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IFHE Council 1976-78 
The International Council for the 1974 76 period held 
its final meeting at the Exhibition Centre at Porte de 
Versailles, paris, on l lth January 1976. The meeting 
was attended by sixtecn re~rescnratives from the follow- 
ing thirteen countries: the UK, Italy, France, Greece. 
Portugal, Holland, USA, New Zealand. Sweden. 
Barbados, South Africa, Spain, Iran. 

Mr. Zissimos Trartranos of Greece, President for the 
period 197676, opened the meeting from the chair. 

The President, Vice-President, General Secretary and 
Treasurer were elected to  serve for the 197678 period. 
They are as follows: 

President-M. Jacqucs Ponthieux-France 
Vice-President-Mr. Eduardo Caetano-Portugal 
General Secretary-Mr. Bruno Massara-Italy 
Treasurcr-Mr. Enrico Milone-Italy. 

It was agreed that the 5th International Congress of 
Hospital Engineering shall be held in Portugal in 
mid-1978. 

The Treasurer was congratulated by Council for 
controlling the finances of the Federation during a time 
of infiation and for showing a balance of 627 l h4 lire 
corresponding to about 909 dollars, 4046 French francs 
or f450. 

As Nigeria and South Africa have now formed 
national organisations, known as the Nigerian Associa- 
tion of Hospital Engineering and the South African 
Federation of Hosoital Ensineerins, rcs~ectively, these . . 
two countries were transferred from associateship to 
rncrnbership. Mr. Faluyi and Mr. Clinkscales therefore 
cease to be associates and they were thanked for their 
service to the l F H E  and congratulated for their part in 
forming national associations. 

Ghana has also formed a national institute and was 
elected a member. This therefore brings thc membership 
of IFHE to 12 members and I 1  associates as follows: 
Mcmhcw: UK, Italy, France, Greece, Portugal, 
Holland, USA, New Zealand, Australia, Nigeria, South 
Africa, Ghana. 

Assucirrre.~: Sweden, Hungary, Switrerland, Israel. 
Syria, Vcncrucla, India, Barbados, Spain, Brazil, Iran. 
It was reported that Belgium have a national institute 
and that lndia has recently formed one. I t  was hoped 
that both these countrics would be making an applica- 
tion to join the international federation. 

General meeting 

Council members were again urgcd to help to make 
the international issues of Ho.spirrr1 E,r~~inrrri,~g truly 
international bv sending contributions from their own - 
countries. They were asked particularly to send news- 
letters describing events which have taken  lace which 
would be of interest to  fellow hospital engineers in 
other parts of the world. 

The next meeting will be held in Teheran, where it is 
hoped to discuss a paper which will look into methods 
by which communications can be shortened and made 
more effective in a federation which involves 23 nations 
all over the globe. 

The general meeting of the IFHE was held following 
the council meeting. The meeting was open to all 
members of the national institutes and associations 
forming the Federation. 

The members accepted all thc propositions put by 
council and a d o ~ t e d  the accounts. They heard a speech 
by the outgoing President, Mr. Zissimos Tzartzanos, 
and one by the new President, M. Jacques Ponthieux, 
who promised to d o  all he could to see that the Federa- 
tion continued to build on the strength it had gained 
since it was formed by six countries in Rome in 1970. 
Mr. Eduardo Caetano promised that he would d o  
everything possible to organise a highly successful 
international congress in Portugal in 1978. 

A vote of thanks was vronosed by Mr. Ponthieux for . . 
the work done by Mr. Tzartranos, Sgr. Massara and 
Sgr. Milone during the last two year?. 
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From the President of the IFHE 
On my election as President o f  the International 
Federation o f  Hospital Engineering at the commence- 
ment of the 1Vth Congress, held in Paris from the 11th 
to the 16th January 1976 as a part o f  the V l th  Assizes 
of the Public Hospital Service, organized by the 
Hospital Federation o f  France, 1 very sincerely thank 
all those who have elected me l o  exercise this function. 

