from British Gas 
The British Gas Corporation have 
developed the Metriflow Calculator 
which will deal with gases, steam and 
a wide range of liquids in metric units. 
From a set of given conditions it is 
possible to determine pressure differ- 
ences, rates of flow and the size and 
length of pipes. Additional informa- 
tion may be obtained on the Reynolds 
Number or the friction condition in 
a particular set of circumstances. 

The calculator can he used to apply 
corrections according to the Reynolds 
Number, and correct or  adjust initial 
results obtained using a built-in basic 
friction factor. More accurate friction 
factors, obtained during the calcula- 
tion can he substituted, o r  any pre- 
ferred friction factor applied. 

Used in conjunction with its book- 
let of instructions and data, the Metri- 
flow Calculator can deal with calcu- 
lations for pipe lengths from lm to 
1,500km; pipe diameters from lOmm 
to 1.500mm; pressure ranges from 
-600m bar (vac) to 105 bar; gas flow 
up tc. loam3 per hour; steam up to 
10' kg per hour; and liquids up to 108 
litres per hour. 

The price of the Metriflow Calcu- 
lator and instruction booklet is £15, 
plus VAT and postage and packing. 

11 is available from. the Merricarion 
Oficer o f  any Region o f  Brirish Gm. 
or from the Merricarion and Standards 
Deparrmenr, Brirish Gas. 326 High 
Holborn. London WCIV 7PT. 

The MerrijZow Calcularor for 
pressure, flow and pipe problems. 

Maintenance-free Battery 
from Alcad 
The new 'Unibloc' battery, developed 
by Chloride Alcad Limited, has heen 
designed specifically to provide the 
standards of reliability required for 
emergency lighting, switch tripping 
and fire alarm systems. 

Alcad's 'Unibloc' breaks away from 
the traditional concept of alkaline 
batteries which up to now have been 
made up from separate cell units. The 
Company's development team has 
designed a unit construction 6 volt 
battery made up from five integral 1.2 
volt cells. These are incorporated into 
a plastic case containing a greater 
amount of potassium hydroxide elec- 
trolyte. This extra reserve of electro- 
lyte enables the battery's periodic 
topping-up to be extended under ideal 
conditions up to a maximum of twenty 
years, although seven to ten years 
will probably be the average. 

The new 'Unibloc' battery will be 
available in a range of four capacities: 
7.5 Ampere hours at  ten hour rating 

12.5 Ampere hours at  ten hour rating 
battery type No. 5LP12 

15 Ampere hours at  ten hour rating 
battery type No. 5LP15 

27 Ampere hours at ten hour rating 
battery type No. 5LP27 

All four capacities of 'Unibloc' are 
being engineered into one size of 
battery case; 272mm (long) by 114mm 
(wide) by 275mm (high) whose weight 
ranges from 6.5 kg (7.5 Ah/type 5LP7) 
to l 0  kg (27 Ahftype 5LP27). 

In developing a standard size bat- 
tery-case it follows that the smallest 
capacity battery contains a relatively 
greater reserve of electrolyte than the 
highest. 

The table below, therefore, indi- 
cates conservative intervals for peri- 
odic maintenance for this range. 

The battery box is made from high 
impact polystyrene, to give a low 
weight, high strength ratio. The design 
incorporates a choice of two 'mirror- 
image' lid layouts for inter-battery 
connections. 

Chloride Alcad Limited. Union 
Srrrer. Reddirch. Worcs B98 7BW. 

battery type No. 5 ~ ~ 7  Tel. Reddirch 62351. Telex: 38116. 

Float Maintenance inrervals 
volrage 5LP7 5LP12 5LP15 5LP27 

A pplicarion per cell 7.5 Ah 12.5 Ah 15 Ah 27 Ah 

Close voltage applications 
uith 6-monthly boost 1.42 14 yrs 9 yrs 7.5 yrs 5 yrs 
(1.65/1.70v per cell) 

Fully automatic 
operation without boost 1.47 8 yrs 5 yrs 4 yrs 2.5 yrs 

Electronically-operated Planning Passenger Lifts 
Water Mixing Valve 
Meynell Valves Limited, of Wolver- 
hampton, have introduced a water 
mixing valve - designed and made in 
Britain - the Meynell Magishower. 
It is operated by means of an  elec- 
tronic device so that it can be switched 
on by the user placing a hand or foot 
over two small beams of light in a 
little box which may be installed flush 
fitting into the floor or  wall. By plac- 
ing a hand or foot over the beams 
they are eRectively joined together 
and a circuit is completed which will 
activate a solenoid which operates the 
Magishower. There is a time setter 
or  breaker which will normally be set 
for 30 seconds, after which time the 
shower will shut off until a hand o r  
foot is placed over the beams again. 

