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Southern Branch Programme 
Date Topic 

Saturday, Visit to H M S  Alliance and 
September 10,1W7 Suhmarine Museum 

Salurday. Work o f  the Commonwealth 
November 12, 1977 Secretariat i n  the Development 

i n  Engineering i n  Health Depts. 
of Emerging Afr ican Nations 
Speaker: Dr. Clifford Riley 

Saturday, Flooring Types and Preparation 
January 14, 1978 Speaker: Mr. Beer 

Saturday, Brain Scanner 
March 11, 1978 Speakers: Dr. E. H. Burrows. 

Miss P. Kimber 

South Western Branch Programme 
Date Topic 

Venue 

H M S  Dolphin - 
Gosporl War Memorial 
Hospital 

St. Richard's Hospital, 
Chichester 

Dorset County 
Hospital, Dorchester 

Southampton General 
Hospital 

Tuesday, Octoher 4, 1977 Talk on  Heat Pumps. Joint meeting with ClBS 
and IPlantE 

Wednesday, October 12, 1977 Visit to St. Mary  RadclifTe Church, Bristol 

Thursdny, November 24, 1977 Visit to Spirax-Sarco Limited, factory at 
Cheltenham. Joint visit with ClBS and IPlantE 

Thursday December R. 1977 Talk on Health and Safety - Electricity. 

The Members o f  the South Western Committee K. J. Lucas 
Branch Committee for this session J. W. Barnes 
are: B. R. Eddolls 
Chairman S. K .  Jacobs D. J. Shoebridge 
Vice-chairman C. E. Watkins R. F. Field 
Treasurer H. R. Stiddard Hon. Secretary A. J. Graver 

East Anglian Branch Symposiun~ on the transport 
On Wednesday, July 6, 1977, the 
branch meeting took the form of a 
visit to the new Postal Sorting Office, 
Great Yarmouth. where members 
were given an interesting insight in to 
the operation o f  the Postal system. 

The operational procedures were 
explained i n  depth from the collection, 
sorting and despatch 'of outgoing mai l  
to the distribution o f  incoming mail. 
The office handles up  to 70,000 letters 
per day during the summer months 
and 29.000 during the winter. 

A lively discussion took place 
involving such matters as postal codes, 
first/second class services and the 
public relations problems of the Post 
Office. 

The visit was followed by a meeting 
of the Branch Committee. 

of hazardous materials 
A major symposium has been 
arrcnged by the Council o f  Engineer- 
ing Institutions (CEI) and the Council 
o f  Science and Technology Institutes 
(CSTI) through their Joint Affairs 
Committee. I t  will he held on  Thurs- 
day, December 1.5, 1977, at the Insti- 
tution o f  Civil Engineers under the 
general tit le of 'Transport of 
Hazardous Materials'. ' I t  wi l l  be 
devoted primarily to carriage by road 
and al l  members o f  the C E I  and CSTI 
are invited to support i t .  

There has been a large increase i n  
the volume o f  road traffic in recent 
years with a corresponding increase 
i n  the technical and social problems 
which the carriage o f  certain suh- 

stances can present. and many o f  these 
problems will respond to an inler- 
disciplinary approach. I t  is a principal 
a im o f  the symposium to  encourage 
the investigation of such problems. 

The Watt  Committee on 
Energy 
The first Report of the Watt Com- 
mittee on  Energy has now been pub- 
lished. The Report is priced at E5 
hut it is offered at a reduced price of 
f2.50 to members o f  learned societies 
who are members o f  the Watt Com- 
mittee (as is The Institute o f  Hospital 
Engineering). 

I t  is hoped tb publish the second 
Report i n  September - Deployment 
o f  National Resources i n  respect o f  
Energy R and D i n  the U K .  

Change of address 
The Hospitals and Charities 
Commission, Melbourne, 
Australia 
The Commission is nowlocated at 555 
Collins Street. Melbourne, telephone: 
616777. A l l  correspondence should be 
addressed to. P.O. Box 4013, Mel- 
hourne 3001. 

Paul Garret t  
We very much regret to record 
the death o f  Paul J. Garrett. 
member o f  the institute. 

Paul Garrett died at .the 
tragically early age o f  25, i n  the 
Nottingham General Hospital on  
July 27. 

Correction 
We regret that an unfortunate error 
crept into the letter from Mr. P. H. 
Everall and Mr. C. A. Morr is  f rom 
the Public Health Laboratory at 
Shrewsbury about the testing o f  low- 
temperature steam / formaldehyde 
sterilisers with Bacillus stearothermo- 
philus spores. published on page 3 o f  
the August issue. Some 14 words 
(underlined) were omitted f rom their 
second paragraph, which should read: 

Thcsr discrcponcies corrld be 
accounred for by qrronrirarive difler- 
cnces in the rwo preparorions. ( I f  .so. 
this worrld ~ ~ x p l a i n  rhe failure 10 
drmonsrrarr diflcrmces of rlrr same 
extreme depree berwren the ourhors' . 
own spore prepararions) 
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Mr. K i n g  is a Principal Assisrant Engineer with the Oxford R H A .  Needless to 
say. h is  views do  nor n~cessari ly represent Airthori ty or DHSS policy. 

The Great Mistake? 
CHARLES KING BSc(Eng) CEng MlEE FlHospE 

Charges a t  Falfield 
Once upon a time a great national 
association o f  manufacturers i n  the 
lamp industry* offered a very wide 
range o f  instructional courses i n  the 
use of their products. The cynical 
among you may say that this was an 
entirely commercial venture aimed at 
increasing the volume o f  lamps sold, 
but whatever the basic thinking there 
is no  douht that the quality as well 
as the quantity o f  artificial lighting 
was affected for the better. 

But these courses, and the indi- 
vidual advice which 'was on  demand, 
were entirely free. Industrial organis- 
ations, large firms, small shopkeepers, 
housewives, al l  could have soundly- 
based lamp and lighting advice - 
FREE, and there was less respect for 
the advice because i t  was free. 
Although we say 'Don't look a gif t  
horse i n  the mouth', and 'the best 
things in l i fe are free', we are still 
suspicious o f  free offers. I t  is l ike the 
'six numhers exclusively drawn for 
you' - something for  nothing makes 
us wonder what the catch is! Wi th  
this nasty suspicious mind almost n 
national characteristic,. i t  was logical 
that when the policy for the Hospital 
Engineering Centre was being formu- 
lated the Ministry of Health steered 
well clear of the pitfall o f  offering 
courses without any fee. 

The Hospital Enginering Centre has 
now firmly established itself i n  the 
hospital world, aftcr dcmunslraring 
the excellence o f  its courses for over 
seven years. 

I t  seems that the time has come for 
a reappraisal o f  DHSS policy: no one 
wil l  want to see this exciting training 
development lose its momentum, o r  
indeed its international prestige. But 
i f  i t  cannot he filled with course 
memhers i t  can only become a sterile 
monument to a great idea - and the 
financial stringency which affects the 
whole Service is making itself felt in 
the numhers o f  nominations. 

When the financial belt is pulled i n  
yet another notch, and the expenditure 
to be contained is still increasing, i t  

is natural and r ight for economies to 
be sought in non-productive expendi- 
ture. 

In a world where everyone other 
than doctor o r  nurse is considered 
an administrator and a parasite on 
the Service i t  is inevitable that the 
unseen and unsung works staffs come 
in for financial restraint - and train- 
ing is r ight at the bottom o f  the 
prior i ty list as being wholly non- 
productive. Nevertheless i t  has been 
shown without doubt that good train- 
ing o f  works staff can bring immediate 
savings i n  the running costs o f  our 
hospitals and i n  the capital costs of 
new plant. 

The cost o f  sending a nominee to 
the Hospital Engineering Centre is 
now, for the usual two-week course. 
about f2OO including associated 
expenses; there is i n  addition the 
notional loss of, say, flOO o f  work 
from the nominee, although i t  may 
he claimed that others wi l l  work 

harder to cover his absence. f200 is a 
large figure t o  request f rom the Treas- 
urer; even i f  approval for only the 
fee cost is sought this is stil l f 160. 

Is not the t ime r ight for the already 
substantial subsidy o f  the Hospital 
Engineering Centre from central funds 
to be increased? 

Let  us not  err in to the something- 
for-nothing philosophy, which would 
indeed he a great mistake, but equally 
let us ensure a fu l l  utilisation of our 
substantial capital investment by 
reducing the fees. 

A weekly fee o f  fZO would not  
inhibit Treasurers from agreeing t o  
requests, and would yet encourage 
care i n  selection of nominees; i t  would 
ensure that proper use as well as fu l l  
use is made o f  our unique training 
establishment at Falfield. 

'Thc  Elecrric Lamp  Manufacturers' 
Association and its Lighting Service 
Bureou. 

Dear Sir. 

Is there anybody there? 
This phrase is the last line in a well- 
known science fiction short story. I n  
the story the main character is an 
astronaut i n  the far future engaged 
in the search for  intelligent l ife 
throughout the universe. He has com- 
pleted years o f  searching without 
success and the final solar system has 
proved harren and i t  is his last des- 
pairing cry that ends the story. 

A l l  very interesting i f  l ike me you 
are a science fiction fan, hut what 
has it got to do wi th Hospital Engin- 
eering? 

Two  months ago I wrote to the 
journal complaining o f  the lack o f  
support and interest from members 
of the No r th  West Branch. To he 
honest 1 did not expect much reaction, 
hut I did expect the odd comment, 
even i f  i t  was only agreement with 
what 1 had written. However, total 
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silence has so far heen the only 
reaction and i t  leads me to helieve 
that the branch Committee have 
totally misled themselves into think- 
ing that we were producing talks and 
\.isits that had some interest to mem- 
hers. 

So I would ask once again "is there 
anybody there?". give us a clue, a 
hint of what you want. When do you 
want i t?  And we as a Branch will t ry  
t o  produce a programme that gets 
some support. 

T o g o  back to the lonely astronaut 
when he despairingly asked his last 
question. the implied answer was N O !  

But I know there i s  somehody there. 
I've even met some o f  you so with 
some litt le hope I will ask once again. 
"Is there anybody there?" I hope the 
answer this time wil l  he YES! 

Yours faithfully. 

.A. W.  SCHAFFEL 
8 Lathom Avenue. 

Parbold, nr. Wigan, Lancs. 

Dear Sir. 

Training - What are our 
Chances and Opportunities? 
' 
I read with interest Mr. Dix's letter. 

Hospiral Engineering August 1977. 
~.oncerned with the training of Hos- 
pital Engineers and Assistant Hospital 
Engineers, as I am just ahout to 
emhark on the Part I1 o f  the part- 
time Polytechnic BSc course. 

I would agree with Mr. I l i x  that 
the social and domestic pressures are 
tremendous and the course i s  not 
structured for the Works Engineer. 
although my  studies over the past year 
have been more relevant to my  work 
than the H N C  course. As Mr .  D i x  
suggests. a specialist course would be 
the answer. hut I query the merits of 
a correspondence course. This type of 
course puts extra strain on the student 
who has to he self-motivated and pro- 
\ ide his own stimulus. 
I have talked considerahly with the 

course tutor about the content o f  the 
BSc courses aui lahle and i t  all boils 
down to demand. I f  enough people 
approach a college for a specialist 
course. i.e. Hospital Engineering to 
C N A A  standard, there seems to be 
no  reason why this type o f  course 
should not he run. Therefore my  sug- 
gestion would he for the Regional 
Training Officer to collate the number 
of engineers i n  his Region who wish 
to attempt this further education. 
instead o f  letting them fight as indi- 
d u a l s  to get on these courses, then 
approach the locul Polytechnic for a 
suitable course. Although the DHSS 
would lose its 2 0 0  hours per man, the 
drop-out rate would he less and the 
pass rate considerahly higher than a 
comparable correspondence course. 

Yours faithfully. 

R. EMERSON. Assistant Engineer. 
Central Birmingham Health District. 

The Queen Elizabeth Medical Centre. 
Edgbaston. Birmingham B15 2 T H  

From the Editor 

Change of address 
The publishers o f  the Journal. 
Earlsport I'uhlications, will be moving 
offices during September. The new 
address will he: 

Earlsporr P~rblicarions. 
17 Sr. Swirhin's Lane. 
London EC-I. 

Our  present telephone number wi l l  
remain in use for the time being. 

News, letters, articles and 
papers 
I would like to take this opportunity 
to thank all those who ha\.e con- 
tributed to the Journal. We l ike to 
feel. from the letters and comments 
we receive that there is now more 
interest i n  the content and that 
Horpiral Enginerring is being used to 
voice opinions and provide interesting 
new information to other readers. 

We look forward to receiving more 
articles, news from the hranches and 
your letters. 

Referees 
I would also like to thank the 
members who voluntarily referee our 
technical articles to ensure that their 
content maintains a high standard. 