I consider i t  a great honour, and am fully aware o f  
the responsibilities developing upon the holder o f  this 
office. 

Dur ing the next two years I will make every effort to 
lead our Federation along the path traced out for me 
by my  predecessors and friends, Messrs. Amato (Italy), 
Rooley (Great Britain) and Tzartzanos (Greece) by 
publishing and gaining consideration throughout the 
world for the ideas of the I F H E  and the work o f  
its members. 

I t  will not be contested that the work o f  this IV th  
Congress has been followed closely by the Hospital 
Engineers, certainly with great circumspection, but 
also with much assiduity, sense o f  responsibility and 
efficiency. 

So Paris, after Kome. London and Athens, has been 
for one week the inlernalional capital o f  the Hospital 
Engineer. 
I thank all those who contributed to the success of 

this Congress. 

Elu President de la Federation Internationale 
d'Engineering Hospitalier B l'issue du  lVemc Congrl-s 
qui s'est tenu a Paris du  11 au 16 Janvier 1976 dans 
le cadre des Vll-mes Assises de I'Hospitalisation 
Publique organides par la  Federation Hospitaliere 
de France, je remercie trl-s sincl-rement tous ceux qui 
m'ont elu a cette fonction. 

J'en mesure I'honneur et I'ampleur des responsahili- 
16s qui m'incombent. 

Je m'efforcerai durant ces deux annees de conduire 
notre Federation sur la voie que m'ont tracee mes 
prPdecesseurs et amis. Mrs. Amato (Italic). Rooley 
(Grand-Bretagne) et Trartzanos (Grke) ,  cn faisant 
connaitre et rayonner a travers le Monde la pensee de 
I ' IFHE et les travaux de ses membres. 

Sans conteste les travaun de ce IVl-me Congres furenl 
suivis par les lngenieurs Hospitaliers cerles avec une 
grande discretion, mais avec beaucoup d'assiduite, de 
serieux et d'efficacite. 

Ainsi Paris. apres Rome, Londres et Athenes, rut 
pendant une semain la capitale internationale dc 
['Engineering Hospitalicr. 

Je remercie tous les artisans de cette riussite. 

JACQUES PONTHIEUX 

Following the I F H E  meeting, the 4th Congress o f  
Hospital Engineering was held at Porte de Versailles, 
Paris from 12-16 January, together with the 6th 
National Conference o r  French Public Hospitals and 
exhibition of hospital equipment. 

The hall was one o f  the several large buildings on the 
exhibition complex at Porte de Versailles and i t  housed 
both a very large and well laid-out exhibition and the 
congress hall, equipped with an impressvie dais with 
the now familiar blue and white banner behind. 
Simultaneous translation was provided in French and 
English only. 

As this was a combined conference i t  is perhaps not 
surprising that there were over 1500 delegates and. 
whilst the maioritv o f  these were from France. about 
240 came from 2 f  other countries from New Zealand 
to the USA. I ta ly  was represented by 121 delegates and 
i t  was a disappointment to them that simultaneous 
translation in Italian was not provided. 

The programme began with an official opening by 
Mme. Veil, the Health Minisler, who stressed the need 
to improve health care in France and outlined some o f  
the developments which were being considered. 

The papers given throughout the week dealt with a 
review o f  the French hospital service, management 
organisation, industrialised buildings. relationships 
between the medical and engineering professions, 
equipment maintenance, training and the role o f  
industry i n  the development o f  hospital equipment. 
A l l  the papers were published in the form o f  reports 
prepared by multidisciplinary working parties and they 
were presented to the Congress by rapporteurs drawn 
from each of the working parties. A t  the end o f  the 
presentation, the subject was open for discussion from 

delegates. A l l  the sessions were well attended and there 
was no  difficulty i n  getting contributions from the tloor. 

A reception was given on the Monday evening at 
Claridges and a dinner and dance was held on the 
Thursday at the Pavillon d'Armenonville i n  Bois de 
Boulogne. Both these occasions were highly successful 
and enjoyed by the delegates. 