Further informarion from: Meynell 
Valves Ltd. Bushbury. Wolverhomp 
ton. Tel. 0902 28621. 

- - 
A 28-page Passenger Lift Planning 
Guide has heen published by Otis 
Elevator Company Ltd. The Guide 
offers information covering the I S 0  
and CEN recommendations for pas- 
senger lifts and also details the com- 
parative British Standards extracted 
from BSS 2655 Part 3. 

'The Guide discusses level and 
quality of service, location and 
arrangement of lifts, control and 
signal systems, power systems, roping 
arrangements and various entrance 
configurations. -, 

The rear section of the Guide 
explains in detail the implication and 
advantages apparent in the new Inter- 
national Standards and illustrates both 
these and British Standards in dia- 
grammatic form. 

For further information: Barry 
Wheeler, 01-735 9 /31 ,  Oris Elevaror 
Company Lrd, The Oris Building. 
43/59 Clapham Road. SW9. 
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Classified Advertisements 
APPOINTMENTS AND SITUATIONS VACANT 

Energy Conservation . 

Engineer 
HILLINGDON AREA HEALTH AUTHORITY 
to be directly responsible to the Area Engineer for the 
evaluation of all energy requirements in the Area. The 
work includes the investi0at;on and imolementation of 
schemes for the control -and utilisatioil of all energy 
resources and the development of statistics and 
management information. 

Candidates should preferably be Chanered Mechanical, 
Electrical or Electronic engineers or hold qualifications 
recognised for membership, the minimum being an 
HNC. A sound knowledge.of mechanical and electrical 
plant operation. simple heat transfer theory and instru- 
mentation and control is required. Familiarisation with 
project management and evaluation techniques would 
be an advantage. 

Salary is £4.371 X £177 - £4.902 X f180 - £5.262 plus 
Stage I and II supplements~plus £354 London Weighting 
per annum. 

Application forms from: Area Personnel Oficer. Crom- 
well House, 43 High Strwt. Ruislip, Middlesex HA4 
7BA. to be rstumsd by May 28.1978. 

GEORGE 

MACHINERY 

STEAM PACKAGED 

Boilers 
Short and long term 
hire available 
throughout the 
United Kingdom. 

COMMONWEALTH SECRETARIAT 
(Commonwealth Fund for Technical Co-operation) 

invites applications for a 
Two-year assignment in Swaziland as 

Lecturer in Medical 
Engineering Technology 

far the 
Swazlland. College of Technology 

The Lecturer will be a member of the teaching staff of 
the Electrical Engineering Department and will provide 
instruction in Medical Engineering Technology accord- 
inn to Course Svllabus: advise and correlate teachina of 
reiated subjects: adjust and amend the syllabus-for 
meeting the objectives of the Course and advise on 
.mprovements: prepare 0eta;led lists of eqdiument and 
trainno aids to s.~oement the existna trainino 
equip<ent and advise on the acquisition of such 
equipment. ' 

Applicants should h h e  a degree or Higher Technician 
Diploma in Mechanical and Electrical Engineering or 
eouivalent: thorouoh knowledae of medical eauiument 
and extensive experience in t h i  maintenance andrepair 
of such equipment. 
Basic salary, inducement allowance and gratuity negoti- 
able in the reoion of f8.000. All emoluments free of 
t a x  in Swaziland. A housing allowance. installation 
grant and education allowances are also provided plus 
allowances for shipment of personal effects. 
Application form end further details from Common- 
wealth Secretariat (CFTC), Marlborough House, Pall 
Mall, London SWlY 5HX (01-639 3411, Ext 76). 