Nores prepared by rhr Considranr Archirecrs. Messrs. Andrews Sherlock and 
Pormers. 

Background and Sequence 
of Work to Tender Stage 
South West Thames M A  i n  June 1975. and asked i f  they con- @r,a~lririrs - T m d r r  sequence would 

sidered i t  feasible t o  design and con- be em~loyed:  a 'package deal' ha\.ing . . 

Regional Comp~ter  Centre struct a Computer centre for the been considered Bnd rejected by the 
SWTRHA within the followinp. 18 SWTRHA Technical Officers. A con- . 

The Consultant Architects were months. I t  was expected that the sultant QS had already been 
approached by the Regional Architect normal Profesrional Srrvice - Bill of approached and discussions with h i m  
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and other Consultants confirmed that 
all parties were convinced that the 
programme could be ach iexd .  The  
pre-tender work was limited to six 
months to allow I2 months for the 
construction. In order to condense the 
pre-tender work it was agreed that 
tenders would be invited on a Bill of 
Approximate Quantities. (Although 
not available a t  the time a .  new JCT 
Standard Form of Building Contract 
has since been published for this type 
of operation). 

A sketch plan to establish a 
schedule of accommodation on two 
floors had previously been prepared. 
This plan u a s  quickly analysed and 
amended following preliminary design 
work by the M & E Services Con- 
sultants. Structural Engineer, and con- 
sultations with fire officer etc. The  
hasic planning u a s  agreed at this 
stage. Production drauings were com- 
menced and ran concurrently with the 
final design work. AI1 decisions were 
monitored by the QS to give maximum 
cost control and to avoid the time- 
consuming exercise of 'cutting hack' 
at tender stage. I t  was, of course. 
vital to the programme that the hasic 
decisions concerning the structure. 
services and construction which were 
taken at this stage were not allowed 
to vary. Site investigations and foun- 
dation design were also determined 
at this stage. 

General arrangement drawings from 
all consultants were issued along with 
typical details of the construction and 
specifications of other elements such 
as  partitions, ceilings, floor coverings 
etc.. during the first two months, and 
work on the Approximate Bill com- 
menced. Work on the detailed design 
and constructional drawings continued 
concurrently. 

Competitive tenders were invited 
from firms considered suitable, bear- 
ing in mind the complexity of the 
building and the tight ' programme. 
The lowest tender. that o f  Messrs. 
Wimpey, was accepted and work 
commenced in January 1976 with 54 
weeks for completion. 

Design considerations 
The  site is located in the grounds of 
the Psychiatric Hospital in South West 
London and is close to the boundary 
of a new residential complex for a 
London College. Of prime importance 
therefore. was the consideration of 
the noise emission from the plant 
associated with the Computer Centre. 
Specialist acoustic consultants were 
called in to advise on this aspect. 

Because of the noise considerations 
it was decided to separate as much of 
the heavy plant as  possible f rom the 
main building. The result is two con- 
trasting buildings, one a single-storey 
brick and concrete structure housing 
hot water boiler plant, electrical 
switchroom, standby generator, trans- 
former, motor alternator for the com- 
puter electrical supply, and oil fuel 
storage for the boilers and generator. 
and the main building which is a two- 
storey metal clad structure containing 
at ground floor level the computer 
suite and associated work areas fo r  
data preparation, handling and des- 
patch, bulk paper storage, the a l c  
plant and telephone exchange, and a t  
first floor the offices and staff facili- 
ties. seminar room, library and com- 
munications room, etc. Toilet accom- 
modation is provided on both floors. 
I t  was considered important that all 
major uork  areas and offices includ- 
ing the computer room should be 
naturally lit. T o  achieve this at first 
floor level a light well, which serves 
as  open air terrace for staff using the 
rest room and seminar rooms, is pro- 
vided. The  entire Computer Suite is 
air conditioned. and the component 
rooms. together with offices on the 
sun side of the first floor, are  shielded 
from solar heat gain and glare hy 
solar actuated external blinds. 

Construction 
The  single-storey plant building is a 
con\.entional brick and concrete struc- 
ture on strip foundations. The  two- 
storey main building is on piled foun-'  
dations with an unreinforced ground 
floor slab, and at roof level has light 
latticed steel beams, steel roof deck 
insulation and asphalt finish. External 
spandrel walls are of brick with insu- 
lated aluminium steel cladding. Win- 
dows are of horizontally sliding 
aluminium construction, double glazed 
and fixed in the air-conditioned areas. 
The  cladding has been designed to 
incorporate a recessed blind box for 
the external sun blinds. 

In the detailed design consideration 
was given to speed of erection, and 
eRorts were made to segregate each 
of the elements of construction in 
order that they might be completed 
hy the various specialist trades with 
a minimum of dependence on each 
other. Staircases were designed to he 
fabricated off site. and were installed 
early in the contract (with the tem- 
porary treads) for ease of access. 

Services ' . - 

The services plant, which is of a 
relatively complex nature, is divided 
into two basic elements. Firstly, cen- 
tral heat generating plant, and elec- 
trical supply equipment, housed in 
the single-storey structure. Secondly, 
air handling and refrigeration equip- 
ment, housed within the main build- 
ing ground-floor, linear plant room 
with air-cooled condensers mounted 
o n  the roof, together with water stor- 
age, and localised ventilation plants 
serving the first floor areas. 

All noisy items of  plant and 
machinery have been sited and lor  
acousticalls treated to contain external 
noise intrusion to the appropriate 
acceptable levels. All openings in the 
envelopes of the buildings where noise 
break-out might occur have either 
been provided with sound attenuators. 
or  sealed by means of doors giving 
similar sound deadening qualities to 
the main building structure. 

The  air conditioning is split into 
four zones served from air handlers 
in the.linear plant room. These zones 
comprise the Computer Room, the 
Data Preparation Area, the area con- 
taining the Ancillary Rooms and the 
Paper Store. Each zone has its own 
plant with inbuilt standby. Air is con- 
veyed to the conditioned spaces by 
means of ventilated ceilings and 
underfloor voids, with return air 
grilles in the false floors. 

The  remainder of the building is 
conventionally serviced with normal 
lighting and power, hot water radi- 
ators, and local ventilation plants for 
toilets, rest room, print room, and 
seminar room. Extensive fire and 
security alarm coverage is provided. 

Finishes 
Except where necessary for fire o r  
performance. all internal partitions 
are of dry construction, giving a 
measure of flexibility for future 
rearrangement if  necessary. Anti-static 
bonded carpets are provided to all 
offices and computer suite areas. A 
heavy rubber flooring is used in the 
ground floor entrance hall, stairs and 
circulation space where a good deal 
of traffic is expected. 

Metal pan false ceilings are  used 
throughout the ground floor and in 
the rest room. The remainder of the 
false ceilings on first floor level are of 
the mineral tile type. All ceilings a r r  
fully demountable for ease of access 
to services. 
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Commissioning 
Engineering &ices This is one of rhe papers given or rhe lnsrirure'r symposium held or Imperial 

College, London, on lune  15. Two orher papers were reprinred in rhe Augusr 
1977 issue. 

Mr. Rundle is Principal Engineer. DHSS. 

Commissioning Today 
M Rundle BSc, BA, CEng FIMechE, MIEE, FlMarE 

In 1967 the then Ministry of Health 
published Hospiral Technical Mernor- 
andurn No. 17 dealing with the com- 
missioning of hospital engineering 
installations. It had been produced by 
a working-party of Ministry of Health 
and Regional Hospital Board engineers 
and a representative of the Hospital 
Engineering Research Unit. It was felt 
that Hospital Authorities needed 
assistance in organising the commis- 
sioning of engineering installations 
because of reports being r e e k e d  of 
installations that were being handed 
over for use not properly finished of .  
or  which were not proving satisfactory 
to the user in some way. 

HTM 17 set out to develop a pro- 
cedure which would establish that both 
the design work and the construction 
were done to the satisfaction of the 
user. In addition the HTM made the 
point that the commissioning process 
did not end when the installation was 
handed over for  use and maintenance. 
The need for  the engineer who would 
be responsible for  the subsequent 
operation and maintenance to be 
shown the correct working of .the 
installation was referred to. and the 
importance of record documents, 
users' handbooks. and maintenance 
instructions was also emphasised. 
Finally the need for adequate staf 
training and a follow-up procedure to 
provide feed-back of information of 
the design-in-use were noted. The way 
in which the aims of the HTM were 

manuals detailed'schedules and check- 
lists could be prepared. 

Following the publication of the 
document in 1967 a considerable 
amount of eRort was devoted by 
Regional and other Authorities to the 
prohlem of securing installations 
which were ready for use at the time 
of handover and which were satis- 
factory to the user. At about this 
time other organisations concerned 
with huilding services, among them 
the IHVE, began to publish Codes 
dealing with the commissioning of 
specific types of installation and 
gradually a good deal of experience 
with the problem accumulated within 
the Health Service. In 1974 the DHSS 
established a new working group con- 
sisting of engineers representing the 
Department, Regional Health Auth- 
orities, Consulting Engineers. the Hos- 
pital Engineering Research Unit and 
Contractors to review the results of 
experience since the publication of 
the HTM in 1967, and the develop- 
ments which had taken place associ- 
ated with commissioning of  engineer- 
ing installations in buildings since 
then. A revised document has been 
produced in final draft form for circu- 
lation. When finally published it will 
supersede the earlier issue. 

The purpose of this paper is to 
summarise the main points of  the 
draft document and to indicate the 
current thinking on commissioning. 

been re-defined so as to agree more 
closely t h a n  formerly with the defi- 
nitions used in codes of commission- 
ing practice and other material. The 
new definition refers to commission- 
ing as the process of advancing an 
installation from the stage of static 
completion to full working order to 
specified requirements - in other 
words the v activation of completed 
installations. Other matters which 
were previously dealt with as part of 
the commissioning process are now 
recognised as being separate, but 
because of their influence on commis- 
sioning they are classed as associated 
activities. Clearly, these include the 
design and tender preparation stage, 
the construction stage, post-handover 
tests and adjustments, and the evalu- 
ation of design-in-use: all of these 
activities have a bearing on the final 
judgment as to whether the instal- 
lation satisfies the user. 

The members of the working group 
were aware that difficulties had arisen 
in implementing the 1967 proposal to 
appoint a Commissioning Engineer 
with duties which cut across those of 
the designer and the contractual obli- 
gations of the Cpntractor. In the 
rwised document: the duties of 
designers, coritractors and site engin- 
eers have been more closely defined. 
The designation of Commissioning 
Engineer has been used to describe the 
person appointed by the Contractor 
to execute the commissioning process 

to be met involved among other things 
the appointment of a Commissioning 
Engineer who would be responsible 
for commissioning the works and 
advising the Regional Engineer or  
other responsible people, that the 
installation had been completed satis- 
factorily. T o  assist in the proper com- 
missioning of installations a series of 
supplementary manuals was issued: 
each manual dealt with a specific type 
of installation or  with particular types 
of plants or  equipment. From these 

Principles and definitions 
The new document is concerned to 
establish a framework within which 
those involved in carrying out the 
design, construction, commissioning 
and testing of health building engin- 
eering installations may work. The 
successful achievement of  the project 
will, of course, depend upon the qual- 
ity and adequacy of the designer's 
brief. In the latest draft of the Techni- 
cal Memorandum. commissioning has 

in accordance with the contract. It 
has been decided to adopt the term 
Client's Commissioning Adviser, for 
the person appointed by the Client to 
advise whether the installation meets 
the specified requirements. 

It is made clear that this person has 
only an advisory role and that he 
should not take away any of the 
responsibility of the designer during 
the preparation of the design and 
tender documentation nor of the 
Supervising Officer during the con- 
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slruction stage. The Client's Com- 
missioning Adviser has no power 
under the Contract to interfere with 
the work of the Contractor. The new 
Technical Memorandum indicates that 
the Client's Commissioning Adviser 
may he expected to he involved during 
the preparation of the design, during 
the construction stage and throughout 
the commissioning and acceptance 
stage, as well as after installations 
have been handed over. Clearly a 
person appointed in this capacity will 
need to be very experienced in con- 
struction work and in commissioning 
installations. The important thing is 
that he will have the ear of the 
Employer - the Authority, who pays 
both the Designer and the Contractor 
- and he will exert his influence 
indirectly by persuasion or, if this is 
not effective, it will be up to the 
Employer to impose his views. 

Commissioning and the 
associated activities 
It is instructive to look at  commis- 
sioning as the activity in the middle 
of a process which starts when the 
client's brief is prepared, and ends 
with an installation which the Client's 
Complissioning Adviser reports as 
meetlng the requirements of the brief. 