New members 

The International Federation is developing rapidly: 
from the original six founder inembers o f  June 1970; 
The I F H E  now comprises twelve national associations 
and ten associates from countries which do not have 
recognised national associations. 

The followinz countries have now been admitted a\ - 
ful l  members o f  the International Federation of 
Hosuital Engineerine bv resolution o f  the Council at its - . . 
meeting i n  Paris on l l t h  January: Australia. Nem 
Zealand, Nigeria. Ghana, South Africa. 

Application for membership has been received from 
Belgium, via the Association Nationale des Technicicns 
Hospitaliers, and i s  currently beins considered by 
Council. 
Repre.cct!rofirc.~ of Nul i~l t?d A . w ~ i o l i o ~ %  i,, flre C o ~ ~ i l :  

Members 

U K  
1,utiture ofHu.spifrrl E,r,yi,r~i-in,y 
Kenneth W. Ashton K.I. Murvay 
3 Fernwood Road 33 Ashlcy Drive 
Sutton Coldfield Walton-on-Thames 
Warks. Surrey. 
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Institute 
news 

Welsh B r a n c h  
Mr .  1. Smith, chief quantity surveyor, 
Welsh Ofice, delivercd a talk cntitled 
'The rAle o f  the quantity surveyor' to 
the branch at its meeting on  the 13111 
Decembcr. Thc presentation was in- 
Ibrmal and, at Mr Smith's request, 
more in the nature o f  a discussion. 

Hc  described the procedure by which 
the architect and the engineer collate 
the requirements o f  medical and non- 
mcdical staff in thc design o f  a ncw 
lhospital: starting i l  medical and 
dcpartmcntal briefs, rcquircd arcas, 
source o f  money. selection o f  sitc. tvnc . . 
o f  building. phasing o f  work etc. 

Frocn these considerations. a dc\clop- 
n m t  control plan evolves which enahlcs 
a quantity surveyor to produce a design 
cost. subdivided into structure. sub- 
structure and engineering costs and 
usually based on known cost, o f  himilar 
huildings. When n o  such compariwn i s  

possible, the cost is obtained by costing 
out, i n  detail, the whole o f  the proposed 
works. As so often happens, njhcn the 
calculated cos1 falls outside available 
finances, cost reduction exercises have 
to be undertaken. Cost planning must 
be effectively carried out. Mr. Smith 
then dealt with the preparation of hills 
o f  quantily and contract procedure. 
tenders and connnissioning. 

A period of discussion thcn followed 
during which many interesting points 
were raised by members, i t  becoming 
apparent that the subject was one o f  
great interest and available lime for 
discussion too short. 

West of Scotland B r a n c h  
O n  thc 26th Fehruay. m the officer o f  
the Grrdter Gla\aou Health Board. 
M r .  F. E. Waspc, engineering managcr 
o f  thc Electrical Comrmnents Division 
o f  Siemens ( U K )  Ltd.. gave a ralk on 
the subject o f  clcctrical safety equipment 
with spccial emphasis on earth-leakage 
protection. The talk was exceptionally 
well supported by visual aids in thc form 
o f  35 mm slidcs, mcrhead projector and 
numerous display boards for the demon- 
stration o f  the operating characteristics 

Book 
news 

F i r e s a f e t y  training in h e a l t h  care 
i n s t i t u t i o n s  1975 
1-he American Hospital Association, 51 pp. 

Yet another well produced and illustrated publication 
from thc American Hospital Association: although 
this time sort backed and pockct sized. Clearly aimed 
to promote and maintain fire safety i n  health-care 
institutions, the focus o f  the manual i s  on training O S  
hospital personnel. 

One i s  impressed with the clarification and simplicity 
of the American approach and ability to instruct and 
communicate to personnel a technique so well adopted 
for many years with their military forces. 

On p. 1, detailed in large print, one reads 'Appoint a 
fire n~arshal'. The first duty o f  the safety committee 
is to appoint a firc marshal. How often in the U K  
would we find the reberse attitude from board or 
connnittee. Would we be l jced with a decision such as 
'How can \\;c prcvent appointing a fire marshal?'. 