HAVERING HEALTH DISTRICT 

Hospi+el Engineer 
(Based at Warley Hospital) 

We are looking for an engineer t o  be responsible for 
the efficient maintenance of engineering services at 
Warley Hospital, Linle Warley Lodge and community 
properties. The successful candidate will supervise 
mechanical, electrical and building maintenance staff 
ensuring that maintenance work is carried out t o  a 
satisfactory professional and technical standard. There 
will also beopponunities for carrying out surveys and 
preparing plans for the improvement of sewices and 
assisting in the design and execution of minor capital 
work thro~nnout the district. - 
Applicants, male or female, must be qualified to HNC 
level in mechanical or electrical engineering and have 
several years' post qualification experience. The ability 
to work effectively as one of e team and to qstablish 
good working relationships with staff and outside con- 
tractors is essential. 
Salary scale f4.489 - £5.440 per annum inclusive. New 
entrants to the Health Service commence at the 
minimum. 
Application form and Job description available from 
Dlnrlct Personnel Ofies, Warley Hospital. Warley Hill. 
Bmntwood. Essex. Telephone: Bmntwood 213241. Ext 
97. 
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I K E N S I N G T O N  & CHELSEA & W E S T M I N S T E R  AHA I T )  
N.E. DISTRICT 
Honon Hosoital 
Epsom. ~ u r i e y  

ASSISTANT ENGINEER 
Requ i red  at  t h i s  l a rge  Psych ia t r i c  Hospital p leasan t l y  
s i t ua ted  in S u r r e y  a n d  a d j a c e n t  to Epsom. The success- 
f u l  Csnd ida te  will be respons ib le  to t h e  H o s p i t a l  
Engineer  a n d  b e  p a r t  o f  t h e  w o r k s  t e a m  m a i n t a i n i n g  the 
services. a n d  ass i s t i ng  with some of the min'or Capi ta l  
p r o j e c t s  cu r ren t l y  being carried out. 
Cand ida tes  should h o l d  the O r d i n a r y  N a t i o n a l  Certifi- 
c a t e  in E lec t r i ca l  or M e c h a n i c a l  Engineer ing or a 

I recogn ised  equ iva len t  qual i f icat ion.  
Sa la ry  scale: f4.242 - f4.731 i nc lus i ve  o f  a l l  supple-  
m e n t s  a n d  a l lowances.  De tached  f a m i l v  e c c o m m o d a t i o n  ~ ~. ~~- - - ~ ~ 

can be made ava i l ab le  if required. 
A p p l i c a t i o n  f o r m s  can be o b t a i n e d  a n d  In fo rma l  d ia -  
cussion m a y  be h e l d  with Mr. Henry Stanley, The 
Middlesex Hospital, Monimer S h m ,  London W I N  
8AA. Teleohone:  01-636 6333, Ext. 7668. 

I Clos ing  d a i e  M a y  19, 1978. 

DEVON AREA HEALTH 
AUTHORITY 

AREA WORKS ORGANISATION 
ASSISTANT 

AREA ENGINEER 
Application, ore invited tor the 
above post to assist the Area 
En ineer in the implementation 
a n t  management 01 the Area 
&pitat Programme and Region- 
ally Delegated Capital Schemes. 
Other duties 818 enumerated in 
the fuller lob description. 
The minimum technlcsl quatiti- 
cation required is an appropri- 
ats nigher National Certificate 
to ether with an approved a* 
mR~strative qwiiiicatton it this 
was not taken 81 a lublect in 
the technical courrs. 
Salar, Scale (currently under 
review) E4.87DE5.761 per 
mnum inc lvwe of Pay supple- 
ments. 
Applisatlen l a m  (returnable 4 
May 10) m d  1urth.r d.t.11. 
trom: h a  Personnel Depart- 
m n t .  Devon Area Health Auth- 
o r l q  R.n.1.de House. Bonhw 
mad. Ex.1.r. Devon EX4 3DE. 
1.1. Ex.1.r 52181. Ext. 219. 

Warwickshire Area Health Authority 
South District 

Planning Manager 
To control t h e  Incen t i ve  B o n u s  Scheme only for the  
d i rec t  L a b o u r  Staff. 

T h e  person appointed w i l l  b e  responsible to t h e  D i s t r i c t  
W o r k s  Officer, a n d  have  close l ia ison with other District 
Techn ica l  Officers. 

T r a v e l  w i t h i n  t h e  South D i s t r i c t  w i l l  be essential. 

App l i can ls  (male or i c m a l r )  must  have  w v e d  a n  
apprenticeship, a n d  be qual i f ied t o  OSC standard or 
equ~va len l ,  in E l c c t r ~ c a l  or M c c h a n ~ c a l  Engineering. 