The designer's role is discussed in 
more detail in Mr. Winning's paper 
(pages 7-10. August 1977 issue). All 
that needs to he done here is to record 
that the draft commissioning docu- 
ment emphasises the need for 
designers to include in the contract 
particulars all the instructions which 
the contractor will need, in order to 

. provide and set the installation to 
work,.and where necessary, to demon- 
strate that it is in accordance with the 
contract requirements and acceptable 
for use. This means that the commis- 
sioning procedure needs to be selected 
by the designer, arrangements must 
he made for  the operation of the 
installation to be explained, and 
details of the settings of control 

. devices must be provided in the con-. 
t rac t  specification. The designer must 
decide whether items of plant need t o  
be'tested off-site, so that commission'- 
ing of installations may proceed in 
the .knowledge that the major items 

- . of equipment will perform in accord- 
' 

ance with the manufacturer's guaran- 
tee. He will also have to decide what 
tests for soundness and safety need 
to be carried out during the con- 
struction stage prior to commisnion- 

i,ng, and make appropriate provision 
in the Contract. The intention of the 
Technical Memorandum is to make it 
clear that the Designer must consider 
how installations are to be commis- 
sioned and demonstrated, and to 
include adequate information and 
instructions in the documents to be 
prepared as part of the Contract. 

During the construction stage the 
Supervising Officer, or  Site Engineers 
under his direction, will be watching 
the progress of the work and inspect- 
ing it for  compliance with the con- 
tractual requirements. When an 
installation has been put together and 
is complete the commissioning activity 
will start, and the contractor's com- 
missioning engineer will proceed to set 
the installation to v.ork,, and regulate 
and adjust it in accordance with the 
designer's instructions contained in 
the contract specification. The new 
document recommends that before an 
installation is set to work the commis- 
sioning engineer should check it 
thoroughly and systematically to 
ensure that it is safe and in a satis- 
factory condition. The check should 
bring to notice installation deficiencies 
and what may appear to be design 
errors or  omissions which have gone 
undetected earlier. When all is in 
order the installation may then be set 
to work, and where appropriate, regu- 
lated and adjusted as specified. The 
commissioning process is concluded 
when the installation is in full working 
order and acceptable for use; of course 
the contract may call for demon- 
stration that it is acceptable and com- 
plies with the specified requirements. 

carry out specified performance tests 
and provide records of the results. If 
the results are judged to show that the 
design is not satisfactory to the Client 
Users the responsibility cannot be put 
on the Contractor unless he has 
carried out the design work. 

The Client's Commissioning Adviser 
will he active at  this stage of the 
procedure and he will be concerned 
to see that the user has an installation 
which is satisfactory, and that all the 
information necessary to operate and , 

maintain it safely has been provided. 
The Technical Memorandum also 

contains a reminder that the pro- 
gramme for the Works should include 
adequate time for commissioning, and 
that commissioning should be pro- 
perly integrated into the overall pro- 
gramme of site work; too often slip- 
page in the Contract programme is 
made up by absorbing time previously 
allotted to commissioning work. 
Finally the new document suggests 
that valuable information can he 
gained by studying the performance 
of completed installations during the 
first few months that they are in use. 
It recommends that records of defects, 
failures and user comments on unsatis- 
factory features he kept and reviewed 
regularly by the Client's Commission- 
ing Adviser and the user. 

Documentation 
The new draft emphasises the need 
for the preparation of suitable docu- 
mentation designed to assist in seeing 
that commissioning is properly carried 
out. It  recommends that the Designer 

After the inbtallation has been and commissioning Ad&er 
handed o\er ,  measuremcnls of per- discuss ihc form in which checks. rcsls 
formance and other tests m a y  be 
required; it is suggested. that these 
may he done under a Contract o r  by 
directly employed Hospital'staff. Their 
purpose is to enable the performance 
actually achieved to be compared with 
that of the designer's interpretation of 
the client's brief. The commissioning 
document deals with this as a post- 
handover activity and refers to the 
problems caused by external or  
seasonal conditions and the effects of 
occupancy of  the building. It  is 
important to recognise, as the working 

g r o u p  have done in drafting the new 
document. that acceptance tests and 

- demonstrations before handover have 
the function of showing that the Con- 
tractor has fulfilled his obligations 
under the contract, ie, the designer's 
requirements. Proving the adequacy 
of  the design is not the responsibility 
of the Contractor, although he may 

and inspections carried out b; the 
Contactor are to be recorded. Written 
records of measurements and details 
of settings which should be provided 
by the Contractor are matters to be 
specified by the Designer in the Con- 
tract specification. 

The Contractor's Commissioning 
Engineer may expect to have from the 
Designer such descriptive matter as is 
necessary to assist in understanding 
the commissioning requirements and 
in planning his work. It is suggested 
that this information may include such 
things as flow and line diagrams and 
descriptions of the working instal- 
lations. This information, together 
with Contract records and as  fitted 
drawings, are valuable sources of 
information to the user's engineer 
when he takes u p  his responsibility 
for  maintaining and operating instal- 
lations. 



HOSPITAL ENGINEERING SEPTEMBER 1977 INTERNATIONAL FEDERATION ISSUE No. 23 . . 9 
. . .  . ... . . . . . ~ . .  

If users are to have installations 
which are satisfactory to them it is 
essential that they should have full 
information on th; safe operation and 
maintenance of the installations. It - is recommended that the Health 
Authority's Commissioning Adviser 
ought to satisfy himself that arrange- 
ments have been made for the supply. 
under the Contract or  otherwise,for 
the preparation of the necessary tech- 
nical information. 

Finally the commissioning manuals 
which were issued as supplements to 
the original H T M  are now out of 
print and will be withdrawn; they will 
be replaced by revised and updated 
versions after discussion with Health 
Service colleagues. 

Conclusion 
The revised document has the same 
aim as its predecessor - to ensure 
the provision of instatlations which 
are satisfactory to the user and which 

meet the specified requirements. It 
differs from the earlier document by 
seeking to emphasise the creative role 
of the designer and to separate his 
responsibilities from those of the Con- 
tractor and site staff who are involved 
in translating the design into an instal- 
lation in accordance with the Contract 
conditions. It stresses that the Client's 
Commissioning Adviser, although 
having an advisory and monitorial 
function, has an important part to 
play in achieving the desired con- 
clusion to the project. It also tries to 
set commissioning in the correct 
position in the sequence of events, 
from design inception to completion 
of the project, and to relate this to 
the contract stages. 

The new document does not set out 
in detail how the commissioning is to 
be done nor what specific checks and 
tests are to be performed. The earlier 
H T M  provided much information on 
this, and it was taken up in the Sup- 
plementary Manuals. It is felt that 

today a good deal of experience has 
been gained throughout the building 
services industiy of what is required 
to produce a satisfactory engineering 
installation, and procedures have been 
developed to assist in obtaining this. 
Designers, with encouragement from 
client authorities, are capable of 
drawing upon published commission- 
ing documents and selecting appro- 
priate details for specific projects. 
Contractors now frequently employ 
experienced commissioning agents who 
understand the process of commission- 
ing and acceptance testing and have 
a high degree of professional com- 
petence. What the new H T M  is 
seeking to do is to build upon expert 
knowledge and experience, and to 
convince client authorities that com- 
missioning is part of the normal pro- 
ject procedure which when properly 
arranged has an important part to 
play in securing installations which 
are satisfactory in use and which can 
be maintained properly. 

M r .  Porter is Senior Consulranr ro William Holder & Parrners. Engineering 
Management & Personnel Consulranrs. His is rhe last paper given or the 
Insrirure's June 1977 Symposium on Commissioning Building Services in 
Hospirals. 

Maintenance and Operation 
DENNIS G POTTER MI NucE 

. .. . . 

Introduction 
Previous speakers have concentrated 
on the Designer, and on the con- 
struction and commissioning of a new 
hospital undertaking. These ideas lead 
to obtaining the best possible in a 
construction undertaking - further- 
more, they are set on ensuring that 
the next design generation is improved 
by the result of  feedback. Their views. 
and the expressions given are impor- 
tant, and some points have a direct 
bearing on the subject of this paper. 

There is a distinct change in con- 
siderations at the handover stage. We 
have to consider that the hospital is 
being put into immediate use to meet 
an  ongoing medical need. The 
adoption of the new hospital brings 
responsibility for its patients, person- 
nel employed, and custodianship of 
what represents a substantial capital 

. ... .. . . . . .  
investment: ' "  ' 

The points I will be discussing are: 
.Primary fuodion of a new hospital 
works department 
Information rcquired and its source 
Timing of related activities 
Prcsenlation of information 
Preparation by the works department 
for handover 
Client staff (works department) train- 
ing. 
These points are centred on the aspect 
of engineering services. 

Primary function of hospital 
works department 
Figure I demonstrates that handover 
is a notable milestone in the process 
of providing a new hospital.. The 
principal participants in this formal 
process are the Project Architect and 
Main Contractor. The most significant 

. .  . . . . , . , . . . .. . , . 
fact Bbout the'hindover is th& the' 
responsibility for the building project 
passes from the: d a i n  Contractor to 
the,Area and.District Health Officers. 
From this point on, whatever happens 
within the hospital and the demands 
made on it, District and Area have a 
full responsibility for the outcome. 
You will all agree that a building does 
not become a hospital until it is 
treating patients. In the engineering 
sense, those most directly related to 
serving the patient are the hospital 
works staff. Hospital works staff must 
be of the highest quality and the ideas 
I am about to put forward are in no 
way a substitute for this. It is essen- 
tial that the hospital works staff are 
equipped to provide this service effici- 
ently from the time of handover. To 
this end every engineering organisation 
or  authority, being representative of 
the various disciplines in the design, 
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Figure I .  rm] 
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'ERIOD: 2 to 5 years. --  PERIOD: Handover through planned life of hospital. 
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activity on approach to handover. three years to normal work load. 
2ONSTRAINTS: Time to assimilate facts and conditions. CONSTRAINTS: Time to assimilate project knowledge and 

NO occupation or patient dependency. provide full operational capability - zero. 
Occupational dependency immediate. 
Patient dependency imminent. 

construction and commissioning o f  a 
new' hospital must be involved in 
seeing that this takes place. Let us 
consider the main works tasks i n  tak- 
ing over and serving a new hospital. 
1. Acquire knowledge o f  the engineer- 
ing sewices installed 
2. Derive a works operational policy 
in accordance with the needs o f  the 
hospital 
3. Assess and obtain the slaff to fulfil 
this policy 
4. Produce job briefs and terms o f  
reference 
5. Train staff on the design, the oper- 
ation and the job briefs. f o r  the ser- 
vices 
6. Provide plant operational policy 
and insimction , safety 
7. Assess maintenance requirements 
with establishment o f  a planned main- 
tenance system 
8. Quantify maintenance support 
requirements, i.e., stores. spares. tools 
and equipment 

The list is a simple and obvious one. 
I t  is probably incomplete but never- 
theless illustrates a formidable work- 
load, hearing i n  mind that from the 
moment o f  handover there is an 
undertaking of immediate responsi- 
bil ity for the operational demand and 
its inherent reliability and safety 
requirements. .. 

I f  the works department were 
devoid o f  al l  information relating to 
the hospital. which, o f  course, i t  never 
is .  i t  would not be impossible to reach 
optimum operational performance 
with safety. but i t  would take a very 
long time. 

The prohlem to he resolved there- 
fore is, W H A T  and W H E R E  FROM 
information i s  to he provided and o f  
course WHEN, i n  order that the 
works department can suitahly pre- 
pare themsekes so that the point o f  
optimum operational performance is 
closest to the point o f  hando\.er. 

Information required and 
source 
First let us consider the information 
required and its possible source: Area 
Health Authori ty and District need 
to know the sort o f  hospital heing 
undertaken: its type and size: the 
medical services being provided, and 
i n  broad terms the engineering ser- 
vices being installed. This information 
is known by those invol\.ed in the 
project development and is essentially 
firm by completion o f  design. In my  
opinion this information is adequate 
for assessing supervisory staff require- 
ments down to foreman level. 

The works staff, and. o f  course, the 
Area and District Officers, requ i re  
detailed information on  the design o f  
the services installed. The source o f  
this information is: o f  course. from 
the designer. and is best presented i n  
the form o f  a Design Concept or 
Design Intent docunient. They will 
also require detailed particulars o f  
the indi\.idual plant items installed. 
the source o f  which is from the manu- 
facturers via the contractor. I also 
consider i t  important that information 
obtained from construction and com- 
missioning tests, over and above 
statutory tests. be provided. The 
source of this information would come 
from Clerk o f  Works and Commis- 
sioning Personnel. Finally, still under 
the heading o f  information require- 
ments, there is a need for information 
on  the operation o f  the plant -again 
its source must stem from the 
designer. 