The manual is not, huwcvcr. without fault. Various 
tasks illustrated in regard to evacuating ~a t ien ts  from . . 
onc firc area to another. and removing a patient froni 
a bed fire by means o f  the servicc of a single nurse nceds 
the closest study. A very strong nursc would be the 
first priority. 

of thc components and the fault 
conditions which can cxist in electrical 
installations. 

M r .  Waspc began his talk by examin- 
ing the procesh o f  electric shock in the 
human body, the incidence ofdeath from 
electric shock, and thc conditions lead- 
ing to electric shock in the standard 
electrical wiring installation. He then 
displayed a graphical illustration of the 
relationship o f  current Row and shock 
duration and explained the reasons 
behind the general acceptance o f  30 m A  
maximum as the standard for carth- 
leakagc tripping in normal installations. 

The principles. chal-actcristics and 
construction o f  holh voltagc- and 
current-opcratcd earth-leakage breaker. 
were described and the additional fire 
protection advantages wcrc illustrated. 
M r .  W a ~ p c  concluded his talk h) 
stressing theneed toconsider discrimina- 
tion hctween subcircuits whcn ilxtall inp 
protective equipment. 

After a short break for coffce. durins 
which the members lhad thc opportunity 
o f  opcratlng thc various displays, the 
branch chairmen, Mr.  Gray, invited 
M r .  D. C.  Nicolmn tc propose a bole o f  
thanks to M r .  Waspe on the cxccllcnt 
paper \rhich lie lhad prcscnted. 

Finally, one questions whether Appendix A. p. 37 
to 44, i s  too extensive. These various detailed inspection 
duties i f  undertaken correctly and at rcgular intervals 
throuphout an area health authority would require 
full-time staff provision. 

Unfortunately. I failed to find the price o f  the manual 
stated anywhere. Notwithstanding. this ,manual will . 
surely appear on various book shelvcs in oul- hospital? 

Commissioning h o s p i t a l  b u i l d i n g s  
by G .  M i l l a r d  

K i n g  Edward's Hospital Fund Ibr London. 1975. 
pp. 143. £4.50. 

l found the book well presented. with an abundance o f  
charts, illustrations and check list5 to ponder over. and 
discuss. 

Thc hook cover, the whole conccpt of commissioning 
hospital buildings. from cunccption through design and . . 
onto construction, handover and commissioning for 
the user. I t  is aimed at giving an overall picture o f  
commissioning, with practical guidancc aimed at the 
managers and not any one particular profession 

The book does touch on such [management techniqucs 
as critical-path analysis. linear balance and cascade 
charts: but, for works officers, furthcl- reading is 
essential to fully understand thcsc techniqucs if en- 
countered for the first time. 

I n  conclusion. I found ihe book easy to rcad and full 
of essential information fol- any officer employed i n  thc 
works denartrnent. 
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p h o t o  Ninewells Hospital &Medical School 

Introduction 
A modern hospital is comparable with a small town in 
its complexity and requires the application of most of 
the known lighting techniques. 

These applications range through simple domestic 
lighting of staff living accommodation, balancing and 
focusing of lighting required for exacting visual tasks 
carried out in operating theatres, and to the exterior 
lighting of access roads and car parks. 

One of the most important factors is the need to 
considcr the whole appearance of the interior of the 
hospital or health-care building. This means that 
lighting design should be considered at the planning 
stage of any new projecl, and both the type of light 
sources used and the surfaces on which the light . 
impinges should be co-ordinated. The choice of surface 
reflectances should also ensure that backgrounds d o  not 
contlict with the task or contrast too harshly with the 
light source, whether it be daylight or artificial light. 