Some experience of W o r k  S tudy  or t ra in ing  in B o n u s  
Schemes i s  desirable bul n o t  essential, as a n y  necessary 
t ra in ing  w i l l  b e  given. 

Salary Scale: £3,063 pa p lus  15% r i s i n g  by a n n u a l  
increments t o  £3,507 pa p lus  Stages I a n d  I1 (review 
pending). If a H o s p i t a l  Eng ineer  1s appointed to the post  
he l she  wi l l  receive present salary p l u s  15%. 

A n y  enqui r ies  for f u r t h e r  information te lephone D i s t r i c t  
W o r k s  O fRre r  (Leaming ton  Spa 30421). 
l ob  descr ip t ion and app l i ca t i on  f o m  are avai lab le  from 
t h e  Personnel  OfRccr, 50 Holly Walk,  L e a m i n g t o n  Spa 
CV32 4JB. 
Clos ing date for appl icat ions: M a y  26, 1978. 

QUEEN MARV'S HOSPITAL 
FOR CHILDREN 

Car.hmlton, Surmy 

ENGINEER 
F01 Medical Engineerino Unit. 
to work on the design and 
manutscture 01 apaclal purpose 
electro/mechanicai devices tor 
disabled children. 
Age range 23-35. 
Apprenti~eship or similar ex- 
perience essentlai. 
Must be pleasant person who 
can get on well with children. 

l 
CALORIFIERS + 

Saler accordin0 to age and Tel.: 0272.666651 
aus i iL t ions.  CALENGE LTD. 

TO place an advertisement in the next issue 
of HOSPITAL ENGINEERING, appearing on 
June 2, 1978, please contact: EARLSPORT 
PUBLICATIONS, 17 St. Swithin's Lane, 
London EC4, 01-623 2235/8, by May 19. 

Closing dates 
Recruitment advertisers are requested to set 
closing dates no earlier than three weeks 
after publication date of the Journal. 
Monthly publications do not receive prefer- 
ential treatment by the Post Office and 
clrculatlon lists in hospitals also delay receipt 
of the Journal by many potential applicants. 

MANCHESTER AREA HEALTH 
AUTHORITY [TEACHING) - 

SOUTH DISTRICT 

Sector Engineer 
5.law C4.371-C5262 PIU. 

Phases I and I1 - non 
mhansaabl. .upplemnt. 

(salsr, curre?tly subject to 
revtew) 

PUB to promotion 01 previous 
son holder, spplicatiom are 
nvited tor the thlrd-In-line post 
!ssed at Wythenahawe Hospital. 
ha Sector with S80 beds pro- 
ides a Dit r lc t  General Hmpi- 
at service for the W thenshwe 
re?.  his is an ,i%ai oppor- 
unlty for an experienced engin- 
er, ar the principal duties ,wilt 
lclude managerial reaponmbil- 
:y lor a11 engineering aspect* 
nd minor works withln the 
iector. The ~UCCBII~U~ csndi- 
ate must be able to demon- 
Irate a sound knowled s 01 
Iectr i~ai.  electro-medicaf and 
lechanical matntenance, t e  
ether with estate management 
xperience within the Notional 
Iealth Service. 

'or further deta11. contact Mr. 
ohn GIII. DIstr l~t '~nglnaer. on 
61-445 8111. Ext. 2220. 

OP desniptionl and a ilca 
on tom. trom th. K t r ~ s i  
'arsannel Dept.; Wlthlngton 
Iospltal. Nell Lane. Mmshe.ter 
120 8LR (0B1-445 8111. Ext. 
125). 
:losing date: May 18. 1878. 
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The sixteen-year 

If you are concerned with new operating theatre 
construction or with the creation of the latest operating 
facilities in older buildings, you will find the ideal 
solution in the MEDlC system. 
The outcome of sixteen years' intensive research and 
consultation, the Medic system takes into account the 
special needs of the patient, the surgical team, the 
administrator, and the hospital engineer. It provides the 
most effective environment for surgery, and makes for Medic the maximum utilisation of available time and space. 
All this is backed by the installation of some hundred 
and fi, operating theatres now in service . . . and the operating 
Medic system is also very competitively priced. 
Write or phone for the Medic brochure and find out 
what there is in it for VOU. theatres 

Medical Installations Company Limited. . 
West Street, Erith, Kent DA8 IAA, England. 
Telephone: Erith 371 16. Telex 896027 