Although I state the souice o f  the 
various types of information. i t  is 
nor meant to imply that the prepar- 
ation and form o f  presentation is 
necessarily carried out by them. For  
many reasons, i t  may he advantageous 
for the information to he prepared by 
other specialists but I do consider thc: 
the final documents receive the seal o f  
approval from the source o f  origin. 
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'igure 2 .  Information Related to Works Activity 
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Armed with the various types of 
information just mentioned, it remains 
to discuss the content and form of 
presentation to ensure that it will be 
of maximum benefit, which I will 
discuss later. It  is more important at  
this stage of the discussion to consider 
the timing: 

Time of related activities 
In an industry of  high technology, for  
example the power industry, you wtll 
not he surmised to learn that senlor ~~-~ - ~~ r 

operation and maintenance staff are 
in post some three years before com- 
missioning and handover. ThC ,oper- 
ation and maintenance work IS, of 
course, more complex than that met 
in hospitals, and during this pre- 
handover period they are heavily 
engaged in planning and preparation 
to meet these demands. 

Hospitals are becoming very sophis- 
ticated in services design and control, 
but are tied to older traditions Stem- 

.ming from the plumbing and building 
trades. It therefore follow$ that 
changes should he made in the terms 
of contract and specification, placed 
on the contractor, to meet this new 
sophistication. In drawing some 
parallel with the practice of the power 
industry, you will see from Fipures 2 
and 3 that I am suggesting that 
supetvisory staff take up appointments 
approximately six to nine months 
before handover. For this to be a 
viable proposition, provision must be 
made to ensure that availability of  
the design concept document is coin- 
cident, also that it is closely followed 
by the issue of operating instructions 
and the engineering services data. T o  
ensure this happens, stringent contract 
requirements must he given, possibly 
carrying some penalty clause. 

The other time constraint I have 
introduced is that of client staff 
'training/instruction' which is placed 
one month before handover. The 
remaining activities, i.e., 5-13 will he 
achieved within tbe intervening period. 
the actual time of each will he depen- 
dent upon the assessment on the work 
involved. The analysis depicts an  ideal 
situation which 1 accept is not likely 
to occur in practice, delay in contract 
completion or  availability of infor- 
mation, presents a different situation. 
However, by institution of the fore- 
going concept a far better start to the 
hospital is the prize. 

Typical list of systems 
Figure 4 shows a typical list of 
engineering services in a modern large 
hospital. Time does not permit an 
examination of each so we will take 
only one, as appropriate, to illustrate 
the various points. However, in prac- 
tice each of these must be suitably 
covered in each of the documents we 
are considering. 

Design concept 
As previously outlined, this document 
is to impart to the works department 
information about the design and per- 
formance of the engineering services. 
The reading matter should he kept 
as short as possible but not omitting 
any salient points and should be given 
in terms acceptable to an engineer. 
The information should basicallv pive: 

Figure 4 

Presentation of information 
I would now like to talk in some 
detail about preparation and presen- 
tation of information. - 

List of Engineering 
Sewices 

I. Electrical inslallafions 
2. Alarms and controls 
3. Communications 
4. Lifts and hoists 
5. Hot and cold rwmr 
6. Steam and condense 
7. Heating 
8. Hot and cold water services 
9. Industrial gases 

10. Medical gases 
I I. Fire service systems 
12. Air conditioning and 

ventilation 
13. Chilled water 
14. Sewerage and drainage 

. - 
Scope of system 
Plants installed 
Design features 
Outputs from system 
Demand loads on system 
Characteristic details of plant items 

It can he seen from Figures 5 to 8 
and associated text that if this detailed 
approach was made to each of the 
engineering systems installed, the hos- 
pital engineer and his staff would have 
a rapid appreciation of the plant they 
are managing. In emergency or  an 
extraordinary situation, quick and 
easy reference is available, offering the 
hest facility for sound judgement and 
safety. 

Operating instructions 
You would have gathered from what 
I have said earlier that I am propos- 

Text conrinued on page 16 

Figure 5. 

Air Conditioning and Ventilation 

Design Concept Contents 

INTRODUCTION 

I. SCOPE AND RATING 

2. DESIGN FEATURES 

3. EQUIPMENT DESCRIPTION 

3.1. SUPPLY 

3.1.1. Air Filtralion ~ ~ u i ~ m e n t  
3.1.2. Air Motivation Equipment 
3.1.3. Air Heater Batteries 
3.1.4. Air Cooler Batteries 
3.1.5. Air Humidifying Equipment 
3.1.6. Ductwork 
3.1.7. Dampers 
3.1.8. Diffusers and Grilles 

3.2. CHILLED WATER 

3.2.1. Chiller Units 
3.2.2. Ancillaly Equipment 

3.3. EXTRACT 

3.3.1: Extract Grilles and Diffusers 
3.3.2. Ductwork and Fittings 
3.3.3. Extract Air Motivation Equipment 

4. CONTROLS 

5. PLANT SCHEMATIC DRAWING 
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Design internal Conditions 

Figure 6. Design Conditions 

Summer Winter 
D u l y  

A reo served Plant No. Locol ion majsee 'C D B  'C W E  'C D B  'C W E  % R H  

X-Ray. Operations, I P R  No. 2 3.662 23 17 21 16 54 
Consultants' and Typing 
Rooms and First-floor 
Rooms 

X-Ray, Diagnostic Rooms 2 PR No.  2 1.335 21 16 21 16 54 
1-4 and Associated Areas 

Medical Photography and 3 '  PR  No.  2 2.029 23 17 21 16 54 
Respiratory Physiology 

I .  SCOPE AND RATING 
The design of the air  conditioning and 
wnt i lut ion systems within the develop- 
ment is such as to give the environmental 
conditions in the areas given below when 
the external conditions are. 

Summer 27°C D D  2O'C WB 
Winter -2°C D B  -2°C WB 

2. DESIGN FEATURES 
Generally air conditioning and venlil- 
;~t ion s ~ s t r m s  are o f  the single duct 
recirculation type consisting o f  inlet 
louvre. fag heater. auto-roll filter, fan, 
main f i l ter (pancl type), main heater, 
coolcr battcry and humidif ier together 
with a,! extract fan, fresh air damper, 
e\tract air damper and recirculalion 
d;$mpcr. 

I'lnnt No. 3 is a fu l l  fresh air system 
due to the high heat gains o f  installed 
equipment and consists o f  in le l  louvre, 
fog heater, auto-roll filter, fan, main filter 
(pancl type). main heater batlery, cooler 
hatter? and humidifier. The associated 
extract system is augmented by local 
roof extract units far  use during occu- 
pat ion  

Whcn the plants are operating at the 
design fu l l  load conditions the total 
cncrgy required is given in Figure 7 
hclow: 

3. EQUIPMENT DESCRIPTION 

3.1. SUPPLY 
Equipmenl is provided tof i l ter ,  motivate, 
heat o r  coal, humidi fy or dehumidify 
air  t o  give the environmental conditions 
as indicated i n  Section I above. 

The conditioned air  in distributed 
throughout the rclevanl areas by  means 
o f  ductwork and delivered to the occu- 
pied areas by means o f  variable delivery 
supply diffusers'(rnanually preset). 

3. I . I .  AIR FILTRATION 
EQUIPMENT 

A i r  for  ventilation is filtered in slages. 
Priniary f i l tration is by  automatic ro l l  
lilters and secondary filtration is achieved 
by bag filter units. 
(i) Automal ic R o l l  Filters 
Fresh air  for  ventilalion is filtered by  
means o f  automatic ro l l  type filters. The  
ti l tcr media has a clear gravometric 
efficiency o f  93.95% when tested to BS 
2831 using test dust No. 2. The average 
normal working air  resislances with a 
dir ty filter is 112 N / m  (0.45in wg). Each 
filter is fitted wi th the following: 
a. Media advance motor / gearbox 
assembly, controlled by a pressure differ- 
ential switch 'set t o  advance the media 
when the pressure differential across the 
l i l tcr  attains 125 N / m  (0.5in wg) and 
stop thc filter when the pressure falls t o  
100 N / m  (0.4in wg). 
h. End o f  ro l l  alarm switch. onerating 

indicate when the filter-media ro l l  is 
nearing completion. 
c. A manometer to give visual indication 
o f  media condilion. The manometer is 
o f  the inclined type with a range o f  0 t o  
250 N / m  (0 t o  l in wg) w i lh  divisions o f  
5 N / m  (0.02in wg). 

4. CONTROLS 
Each plant is fitted wi th a control system 
to  automatically control the operation to 
give the currcct environmental conditions 
and to  cater for excess heat gains by  the 
occupied building. The control system 
provided for each plan1 is given below 
together wi th a schedule o f  a l l  control 
dcvices. 

A i r  Conditioning Plant No. 1 
Slart and Stop Plant 
The timc switch operates autamatically 
between 9 am and 5 pm. I f  the start push 
button is operated between these hours 
the plant wil l ,start and run unt i l  5 pm 
when i t  wi l l  slop automatically. If  the 
start push button is operated between 
5 p m  and 9 a m  the plant wi l l  r un  for  a 
period of u p  to one hour by  means o f  an 
adjustable timer. The plant may be 
stopped at any time by  means o f  the 
stop push button. 

Thc r top  and start push buttons are 
in the Control Un i t  i n  the X-Ray Super- 
intendent's Office and the timc swilch and 
timer are in the Control  Panel ruoolied . . - 

a warning light on  the control pancl to by the Control Panel manufacturer. 

Electrical Heating Cooling Steam 
Plant No. Load Load Load Humidifier 

1 5.5 kw 176 kw 43 kw .025 kg/sec 

2 2.5 kw 64 kw 12 kw .007 kg/sec 

3 3.7 kw 97 kw 15 kw .W9 kg/sec 





At the present rate of production. Britain 
has proved coal reserves which udl last at least 
300 years. 

This puts Britain's Coal Industry in a 
strong position alongside strictly limited oil 
and gas supplies, and the continuing develop 
ment of nuclear power. With this assured 
energy supply, based on coal, British Industry 
can plan ahead with confidence. 

The benefitsof being theEECs 
biggest coal producer. , . 

Britain already has the biggest mining 
industry in the Community, producing as 
much coal as the rest of the EEC put together. 
To replace Britain's present coal output with 
imported oil would add around 64.000m a 
year to Britain'soverseas payment deficit. This 
makes coal godd for Britain as a whole. 

Vast modernisation programme., 
To ensure that these huge reserves are 

available when needed the NCB, under its 
"Plan for Coal:' is already investing heavily in 
developing new collieries and in expanding 
existing pits. 

We are s:ill proving coal reserves in 
Britain four times as fast as we are using them. 
Selby, the biggest new coal project, will pro- 
duce 10 million tons of coal a year. This and 
other new mines are keeping British coal- 
mining in the forefront of mining technology 

Ever heard of a fluidised bed? 
Britain is also taking a lead in the tech- 

nology of usingcoal. Fluidised bed combustion 
is a new method of burning coal in industrial 
plant. These boilers should cost less than 
conventional plant and need less space. This 
method, in which coal is burnt in a bed of ash 

Problem-solving is our business. 
Coal benefits all sorts of customers. With 

District Heating, coal fired plant supplies 
heating and hot water to whole communities. 
Individual users, from the biggest power 
station to quite small industrial plants and 
individual homes, can benefit from the new 
knowledge and equipment on coal burning. 

There's an enormous amount of know- 
how concentrated in the NCB Technical 
Service, covering all aspectsof the efficient use 
of steam and hot water heating. If you need 
advice on making the bestuse of your existing 
plant, information on new equipment and 
techniques, how much new equipment costs 
and what savings it can give, ask the NCB 
or your Industrial Fuel Dismbutor. Expert 
help is available. 

The NCB has a new brochure which 
tells what coal has to offer you now and in 
the future. There are also new technical 
booklets dealing in more detail with all 
aspects of the use of coal by industry. 

If you would like copies, or would like a 
technical expert to talk over your heating 
needs, write to National Coal Board, Market- 
ing Dept., Hobart House, Grosvenor Place, 
London SWlX 7AE, or ring 01-235 2020. 

A source of energy 
that will last for 300 years. 

or sand and uihich is 'fluidised' by passing air 
through it, offers substantial advantages to 
those considering new industrial boiler plant. 

New ways to keep coal on the move. 
There have also been spectacular advances 

in coal and ash handling techniques.'For ex- 
ample, compressed air is now being used to 
push coal through a pipeline from bunker to 
boiler and ash from boiler to storage silo. The 
Systcm is completely enclosed and dust free. 
silent running, needs little maintenance and is 
cheap and simple to install. 