~ u r i n g  the day, the major lighting componint in 

by ALAN COCKRAM 

rnost arcas of a hospital will bc natural light. The win- 
dows thus assume a dual role of transmitting daylight 
and providing patients and staff with the view of the 
exterior environment. Advantage should therefore be 
taken wherever possible of the varying appearance and 
direction of natural lighting. This particularly applies 
to low-rise deep-plan buildings, where consideration 
can be given to  additional natural lighting from roof 
lights or clerestory windows. 

Public areas 
In public arcds quality can take precedence over quan- 
tity of light, although all areas rcquirc adequate light- 
ing. This provides a chance for design contrasts and 
variation of intensities and sources for artificial lighting 
to  be used. Effective variation can be achieved bv 
conventional lighting techniques, an example of which 
is the use of shielded fluorescent lamns for curtain and 
wall washing, while compact light sources olfer greater 
flexibility for lighting pictures, displays and route 
signs. The overall ellect of the artificial lighting in these 
areas should be onc of contributing to  creating a 
reassuring atmosphere. The initial impressions gained 
by prospective patients may possibly influence the rest 
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oftheir  stay in hospital. The lighting of reception area\ 
should highlight the desk against the other features 
such as  waiting areas which in turn should be adequately 
lit by the gencral lighting (150 lux). In these cases 
tungsten light sources attached to suitable light track 
provide a llexible system. 

Fig. 1 A nurses' station 

A recommended level of 300 lux at the desk should be 
adequate for clcrical work to be carried our. Staircases 
in public arcas need careful attention. where all trcads 
should be clearly defined by the lighting. and the 
Iuminaires empluycd should hare  low brightness 
characteristics. In uasseneer and bcd uassenrer lifts - . 
the lighting can be either direct or indirect 1i.e. rellected 
lieht from a suitable hurface) and the luminaircs should . 
have low brightness. At lcast one luminaire or  an 
additional lamp in a multilamp luminaire in each car 
should he supplied from a standby bartcry po%er source 
in the event o i  mains failure. 

The lighting of changing rooms. cubicles and lava- 
tories should promote hygiene and clcanliness and 
should not give rise to corners in shadow which might 
harbour dirt and germs. Sho~rers  and rooms with 
bathing facilities require care in selecting and placing 
of the luminaircs; in changing areas the luminaircs 
should bc sited between clothes racks and pcrsonal 
Iockcr units to provide adequatc lighting for locker 
interiors. 

O p e r a t i n g - t h e a t r e  d e p a r t m e n t s  
The chief visual requirements in a theatre are the 
detailed examination of skin and various tissues exposed 

during surgery and the correct manipulation of instru- 
liienls during an oocration. The luminaires for the - 
gcncral lighting in a theatre should provide a recom- 
mended illuminance of 400 lux evenly distributed over 
most of its area. This illuminance is adequatc for 
ancillary tasks to be performed by the theatre stall.. 
Wherever possible the luminaires should be fully 
recessed into the ceiling. The walls and ceiling finishes 
should not show reflections of luminaires, especially 
where these may occur and coincide with the standing 
eyc heights of theatre stalT. 

A ceiling reflectance of O X  will assist in controlling 
the luminancc (brightness) contrast ratio between the 
ceiling and the diffusing enclosures of the general 
lighting luminaires. The wall reflectances should be 
between 0 .4  and 0.8.  A light toned floor of 0 .35 
rellectance is necessary to achieve an adequate reflected 
light component t o  compensate for the controlled 
lateral spread of light from the general lighting lumi- 
naires. 

The control of the general lighting can be either 
singly or in diagonal pairs, according to the individual 
requirements for specific types of operations. Facilities 
for varying the intensitv of the light may also be reauir- 
ed. bu; t h e  possible inherent ci&tricai interfcrcncc to 
sensitive recordine e a u i ~ m e n t  should be taken into . . .  
account when the methods of dimming are chosen and 
installed. 

The illuminances at the site of the operation can 
he hetween 10 000 and 50000 lux: higher values will 
seldom be required but lower values can be an  advan- 
tagc for some kinds of surgery. For maximum visual 
acuity when the surgical cavity is illuminated to levels 
within the range quoted, the immediate cavity sur- 
rounds, which are usually formed by drapes, should 
ihave a luminance of about three times greater than thc 
background luminancc. 