Doing Britain and British Industry a power of good. NCB 
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Schematic Diagram of Single Duct Air Conditioning System with Recirculation AC Plant I 

Figure 8. 
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Control Diagram 
GRAPH OF CONTROLLER SIGNAL AIR RESSURE ROTlED AGA!NST EXTRACT DUCT AIR TEMPERATURE 

WITH REMOTE GRADUAL SWITCH SET AT CENRE POSITION & L O W  LIMIT SET TO LOWEST WITH 

POSITION OF ACTUATMIS AND PLANT CONDl l lONS SHOWN 

I I I I 9  
DAMPERS TO M I N  FRESH AIR DAMPERS MODULATING DAMPERS TOhWX FRESHAI -- L 1. 

I I 8  
I I 7  

- 

ing that operating instructions 
emanate f rom the designer. I n  the 
knowledge o f  the Health and Safety 
at Works etc. Act, somehody, I antici- 
pate, is prohahly questioning this 
point. A n  Area Health Officer once 
suggested to me that i t  should he 
the Contractor who produced these 
instructions. On  the other hand, the 
District and Hospital Engineer have 
the f i rs t  responsibility for operational 
safety and mayhe they only should 
produce these instructions? Time. 
however. is not on  the side o f  the 
Hospital Engineer, therelore any 
assistance given would enhance safety. 
The Designer holds all the facts on  
his design and intended mode o f  oper- 
ation. so I argue from a practical 
standpoint, that the instructions should 
he produced under his seal o f  appro- 
val. There are limitations on  the 
Designer i n  this task and that is the - 

possible permutation o f  prevailing 
operating conditions that could arise. 
due, for example, to partial shut 
down, or extension o f  services. I t  
follows that there must he some 
standpoint from which the instructions 
are hased - th is  I suggest is a normal 
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sequential start-up and shut-down pro- Data librarv sioning teams to enable them to 
cedure of any system. This should be 
written without any preferential mode 
or  procedure of the Hospital Engineer. 
In itself it is a good starting point 
for  the Hospital Engineer, which has 
not been common past practice. The 
Hospital Engineer must now take 
these instructions in a responsible 
manner and satisfy himself that they 
comply with safety requirements. He 
can then, as he thinks fit, modify to 
suit his operational requirements. 

-.. . -  

The photograph on the front cover of 
this issue shows a typical data library. 
The contents should be compiled to 
some logical pattern, and 1 have found 
system basis to be the most practical. 
The library can also house a copy of 
the design concept and operating 
instructions. It  should most certainly 
contain copies of statutory test cer- 
tificates and test data from the com- 
missioning work. 

become acquainted with the plant. 
Although this offers certain benefits 
it is limiting in comparison with the 
degree of preparation I am proposing. 

I t  is essential to appreciate that 
those engaged in the foregoing pre- 
paration exercise must be detached 
from any other existing hospital 
activity. It  must also be conducted 
with good management control with 
clearly defined objectives. 

The first five points require no 

Engineering services 
data library 
The data library is essentially a col- 
lation of all the various individual 
items of information supplied by the 
manufacturers and suppliers. The 
works department is very dependent 
on this information for maintenance 
purposes, and to this end parts lists 
are essential. I t  is also important that 
the information is bound and indexed. 
to ensure that, in the first instance, 
no information is missing or is lost 
when being transferred to the works 
department, and secondly, to give due 
importance to the information it 
contains. 

I have found in the past that Con- 
tractors treat the importance of the 
supply of this information lightly. 
They will, I fear, supply as little as 
possible, and at  its best it is often 
inadequate. A big step in improving 
this situation is firstly in the writing 
of  the specification and secondly, in 
the close monitoring of its supply. 
Specifications often simply call for 
operating and maintenance instruc- 
tions. This is inadequate, and I would 
suggest the following is a minimum 
requirement, written into a specifi- 
cation, for  all items purchased: 
1. Description of items supplied with 
performance details and model number 
2. Operating instructions for  packaged 
units 
3. Operating conditions and con- 
straints for non-packaged units 
4. Maintenance recommendations 
5. Type testlperformance curves 
(where specific test curves have not 
been requested) 
6. Parts lists and recommended spares 
(where parts are replaceable) 
7. Drawings o r  other suitable pictorial 
illustrations 

The above to be supplied as appro- 
priate for  all machines and operational 
components to the satisfaction of the 
Engineer. It  must be made available 
for approval nine months before the 
planned handover. 

Preparation by the works 
department 
It is totally impractical to assume that 
a Hospital Works Department can 
receive at  handover, a sizeable hospital 
engineering services network, and 
he able to function instantly in the 
most competent manner, without the 
main work force being fully 
acquainted with its design and oper- 
ation. Their prime function is to oper- 
ate and maintain these services. Before 
they can fulfil this function they must 
go through a process of familiaris- 
ation and preparation, which, depend- 
ing on the size and complexity of the 
installation, I have suggested requires 
a period of six to nine months. During 
the first five months of this period. 
under the direction of the Hospital 
Engineer, they study the Design Con- 
cept, Operating Instructions and Ser- 
vices Data Library. They must he 
given access to the site in order to 
relate this information to the actual 
installation. Armed with the know- 
ledge they have acquired they can: 
I. Draw up a list of matters requiring 
clarification 10 be raised at  the client 
staff training session 
2. Develop their organisation struc- 
ture and staR requirements 
3. Produce job briefs 
4. Draw up plant operating instruc- 
t ions  permit t o  work system and any 
other aspects regarding safe reliable 
operation 
5. Produce spares lists and initial 
order requirements. Also tools and 
equipment that can be foreseen a s  
being a requirement 
6. Develop an  immediate maintenance 
strategy, t o  be implemented on band- 
over 
7. Outline their planned preventive 
maintenance system requirements and 
policy in preparation for its develop 
ment and installation after handover. 

Some authorities. I have found. 
often propose seconding a few works 
staff to the construction and commis- 

further explanation, the outcome 
being strictly a matter of local man- 
agement policy, in terms of the project 
in hand. 

Immediate maintenance 
strategy 
It will be some time after handover 
that a full planned preventive main- 
tenance system can be functioning. 
Also there are two facts not to be 
overlooked: 
I. The plant has more than likely 
been operating for some time prior to 
handover. The hospital has no guaran- 
tee or  evidence to the contrary that 
the contractor has adequately main- 
tained during this period 
2. A successful claim under the 
'defects liability' clause is dependent 
on the hosoital eRectivelv maintaining - 
the plant. 

It would therefore be orudent to 
draw up a maintenance check list to 
an intensive programme in order to 
ensure that: 
a. all machinery is lubricated; 
b. filters, strainers and other such 
media are satisfactory; 
c. where possible principal electrical 
terminations are secure to reduce risk 
of fire; 
d. there are regular frequent visual 
inspections noting functional defects; 
e. defects found are evaluated as to 
whether they are a result of  a defec- 
tive item supplied, of faulty adjust- 
ment or  of poor maintenance. Depend- 
ing on the outcome the appropriate 
action should be taken. 

Planned preventive 
maintenance 
The establishment of an  effective 
Planned Preveniive Maintenance sys- 
tem is the only way whereby it is 
possible to ensure reliability of the 
engineering services, to provide ade- 
quate protection offering optimum life 
of the capital investment, and to have 
a reasonable measure of control on 
maintenance demands. The accepted 
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definition of Planned Preventive Main- With the available skills to hand it will defeat the principal objectives, 
tenance is 'Maintenance work carried is possible to install a PPM system, therefore attendance should be limited 
out with forethought, records and meeting the aforementioned require- to works department only. 
control', but i f  it were also considered ments, into a hospital within six Fipure 10 shows the principle lines 
as a means of communicating to the months. of training and communication which 
work force the Engineer's require- I feel should be followed, and would 
ments, then I think many PPM sys- more than likely satisfy the Health 
t e m  would become more eflectivi. Client Staff (works and Safetv a t  Work etc. Acts. ~~~~- 

Used as a means of communication, 
the foremost function of the system 
should he to  instruct the tradesmen, 
in definitive terms, of the maintenance 
tasks that must be carried out on each 
item of plant installed. Each 
instruction must reflect the Engineer's 
judgement, for which he would have 
considered the degree of dependency, 
working conditions, cost of replace- 
ment. manufacturers' recommend- 
ations, safety o f  personnel and statu- 
tory requirements given in various 
Acts o f  Parliament. 

It therefore follows that instructions 
issued must be considered and tailored 
to a particular item of  plant. The 
issuing of generalised instructions, 
whereby the tradesman has to judge 
for himself the requirement of a par- 
ticular.task, is not good practice. The 
reason is simple - it is because he 
(the tradesman) does not have all the 
relevant Pacts to make this judge- 
ment. 

Defining the tasks to be carried out 
in the form of an  instruction should 
not impinge on the expected skills of 
a craftsman within his trade. 

Having defined the job tasks, the 
remaining activities. in establishing a 
PPM system, alrhough requiring skill 
and experience, are a straightforward 
procesr Having surveyed 7he instal- 
lation on a unit basis, times can be 
allocated for the tasks defined. With 
the plant, task and time defined, it 
then follows that the whole can be 
planned on an annual and multi-year 

. basis. 
PPM systems must be kept as simple 

and effective as the need demands. 
There is a danger of creating unneces- 
sary paper, which is not only costly 
to  produce, but alienates the work 
force and destroys the will to  meet 

: . the main objective. Data feedback to 
management is necessary to a degree, 
but should be a secondary function of 
PPM. It is obviously of greater impor- 
tance that effort should be given to 
ensuring that the requisite mainten- 
ance work is properly directed rather 
than concentrating on feedback 
systems. 

Similarly, mechanical sorting devices 
and computers can be an  aide in 
management but should not be 
allowed to deflect from the objective. 

department) training 
I t  is a n  obvious requirement that, with 
all the preparation that has taken 
place both by the new works team in 
the supply of information, and by the 
Estate Management in its assimilation 
and other activities, the two should 
come together fo r  the purpose of  
consolidating this knowledge. 

Therefore 1 propose that one month 
before handover a formal training 
programme is established. These train- 
sessions will enable the two groups to 
clarify \,arious technical ambiguities 
which would have come to light during 
the earlier preparation stages. 

Training programme 
Figiir? 9 shows how a training pro- 
gramme could be arranged and issued 
in advance in order that personnel 
attending are prepared to obtain 
maximum benefit. 

Once a formal training session is 
established it is surprising how many 
people outside the works department 
want to join in. Too broad an  interest 

Summary 
T o  meet the fundamental purpose of 
serving the patient in a new hospital, 
I have suggested that attention be 
focused on setting u p  the new works 
department's establishment to meet 
the engineering needs of the hospital. 
Senior members of the department 
should be in post and located on the 
site, a t  some sensible period before 
handover - their function to prepare 
themselves by working to  a precise 
list o f  objectives leading to  self-suffi- 
ciency by the time handover occurs. 
Their success is dependent upon the 
documentation associated with the 
project being released through the 

 contract in advance of handover. T h e  
information should be well prepared, 
bearing in mind the short time avail- 
able for its assessment. Finally, the 
whole pre-handover preparation exer- 
cise should culminate with a formal 
training session at which the partici- 
pants are the principals of the new 
works team and the hospital works 
department. 

Training Programme 

DAY I DAY 2 DAY 3 DAY 4 
MONDAY TUESDAY THURSDAY FRIDAY WEDNESDAY 

DAY I 
(1) . (3) (8) (9) (12) 
General Electrical Piped Services. A i r  Sewage and 

Introduction Services a. Steam Conditioning Drainage 
Site Layout a. High b. Heating (10) 

Z Primarv Voltane  hota and Fume . . 
Services b. ~ e d i i m  Cold Water Cupboards 

a. Power Voltage 
b. Water c. Final 
c. Gas Distribution 
d. Sewage 

(2) (4) d. Industrial (I I) (13) 
Design Alarms and Gases Chilled Water Summary and 
Concepts Controls e. Medical Completion g a. Electrical (5) Gases 

0 b Piped Communi- f. Fire Services 
'services cations 

U c. Sewage and (6) 
Drainage Lifts 

d d. Air (7) 
Conditioning Hot and Cold 

Rooms 
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Figure 10. 
Training Responsibility 

N O N  ENGINEERING 
S T A f F  AND 

ADMIN1STRAIION 

SHIFT ENGINEERS 
F O R E M N  

CHARGEHANDS 
SUPERVISORS 

ANCILLARY STAFF 
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Economic Considerations in 

JAN THORP, IFHE Council member for Sweden 

An explosive expansion 
There is probably no branch of 
industry that has had such an explo- 
sive expansion as electronics. lndus- 
trial countries commit immense sums 
of money to research and development 
and this, among other things, will 
exert a tremendous selling pressure on 
consumers 

Caution - rapid development 
gives economic problems 
It is evident that rapid changes occur 
where electronics are involved - an 
electronic device can be impossible to 
make one year, trivial next year and 
dead the following year. This makes 
it necessary for the consumer to be 
cautious with his buying decisions and 
to look out for rapid changes in tech- .. 
nological development. 

End result - the benefit for 
the patient 
A basis for economic considerations 
in health care is the assessment of the 
functioning of the product but also 
the end result when using the product. 
This end result is first of all the 
benefit for the patient. From this 
paint of view considerations' on elec- . 
Ironic equipment cannot be handled 
differently to considerations on other 
technologies such as fluidics, 

equipment for general technical use: 
equipment interacting with the 
patient. 
The first category does not differ 

very much from the conditions within 
industry. The economic considerations 
in this case can be dealt with rather 
easily. But industrial economics are 
not sufficient when the patient - the 
consumer - is a part of the pro- 
duction process itself. 

Industrial influence 
Health care is strongly influenced by 
the rest of society. This is true also 
when it comes to the application of 
electronic equipment. In a society 
where electronics are widely used in 
industry, households, military defence, 
etc.. it is natural that electronics are 
widely used also in, for instance. 
hospitals. One common denominator 
in this case is electronic equipment 
as a rationalisation tool. And I would 
like to stress that point a bit funher,  
for rationalisation has a great deal to 
do with economics. 

Electronic equipment in industry 
has made it possible to automate the 
working processes to such an extent 
that we are speaking of a second 
industrial revolution - the first being 
the start of  the mechanical era. 

The corner stones of automation 
are control techniques and measuring 
techniques. Both of these techniques 
are widely used also in health services 
ev&rv,"here - . - . , . . . . - . - . 

hydraulics, pneumatics, etc. The industrlralisation of nroduction 

however, there is a tendency in 
industry seriously to question the 
principles of traditional production 
organisation. Efforts are made to 
create new forms of work organisation 
in highly automated factories. The 
principal aim is to involve the workers 
in the creative parts of the work and 
to give them more independence and 
responsibility. A radical approach is 
to state the desirable social effects, as  
well as the technical and economic 
requirements, and then to develop the 
technology and its application to meet 
also the demands from the social 
system. 

From what is now said it is evident 
that if we in health services consider 
making use of sophisticated electronic 
equipment on a large scale we have 
much to learn from industry regarding 
technology and application methods. 
A step in this direction is mirrored in 
the definition of the aim of rational- 
isation work in Swedish health care 
which, according to an agreement 
between employers and employees, is 
not only increased efficiency, the most 
common definition, but also work 
satisfaction, good working environ- 
ment and employment security. 

Rationalisation - 
increased efficiency - 
work satisfaction - good 
working environment - 
employment security 

Electronic eauioment 
has had an immense impact on human Health, Services should certainly try 
workine conditions. One imolication to make use of all these new ideas . . - 

in hospitals has been the separation of the intel- for the patient's benefit and to relieve 
lectual parts of the work from the the staff from heavy, risky and dirty 

Electronic equipment for health ser-: manual, reducing the worker to a sort work, and also to make the work 
vices can be divided into: of physiological machine. At present, meaningful and stimulating. 
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The meaning of efficiency and pro- 
ductivity in health care is not easy to 
define, especially if you want to 
express it in economic terms that are 
generally acceptable. A simple defi- 
nition is hard to achieve and a com- 
plicated one difficult to use. 

Economics 
High productivity does not always lead 
to increased efficiency. An automatic 
chemical analyser can produce a lot 
of analyses at a low cost. But its use- 
fulness may be small compared to the 
cost if only a few of the results are 
used in a meaningful diagnostic or  
therapeutic way. Thus the efficiency 
is low in spite of high productivity. 

The two main causes of economic 
problems are the following: First we 
have limited resources and secondly 
there is always alternative use of 
resources. There will always be ques- 
lions of  priority with such questions 
as: Which group of diseases should be 
dealt with in the first place? Safer 
monitoring equipment in the intensive 
care wards or  wheelchairs for the aged 
patients? How much equipment do 
you really need for your clinic -and 
which parts of your request can you 
do without? 

When a manufacturer considers 
buying a new machine he makes 
investment calculations based on well 
known theories and on practice. He 
evaluates expected productivity, and 
costs such as purchase price, depreci- 
ation, interest, personnel salaries, 

The reason for this recommendation 
is that when the patient enters the 
picture, intangible benefits must be 
considered and these are important in 
health care - very often most impor- 
tant. This includes for example com- 
fort, kindness, convenience, enjoy-' 
ment, etc. and also means relief from 
anxiety, depression, disablement and 
discomfort, just to mention a few. 
These intangibles have certain bear- 
ings not only on the patient and the 
staff but also on relatives and friends 
of the patient. 

As practical examples it could be 
mentioned that we at Spri have taken 
a look at  the new computerised axial 
tomographs - the head scanner and 
the total body scanner. 

Let us leave the theories and take 
a few practical examples: 

Example 1 - head scanner 
We start with the head scanner - the 
computerised tomograph. 

The practical and clinical experi- 
ences of the head scanner are well 
documented and the method is thought 
to result in direct economic savings. 
At Spri we have carried out a cost 
effectiveness study by comparing com- 
puterised tomography with the exist- 
ing techniques of pneumo-encephal- 
ography and cerebral angiography for 
different numbers of examinations. 
We think it might not be unrealistic 
to believe that computerised tomo- 
graphy can substitute for about 70% 
and 50% respectively of the other two 
methods mentioned. Typical for the 

. ,. 
head scanner is that the investment 
costs are rather high while staff costs 
are very low compared with other 
methods. Thus the savings that can 
be made largely depend on the num- 
ber of examinations. I would like to 
stress that the savings we have cal- 
culated for  Sweden are dependent on 
a co+rdination of the resources for 
computerised tomography within and 
between different medical areas. 

The figures shown are applicable to 
most of the relatively big Swedish 
hospitals. The upper line shows 
savings of 50,000 Kroner ( f l  Sterling 
= 8.5 SW Kr) when substituting for 
example 200 cerebral angiographies 
and 40 pneumoencephalographies. On 
both the positive side (savings) and 
the negative side (costs) you have to 
add the intangible benefits. 

Our report on this study also con- 
siders some very important qualitative 
aspects, which I .mentioned before, 
such as: 

the value of relief from pain, 
anxiety and fear; 
the value of reduced risks; 
the value of rapid information (for 
doctors' decisions, and for patients 
and relatives). 

Example 2 - total body 
scanner 
The second example chosen is the 
total body scanner which emerged a 
few years ago and has since then been 
developed very rapidly. The clinical 

installation costs as well as  costs of Figure I .  Savings/cosrs per ycar by introducing head scanners. 
operation, maintenance and of spare 
parts. 

When buying hospital equipment. 
investment decisions, in addition to 
what is said about the manufacturer's 
considerations. are also social and 
political. It is here that a social cost 

l benefit analysis can be relevant. 
The aim of this analysis is to find 

I out whether society as a whole gains 
greater welfare from a particular 

I choice rather than by abstaining from 
it or  from performing just this action 
rather than some other action. Cost 
benefit analysis thus considers all 
socially relevant outcomes and trans- 
forms them into monetary terms. The 
big problem is the calculation of  the 
social benefits. For the time being 
there seems to be no solution to this 
calculation problem. Instead cost- 
effectivenes. analyses are recom- 
mended which do not require that 
benefits are expressed in monetary 
terms. - 

S u b s t i t u t e d  
cerebml 
a n g i o g m p h i e s  



22  INTERNA TIONAL FEOERA TlON ISSUE No. 23 HOSPITAL ENGINEERING SEPTEMBER 1977 

efficiency o f  this neir technique i s  still 
to he pro\en. The study of such a new 
device will. o f  course. imply uncer- 
tainties in the clinical and technical 
application that make precise cost 
estimates very difficult. The acqui- 
sition cost must be spread over the 
years that the equipment is expected 
to he i n  use. The life o f  such costly 
new equipment i s  o f  special interest. 

For  !he time being we do not know 
very much either of the economical 
or o f  the technical l i fe length o f  
tornograph? scanners. But we can 
assume alternative depreciation times. 

I f  !\e assume 2,500 examinations 
per year (and eight hours' workins 
day) for a total hody scanner instal- 
lation; thr mean cost o f  on examin- 
ation will he about 900 K r  at a 
depreciation time o f  three years. 
700 K r  over f i \e  years and 350 over 
ten years. I f  we increase the working 
time per. day. the mean cost per 
examination will, o f  course. decrease 
further. 

We are dealing here a i t h  new 
medical procedures which require the 
use of particularly scarce and expen- 
sive resources. .Assessment o f  such 
diagno5tic procedures should he done 
not only in terms o f  henefits and risks 
hut also from cost effectiveness point 
o f  view. including how to allocate the 
r e m u m > .  tvith questions w c h  as "For 
which examinations should the whole 
hod? scanner he used? I n  which hos- 
pital??" 

Example 3 - computer ECG 
evaluation 
.The third example is computer ECG 
c\aluation. Economic cons~derations 
on the application o f  computer ECG 
c.valuation show that i t  is essential to 
get a picture o f  the total costs. The 
ECG reading affects only a f ract ion 
of the whole process o f  the ECG 
examination. The cob1 saving h! the 
computer, mainly hy reducins the 
doctor's evaluation time. is about 1040 
o f  the total cost and i s  roughly 
balanced by the increased equipment 
cost. The end result for the patient 
is unchanged. The doctor's working 
situation is somewhat better. The 
introduction o f  alphanumeric displays 
may imply stress factors i f  the staff 
has to work with the monitor con- 
tinuously for a long period o f  time. 
Looking at the whole ECG examin- 
ation process raised costs for patient 
electrodes. for instance, can he o f  a 
higher order than the gains o f  the 
computer evaluation. 

Example 4 - cardiac 
pacemakers 
There arc many medical electronic 
devices that perform well-defined 
tasks. I n  this case the market generally 
oRers several alternatives. One 
example o f  this is the cardiac pace- 
maker. I t  i s  considered to fulfil1 a 
well defined function and to offer 
hetter and cheaper alternatives than 
medication and conlinuous control 
visits to the hospital. 

The price o f  the pacemaker varies 
a lot and can he as much as - or eten 
more than - the cost of implantation 
o f  the pacemaker including the post- 
operntive care. 

One of the most important require- 
ments of pacemakers is reliahility. 
including guarantees for a given life 
length o f  the batteries, A high price 
for a cardiac pacemaker can he justi- 
fied because o f  high testing costs for 
obtaining this reliability. There is. 
however, a problem in predicting life 
length for new products such as pace- 
makers and batteries - good test 
method.; for accelerated aging are 
lacking. Thus. accurate and complete 
test results exist only for old. or exen 
obsolete. types o f  equipment. 

The only way to deal with this 
problem is to give the huyer the 
opportunity to estimate the statistical 
or theoretical data from the manu- 
facturer. He must also he ahle to 
evaluate the results o f  in \.itro tests 
and .clinical trials to e\.aluate the 
standard o f  manufacturing. One way 
to make this possible. and also to get 
lower prices through hulk ordering, 
i s  to hu). through a centralised system 
with e p e r t  medical and technical 
knowledge at disposal. 

Further staff costs 
.AI1 experience shows that i f  we want 
to introduce sophisticated technical 
devices i n  our hospitals we must pay 
also for new staff members to ensure 
that the new devices are properly used 
and maintained. Furthermore, we 
must pay for hasic technical education. 
continuous. training o f  and infor- 
mation to the staff regarding the 
handling and the risks involved i n  the 
new methods. 

Fig~rre 2 .  Sdling pressure 

The marketing cost o f  a product is 
often one o f  the biggest parts o f  its 
price. O f  course marketing implies 
mluable information for the consumer 
which will increase his chances o f  
making good decisions. I n  the end 
the consumer also has to pay for this 
information. I t  is big sums o f  money 
which we are dealing with here and 
i t  would he to the market's advantage 
i f  the health services were prepared to 
take the costs o f  being competent 
buyers. A general recommendation 
i n  this connection is to avoid special 
systems and solutions and instead to 
stick t o  installations. systems and 
components conforming to inter- 
national standard mainly given by I E C  
(International Electrotechnical Com- 
mission) and I S 0  (International 
Organisation for Standardisation). 

We often find different opinions 
among our experts when asking for 
ad\ice in evaluating costly equipment. 
One reason is that they have different 
sources o f  information. Another is 
that they are sometimes deeply 
i n \ o l ~ e d  i n  a special system. We must 
live with these difficulties, and t ry  t o  
separate opinions based on good 
information from opinions based on 
different loyalties and personal situ- 
ations. 