However the colour appearance of skin and tissue\ 
is o i  great importance throughout tlie thcatrc complex 
and is dependent upon the special qualities of both 
general lighting sources and room surface finishes and 
therefore the specification of light sources is very strict 
and only lamps on tlie approved list issued by the 
Department of Health &Social Security should be used 
in theseareas. The colours used in the theatre should not 
distort the elfecl of colour-corrected light sources; 
lighl yellow/green or  pale grey are suitable colours but 
blucs and yellows should be avoided. The control of 
glare from luminaires and specular reflections from 
theatre suriaccs is a difficult problem and a study is 
being carried out to try to achieve a satisfactory 
specification commensurate with present mcthods of 
lighting. 

The choice of the operaling-table luminaire should 
be governed by a number of considerations, the chicf of 
which are: 

there should be sulfcient clearance for the mounting 
of the specified luminaire, including any satellite 
lamps, in relation to the operating table 
the positioning of the operating luminaire should be 
co-ordinated with other fixed equipment to ensure 
satisfactory functioning in relation to each other 
quick positive lamp replacemcnt should be possible 
the luminaires should be of robust and easily clean- 
able construction 
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0 structural itrengthming may have to be providcd 
for the turning moment of the luminaires. 

The head of the luminaire should he fully adjustable 
both horizontally and vertically and should rotate 
through 360 without stops and not collide with the 
theatre ualls. The cupola should remain in any required 
position without further adjustment. T o  achiebe 
rhadow-free illumination at the operating cavity, a 
multilamp cupola or single-source cupola with suitable 
optical controls should be used. The more usual type 
of luminaires use tungsten filament lamps o r  tungsten 

of equipment, which could include fixed X-ray units. 
track-mounted X-ray units. fixed operating-tablc 
luminaircs, track-mounted operating-table luminaires. 
air-conditioning supply vents, medical-gas pendants 
and electrical-supply outlets, cciling-mounted operating 
microscopes, and closed-circuit television. All these 
items can affect the light distribution from luminaires 
and i t  cannot be stressed too strongly that co-ordination 
of all planned services should take place at the planning 
htage. A line diagram showing a typical layout whcrc 
space is at a premium is shown ( F i g  3 ) .  Apart from the 

Fig. 2 An opera t ing  t h e a t r e  

halogen lamps. In certain types of surgery, such a\ 
orthopaedic, multiheaded luminaires moving indepen- 
dently of each other may be required. All types should 
be adjustahlc in both focus and intensity and, to  
prevent undue drying of tissue in the operating cavity 
and to ensure low ambient working temperatures for 
the surgeon and ancillary staff, heat fillers should be 
fitted. Internal wiring and components must be suitable 
for withstanding the tempcratures associated wilh 
the compact incandcsccnt sources and the maximum 
temperatures of outer surfaces of luminaires should not 
exceed approximately 60 C, to  avoid injury to the hands 
o f  the surgeon o r  ancillarv slall'. - 

The provision and selection of any 'satellite' lumin- 
aire is dependent on  the type of surgery undertaken and 
these are generally mounted on a suspension arm of the 
main luminaire and vary in type betwccn single-source 

~ ~ 

treatment luminaires, multisource operating lamps o r  
fibre-optic lamps for deep cavity operations. An impor- 
tant feature of planning the operating-theatre layout is 
to  know in advance about the inclusion of other items 

V 

Fig. 3 Operating t h e a t r e  ( w i t h  space premium 
problems)  

(main types of operating theatres, there arc many 
specialist theatres involving additional features. in- 
cluding theatres with viewing galleries, closed-circuit 
television, clcan-air theatres for open-wound surgcry 
and these require special treatment, Information can be 
lhund in appropriate publications from the Tlluminating 
Engincering Society and the Department of Hcalth & 
Social Security. Ancillary areas including anaesthetic 
rooms, recovery rooms. scrub-up and plaster room?, 
preparation rooms should all bc lit with the appropriate 
colour-corrected light sources and care should be 
taken to  ensure that the lighting is correct for thc task 
being undertaken. 