Priorities must be set 
Electronic equipment gives us very 
detailed information. Bu t  a fu l l  
understanding o f  the patient is in 
danger uhen technology is placed to 
the fore. Thus there are physicians 
who feel that modern equipment 
places obstacles to communication 
between them. the patient and the 
staff. But i t  is also common that 
doctors claim that al l  new technology 
should be acquired for the benefit o f  
their own particular patients. This is 
surely understandable and i t  is hard 
to argue against them by pointing out 

-that ttie equipment is costly and might 
benefit only a very small percentage 
of all the patients. B u t  priorities must 
be set and the doctors - together with 
other users. engineers, economists. 
etc. - must t ry  to obtain the best and 
most effect iw use of the available 
resources. 
I wil l  close by stressing the follow- 

ing points: 
The possibilities o f  
0 electronic equipment 

cost analyses 
The importance o f  
Ci setting priorities 
0 education and training 
0 maintenance. 



BB1 'LUXLINE' ~ i n e s - u ~  
essential services 

Thisquickly-installed systm 
isan important advance in neat economical 
hospital desgn. Harmonisingessential ward 
and intensive-care services, it permits 
welcome savings in both installation and 
maintenance costs. I t  also aids nursing 
efficiency, patient comfort and convenience, 
whilst pemittingarchitectsand mnsultants provide reading light, power sockets, lnur: 
to salve practical and aesthetic design call, phone/intercom, radioand T.V. facilities, i K 

Leaders in Lighting problems. Accurately extruded main trunking together with medical gases as required. i 
incorporating general, night and emergency Supplied fully wiredJimitingsite work to / BBI L,~I,~,~~, Road. Daneshlll weit. Baiwgr!oke, j 
lightingcan haveanodised aluminium or fixmgand connecting. Hanlprhlre. England RGZa OPH. 

I Tel: Baringrtoke(0256)61181. Telex:853201. stove enamel finish. Matching modular units A very neat line! L----------------------------------------, 

PORTASTOR security units 
for the storage of flammable materials 

Designed to meet regulations for all locations and 

safety. Can be supplied in any 
size to meet your requirements. 

Clip this advertisement to your 
' letterhead for full details. 

Portasllo Ltd.. Huntinaton, ~ o r k  vos OPR Telephone 0904 24872-6 Telex 57849 
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Medical Hazards. 
of Static Electricity 
Dr M 0 OLEKA, Department of Biomedical Engineering, College of Medicine of the 
University of Lagos, Surulere, Lagos, Nigeria 

Introduction 
Sometimes i t  is necessary to have 
doubts as to whether the death of a 
patient is purely as a result o f  the 
complaints or causes which brought 
h im  to a hospital, o r  due to other 
reasons. I t  is rather unfortunate and 
equally distressing to realise that cer- 
tain factors that have contributed 
immensely i n  saving lives for us pose 
at the same time a threat to life. 
Wi th  particular reference to the medi- 
cal field, where the use o f  electricity 
and electronic devices has assumed a 
noticeable role i n  certain curat ive 
procedures, this good friend o f  ours, 
electricity, could become an enemy i f  
not handled and watched with care. 

This paper discusses static electricity 
briefly, and covers some o f  its peculiar 
medical hazards. Some suggested pre- 
cautionary measures are given. 

Creation of static electricity 
Static electricity is the result o f  
mutual transfer of static charges 
between two materials, originally i n  
contact. when both are separated. 
Due to the inbalance o f  interatomic 
forces across the interface of the 
objects i n  contact, electrons tend to 
wander from substances o f  higher to 
lower dielectric constant through the 
sewral contacting points situated 
between the two objects i n  contact. 

I n  a case where the objects are 
insulators, and electrons h a w  migrated 
to one o f  them. i! acquires a negative 
electrification during any process of 
separating, since the wandering. elec- 
trons are firmly entrapped on the 
surface, while the surface o f  the other 
object acquires a positive electrifi- 
cation. The speed with which these 
surfaces are separated account for 
how many electrons are entrapped 
and, o f  course, in turn for the degree 
o f  electrification, since the electrifi- 
cation o f  substances is increased by 
rapid separation. 

Static charges can also accumulate 
on other conductive objects o r  even 
persons, where such objects or persons 

approach an already electrostatically 
charged body. Two  electrified surfaces 
i n  contact then act l ike a capacitor, 
the voltage between them increasing 
with distance o f  separation. Differ- 
ences i n  potential o f  magnitudes as 
high as a hundred thousand, volts 
between the separating surfaces can 
dex lop  as a result but fail, however, 
to assume infinite proportions because 
of charge conduction leakage and 
ionisation loss o f  charge. I f  one such 
electrified surface comes close enough 
to a grounded conductor i t  is possible 
for an electrostatic spark to occur 
through induction. 

Dangers of static 
accumulation 
With  particular attention to the hos- 
pital. the chief problem o f  static 
accumulation o f  electricity is the 
hazard o f  fire and explosion. A spot 
within the hospital where this k ind of 
danger is most l ikely is i n  the operat- 
ing theatre because of the highly 
inflammable anxsthetics normally i n  
use. 

The danger here is so 'emphasised 
because electrostatic sparks resulting 
f rom electricity discharged from one 
object to another through the atmos- 
phere can ignite the vapours of 
inflammable aniesthetics. pure oxygen 
mixtures and other gases. Moreover, 
the ease with which electrostatic dis- 
charge i n  general o r  electrostatic 
sparks o f  ignition intensity can be 
created, say in an operating theatre. 
gives cause for alarm.' 
The following ways are possible: 
I. by simply walking across a carpet 
on  a dry day: 
2,  by rapidly removing a sheet f rom 
an operating table; 
3. by handling a rubber tube or re- 
breathing bag: o r  
4. by an unintentional rubbing con- 
tact o f  the nurse's/doctor's overall o f  
silk o r  other synthetic material on  any 
conducting surface. 

In  a case where a spark is created. 
depending on its intensity, an explo- 

sion which can lead to a disastrous 
conflagration can be the sad result - 
worst o f  al l  i f  i n  an operation room, 
where a patient under the influence 
of anxsthetics cannot get up  to flee to 
safety. Moreover, the lives o f  doctors 
and other para-medical staff i n  the 
room o r  elsewhere could also be i n  
danger, since the fire can spread to 
other sections o f  the hospital premises. 

Where, for example and unfortun- 
ately, the conducting object which 
comes in contact with a doctor's elec- 
trostatically charged o\.erall is a 
cardiac catheter, the entire electro- 
static discharge could flow through 
the patient's heart with hazardous 
resulting effects. 

Considering the factors which deter- 
mine human response to electrical 
shock, which include the duration o f  
exposure and path o f  current through 
the body, so many things may happen. 
Respiration may temporarily be para- 
lysed although the heart beat may 
continue unti l  the oxygen in the blood 
runs out. Ventricular f ibr i l lat ion may 
follow later and the person concerned 
continues to gasp for breath for  about 
one minute. suffering irreversible brain 
damage, only to die three minutes 
later.z.3 i t  is also possible that a 
shock results i n  a simultaneous and 
abrupt stop o f  both respiration and 
blood circulation. 

Moreover, these non-therapeutic 
electrostatic discharges flowing 
through a cardiac-pacemaker - an 
instrument used to sustain heart func- 
tions i n  a severely ill patient, whose 
heart cannot function by itself o r  only 
partially so - can cause erratic func- 
tions of such a pacemaker o r  even 
block the circuit o f  a demand pace- 
maker, so that i t  fails to turn on  when 
the need arises. This is certainly not  
a situation to which a patient should 
be subjected. 

Quite apart from the hazards men- 
tioned already, our attention is now 
focused on another hazard of electro- 
static charges especially in intensive 
care units o f  a hospital - which is 
the problem of artefacts in ECG 
monitoring, although the possibility 
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of obtaining acceptable monitoring 
nowadays has been greatly improved 
upon. Normally, in order to obtain 
a clean ECG recording, the patient 
is expected to be still. and mownents  
in the room are not permitted. 

The situation is. however, different 
in practice, since movement is not 
easy to control under emergency con- 
ditions. This causes electrode reris- 
tance changes due to alterations in 
contact pressure, skin potential 
changes and variations in skin resis- 
tance.+. 5. 6 Such movements give rise 
to a high degree of artefacts for which 
the resulting electrostatic charges 

eliminator. This device effectively 
earths the patient to the electrostatic 
voltages and protects him at  the same 
time from electrical shock hazard. 
While it also limits the current from 
patient to ground, it simultaneously 
prevents voltage build-up on the 
patient from electrostatic  charge^.^ 
This recommendation (Figure 21, 
however, presupposes that the ECG 
amplifier being used has a safety 
transformer isolation from power line 
having no fault whatsoever in the 
system. This is very important because 
a transformer-isolated electrical supply 
system can be hazardous even when 

only one fault occurs in the system 
as in Figure 3.10 

Because of their susceptibility to 
easy electrostatic charging, the wear- 
ing of materials like silk, nylon and 
other synthetics as oxra l l s  or  uni- 
forms in operating theatres should be 
diycouraged, at  the least for fear of 
spark, explosion and fire. It  is also 
ad\,isable that cylinders of explosive 
and inflammable gases often required 
during operations should be placed 
quite remote from the operating table. 
And for easy and fast evacuation of 
an operating room in case of a panic 
resulting from one reason or  the other, 

count among other major interferences 
like electromagnetic  and muscle inter. Figure I .  Floor and parienr NOT grounded. 

ferences.'. 8 . 9  

Such interferences in monitoring 
equipments, like the ECG. are capable 
of obscuring results to such a degree 
that true diagnosis is impossible. For 
example. there could he a baseline 
shift in an ECG due t o a  movement. 
even to an extent that the shift 
exceeds the amplitude of  the K-wave." 
The resultant false diagnosis could be 
fatal either by not recognising a 
serious malfunction of the heart. or 
by wrong therapy. Obviously. for a 
patient in an intensive care unit and 
in a life threatening condition. any 
error in attention, no matter the 
source, could be catastrophic. 

Electrostatic 
Charge 

Some precautionary 
measures to  prevent 
electrostatic hazards 
If the floor of a ward room with ECG 
monitoring systems is not earthed and 
the patient is also completely isolated Figure 2. Shock eliminaror grounds parienr ro etecrrosraric charges. 
from ground (i.e. ungromded), arte- 
facts attributable to electrostatic 
charges resulting from mo\.ements in 
the room occur (Figure I ) .  Under 
arid conditions such charges can be 
of the order of kilo\.olts. These elec- 
trostatic charging tendencies could be 
reduced by any procedure which 
makes the room more humid. Also. 
remo!,ing wax by washing a,ith soap 
and water waxed linoleum on the 
floor, or  spraying a carpeted floor 
with anti-electrostatic spray, could 
help. 

If the hospital has a proper earthing 
system, grounding the patient through 
a common lead of the ECG amplifier 
would be a good solution to get rid of 
artefacts. But where there is no reli- 
able system. this procedure must be 
avoided for fear of other likely elec- 
trical hazards. Instead, it would be 
advisable to make use of a shock - 
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doors i n  operating theatres should be stages any fire, thereby preventing i t  References 
so constructed that they can be opened f rom spreading. T o  this effect the 
outwards end not inwards into the Class B fire extinguisher (according I. Bench. R. Electrostatic Explosion 
theatre. to the classification) adopted by Controb in Hospital Operating Rooms. Paper 56-72. A l E E  Winter 

Unfortunately, accidents can stil l National Fire Protection Association General Meeting, New York. 1956. 
occur after precautionary measures of the US would be recommended, 2. Kouwenhoven, W. B.; Hooker. D. R. 
have been taken. The thought, there- because of its ability t o  exclude o r  and Lorz, E. L. Electrical Shock 
fore, comes to mind about a means l im i t  oxygen and t o  interrupt the of Frequency. 

Engineering 55: 384-86. 1936. 
o f  combating any fire outbreak. Here. flame through a combustion inhibiting 3, wei,,berg, D, I, crounding for ~ 1 ~ ~ .  
the installation o f  portable fire effect.ll Water fails to extinguish fire triral Safety. Medical Electronics and 
extinguishers in the room recommends f rom inflammable liquids and gases, Biological Engineering 2: 435-7, 1964. 
itself in order to control at the early since i t  can even spread the fire. 4. Emergency Core Research Insrilure. 

Battery-Operated DeAbrillator/Moni- 
(or-Evaluation, Health Devices, Feb- 

Figure 3. Inadequacy of power line isolation where a single fault occurs in the ruary 1973. 88. 
5. Lirlmnn, D .  Thc Elcctrorardiogram. 

American Heart Association Publi- 
cation. Part Five, 6 (1973). 

6. Lawn: , B. Intensive Hcart Care. 
Scientthc American 219 (I). 3-11 
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Asbestos stripping service 
Recent government legislation on 
health and safety at work has under- 
lined the demand for an efficient 
asbestos stripping service under con- 
trolled conditions. The Dismantling 
Division o f  Thos. W. Ward has been 
involved in the removai o f  asbestos 
lagging and insulation f rom power 
stations, gasworks, chemical plants 
and other industries for many years; 
as pioneers i n  the industrial field they 
are well equipped to deal with the 
complex prohlems o f  municipal and 
public contracts. 

Factories and other industrial instal- 
lations can be cleared o f  people while 
the necessary lagging o r  stripping is 
carried out. Hospitals must continue 
to function: or, i f  the problem is not  
localised but widespread, the job must 
be completed i n  the shortest possible 
time. 

The number of contracts the com- 

pany has undertaken since a special 
section t o  deal with asbestos stripping 
was formed within the Division last 
year is steadily increasing. Ward 
believe this vindicates their view that 
a separate section to deal with the 
immediate and long-term problems of 
working with asbestos was needed and 
the g rowing  professional reputation 
they have won for  themselves as a 
result. 

The company places great emphasis 
on  training and work safety enforce- 
ment for  its employees working on 
asbestos contracts. The education of 
new employees i n  this field is handled 
through training lectures and practical 
demonstrations for  all management 
supervisors, foremen and chargehands, 
carried out at the company's training 
centre at Templeborough Works, 
Sheffield. 

Further information: Thos. W. 
Word Ltd.. A lb ion Works. Shefield 
S4 7UL.  Telephone: (0742) 26311. 
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Guide to Air ~ o n h o l  . . 

Most work operations i n  manufactur- 
ing o r  production can be classified as 
'Move'. 'Hold', 'Form' o r  'Process' 
functions. T o  demonstrate that these 
are the jobs air control can do best, 
Schrader Pneumatics have produccd 
a twenty-page booklet called 'Guide t o  
A i r  Control'. 

The easy-to-read and well-illustrated 
booklet demonstrates applications of 
pneumatics and looks a t  daily work 
flow patterns and plant operations. 

'Guide to A i r  Control' explains 
some ideas that have been useful and 
how to  select the r ight a i r  controls 
for  the required job. Using the Move, 
Hold. Fo rm  o r  Process functions as 
the theme, the booklet illustrates 
twenty air cylinder applications, giving 
the benefits, pneumatic equipment 
requirement and cost. A further 27 
sketches demonstrate pneumatically 
controlled levers and toggles. 

Copies from: P. I .  Lane, Schroder 
Pneumorics. Walkmil l  Lone, Bridg- 
town. Cannock. Sroffs. W S l l  3LR. 
Telephone: Cannock 2644. 
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New ICU a t  East Birmingham 
A sophisticated monitoring system for 
East Birmingham Hospital has been 
produced by American Optical Co. 
Ltd. The installation is valued at 
f30,000 and was specially designed to 
meet a specification drawn up  by the 
hospital authorities. The ten units are 
directly linked t o  a fully automatic 
central console fitted with trend 
recording equipment and alarm 
systems. 

A t  the central station up  to eight 
parameters o f  vital signs per patient 
are pro\,ided using bar graph and 
trend line systems. These are: systolic, 
diastolic, venous pressure. respiration. 
heart rate. urine output, PO2 and 
temperature. A n  l l+ inch graph pre- 
senting har graph and trend line 
information o f  the vital signs can be 
recorded i n  either four-hour o r  

from sonatic tremor and artefact 
triggering o f  alarms. 

The bedside monitors are comprised 
o f  a two-channel memory display 
system giving I ?  seconds cascaded 
memory for ECG or, alternatively, 
six seconds for ECG and six seconds 
for blood pressure. Also at the bed- 
side are modular hlood pressure and 
temperature modules. The blood 
pressure module measures 71- X 3 ins 
and displays digitally systolic, diastolic 
and mean hlood pressures: systolic 
and diastolic being either sequentially 
displayed or individually selected. 

These units are calibrated to trans- 
ducers electronically so that there is 
no  need for lengthy recalibration pro- 
cedures. 

The system, one of the most 
sophisticated to he installed in the 
country includes a Lown Cardioverter 
i n  non-synchronised and also syn- 

24-hour modes. Remote alarm is Ccnrrol consolr of rhe sysrrm. chronised versions. 
operated when adjustahle hand set Further information f rom: Eddie 
limits are exceeded. When the alarm central console for subsequent study Beakhouse. Amrricon Oprical Co.  
system is triggered. 'hard copy' graphs purposes. The heart rate system is Lld.. 820 Yeori!  Rood. Slough. Berkr. 
are produced automatically at the fully computed and therefore free Trlephonc: Slorrgh (0735) 31351. 

Electric 'POWERPAK generates constant v 
pressure steam when and where you L 
want it - reliably - inexpensively 
Eleven models: outputs 34 to 621 lbs/hr r 

\'uu Send for the facts and figures today 
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Classified Advertisements 
APPOINTMENTS AND SITUATIONS VACANT 

Hospital Engineer 
Warley Hosp i t a l  

As a member of the District Works Team. the 
person appointed will be responsible for the 
effective operation and maintenance of all engin- 
eering services at the Hospital. 

Specific duties will include maintenance planning 
and budgeting, supervision of direct and contracl 
staff. contingency planning and liaison with 
District Works Staff. This is an important appoint- 
ment. Professional and Technical Staff 'B'. and 
candidates must therefore be suitably qualified. 
Starting salary in a range from C4.400 per 
annum. 

For a job description and application form, please 
apply to The Personnel Department, Warley 
Hospital, Brentwood. Essex. 

H A V E R I N G  HEALTH DISTRICT 

HAVERING 
M W r n  
D O ~ O ~  ... way ahead , , 

Manchester Arsa Health Authority (Teaching1 

SOUTH DISTRICT T E A C H I N G  

District Engineer 
Scale P449 f6.904-E8.215 

Due to the retirement of the present holder, applications 
are invited for the above vacancy. 
The Teaching District of South Manchester cornprises 
12 clinics and four hospitals, including two major 
District General Hospitals and an internationally famous 
centre for the treatment of cancer. 
This post has a varied and interesting range of duties 
and offers attractive career experience within the NHS. 
Minimum qualifications are as set out in PT0 2561- 
2564 essentially consisting of a Higher National Cer- 
tificate in Mechanical/ElectricaI/Engineering with 
appropriate endorsements. or'Cily and Guilds in Mech- 
anical/Electrical Certificate No. 293 or 255 -or 57 or  
281 together with suitable endorsements. 
Transitional arrangements in respect of qualifications 
apply as PTB 2590.2. 

Applicstion form and job description obtainable from: 
Mr. A. E. Wilding. District Personnel Oflicer. Man- 
chester Area Health Authority (Teaching). Withington 
Hospital, Nell Lane, Manchester M20 8LR. 

Further information available from: Mr. R. D. Wilson. 
District Works Oflicer. Tel. 061-445 8111. Ext. 2102. 
Closing date: September 30, 1977. 

HOTEL 
CHARGE ENGINEER 

London £3,978 p.a. 

We need an experienced Charge Engineer 
(m/ f )  to supervise a small team of staff 
maintaining the plant and machinery of this 
32-storey luxury Hotel. Previous experience in 
Hotels or Hospitals would be an advantage. 

You would work a 42-hour week on a shift 
rota. Benefits include free meals and a con- 
tributory pension. Some assistance will be 
given to find accommodation if necessary. 

Please apply to: 
Mr. M. Wills. 
THE LONDON HILTON. 
Park Lane, 
London W l A  ZHH 
Telephone: 01-629 4644 
(reverse charges) 

Croydon Area Health Authorily 
Area Engineering Services 

Assistant Engineer - 
(TWO P O ~ J )  - 10, dYtleS on an 
~ r e a  basls: one bared a t  War- 
lingham Park Harpilal. Warling- 
ham. Surrey, and one bared at 
Croydon General Hospital. 
London Road.  Croydon. 
AOPIIC~II~P (male or remale) 
should po6sefr ONC in Engin- 
eerina or an eauivalent ouaiili- 
cation. 
Salary scale: C3.063 p.a. rising 
10 c3.507 p.a. Suitably qualified 

'and experienced csndldater 
may commence at C3.285 p.a. 
 ond don weighting of c354 p.a. 
and Supplementary Ailpwance 
0,  c291 p . a .  i s  also psld plus 
5% Supplement-minimum C130 

;p.a., m s r i m ~ m  C208 p,= Thls 
post offers excellent lratmng for 
Engineers wishing to make a 
camer in the Horpital Service. 
~ppt ica t ions  slaling age, quali- 
I i ca t i on~  / appronlisoshlps, fu l l  
delail. of p re~ ious  exPeIIenCC. 
t o g d ~ e r  wilh name. and 
addresscl o l  two ra1ere.l (cur- 
ranl/prsrious employers pre- 
ferred), who will be sonlasted 
It csiisd lar interview. to Arsa 
P.,'onncl 0mc.r. Gsn.r.i H0.- 
p i i  London Road. Croydon 
CR9 2RH, quoting re!. AWO I S .  
C i o ~ i n g  date for appiicationa is 
September 19. 1977. 

NORTH WEST THAMES 
REGIONAL HEALTH 

AUTHORITY I 
PRINCIPAL 
ASSISTANT 
ENGINEER 

salary scale: cs.571-~6.~31 
plus C354 per annum London 
Weighling plus Supplement of 
C105 per annum payable at 
mlnimYm. stage i I  SUopiement 
01 c208 per annum is payable 
in addifion. 
The rvceerslv l  applicant wil l be 
rerponribie lor the manape. 
men, 01 B team of mechanical 
or eleclricsl engineers engaged 
on the planning and develop. 
men, 01 new hospital pp i ec l r  
in all stager from deslpn to 
commiarionmg 
A broad appre~ la t#on 01 mech- 
anicai or electrical engineermg 
serv,cer is required and know- 
ledge 01 deveiopmenlr i n  h00- 
pifal engineering services and 
design is desirable. 
A D P I ~ C B ~ ~ S  must be corporate 
members 01 the inr l i lu l ion of 
Mechanical andfar inrfifulion 
01 E I @ ~ ~ r i c a i  Engineers. 

FOI an application lorm pieas. 
Ie i~phone:  01-262 8011. Exten- 
.ion 2 6  or writ. to the 
Regional Personnel 0ms.r. 
Norlh We.! Thames Regional 
Health Authority. 40 Easlbourne 
T .l,. S.. London W2 30R. 
quoting r.1er.n~-e number 170. 
Closing date S.plernb.r 20. 
1977. 
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CLASSIFIED ADVERTISEMENTS 
-continued from orevious D a g e  

APPOINTMENTS AND SITUATIONS VACANT 

South West Thames Regional Health Authority 

Engineering Technical Assistant I 
For the Works Department of the Croydon Area Health 
Authority which provides engineering services to hos- 
pitals and other Health Service premises. The work 
will be primarily mechanical, but a knowledge of eiec- 
trical services, and the ability to work, under guidance; 
in this field is necessary. The duties are varied and 
include: the production of estimates and drawings: site 
surveys: supervision of contractors employed to carry 
out minor works: assisting in the training of appren: 
tices: and representing the Area Works Officer/Engineer 
at meetings within the Area Health Authority. 
The person appointed will preferably be qualified to 
HNC level and have at least 10  years' experience in 
the fields mentioned. 
Location - Queen's Hospital. Croydon. 
TOTAL REMUNERATION - £4.594-f5.350 per annum. 

Application form and job description from: Personnel 
Officer (S2). 40 Eastbourne Terrace. London W 2  30R. 
Completed applications to  be returned not later than 
September 23. 

I Only card holders are able to gain admission. 
Each person is provided with a programmed card 
and only this will operate the entry and exit 
barriers. 

No attendants are requbed and the system works 
around the clock and in all weathers. I 

To place an advertisement 
in the next issue of 

HOSPITAL ENGINEERING 
appearing on 

OCTOBER 7, 1977, 
nlease contact: 
Sus Cartwright, 
EARLSPORT 
PUBLICATIONS, 
17 St. Swithin's Lane, 
London EC4 
Telephone: 01-248 0148 
by September 27  latest 

Closing dates 
Recruitment advertisers 
are requested to set clos- 
ing dates no earlier than 
three weeks after publi- 
cation date of the Journal. 

Monthly publications do 
not receive preferential 
treatment by the Post 
Office and circulation lists 
in hospitals also delay 
receipt of the Journal by 
many potential applicants. 

Anala-Swedish 
~ l e i t r i c  Welding 
Co. Ltd. 

Apt Controls Ltd 

B81 Lighting Ltd 

British Steam' 
Specialities Ltd. 

Geo. Cohen 
Machinery Ltd. 

Drayton Castle Lt 

Medisco 
Equipment Ltd. 

National 

Index to 
Advertisers 

19 

iii 

23 

iii 

d. ii 

Coal Board 14.15 

Polymark Ltd. 6 

Shepherd 
Building Group 23 

STEAM PACKAGED 

Short and long term 
hire available 
throughout the 
United Kingdom. 
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