A failure of lighting during an operation may have 
serious consequences, it is therefore essential to  provide 
reliable emergency lighting arrangements. 

Wards and corridors 
I t  has been possihlc to  improve the artificial lighting of 
the long and narrow Nightingale wards by the intro- 
duction of luminaires incorporating linear fluorescent 
sources. These luminaires can be s u s ~ e n d e d  to  the 
appropriate heights and the lamps shielded from direct 
view of the oaticnt bv suitablv designed luminaires, - 
thus overcoming the high degree of discomfort glare 
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caused by luminaires incorporating incandescent 
sources in globe diffusers. 

However, most modern hospital buildings are now 

Fig. 4 6-bed wa rd  w i t h  tungsten l ight ing 

designed on the 'race-track' principle where the bed 
bays are iituated around the periphery of the building 
with windows in the exterior wall and beds arranged 
parallel to the windows. Service and other rooms are 
usually internal and separated from the bed bays by a 
corridor. Each bedded area can have from four to 
eight beds according to its depth. The methods o f  
lighting diffcrcnt areas comprising the ward unit need 
careful design i f  contrast between daylight and window- 
less areas are not  to be unnleasant o r  disturbinz. . 
Subjective observations have determined the preferred 
illuminance levels required in the windowless internal 
rooms during daytime conditions when the rooms were 
entered from the ward across the corridor.' Similarly, 
the corridor illuminance was studied so that i t  would be 
satisfactory i n  the intermediate zone for optimum 
visual acuity when coming from the internal room and 
looking across the corridor into the ward area with the 
windows i n  the remote wall.' The illuminance require- 
ments for corridors open to bed bays have also been 

suspended 1 
Fig. 5 Light-distr ibut ion requirements fo r  a sus- 
pended luminaire for cei l ing heights i n  excess of 
3 m 

determined.' This work contributed towards the 
present levels o f  lighting recommended for various 
areas o f  the ward unit' and these appear i n  Table 1 

The artificial lighting in bed bays must satisfy both 
the patient and the nursing staff during the day, 
cvcning and night. During the day, bed bays are nor- 
mally illuminated by natural light. Corridors and 
internal service rooms may not be so l i t  and thus 
require illuminating to a standard that will enable 
stalr and patients to move to and from these areas 
without any marked variations in the quality o f  
lighting. 

The most important aspect of bed-bay lighting 
design is the luminaire providing the general lighting. 
I n  bed bavs with ceilinr heirhts in excess of 3m i t  i s  
possible to use a pendant-type fluorescent lamp lumin- 
aire to achieve the recommended distribution and levels 
o f  lighting (Fig. 5). The brightness of any surface or 
illuminated surface can be kept within acceptable 
limits. 

However, with the need for economies i n  building 
costs and the benefits of having voids between floors t o  
carry services, ceiling heights are currently at 2.75 m 
and in some instances below this value. These lower 
ceilings preclude the use o f  pendant luminaires because 

cerlng mounted l I 
Fig. 6 Light-distr ibut ion requirementsfor  a ceiling- 
mounted luminance for  cei l ing heights below 3 m  

Table 1. Recommended service il luminances for wa rd  units 

Location Day MorninglEvening N~ght  

lux lux lux 
Bedhead (general lighting) 30150 0-111-0 

Patients' reading lights 150 (on task) 5 (watch lighting) 

Circulation area (between feet of beds) not less than 100 100 315 

Nurses' stations or staff base 300 300 30150 (well shielded) 

Corridors (screened from bed bays) 200 10011 50 511 0 

Corridors (open to bed bays with natural llght) not less than 200 150 511 0 
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of  the need to maintain sufficient clearance for tall 
equipment to be wheeled to the bedside. Luminaires 
Ibr general lighting can then only he mounted directly 
to the ceiling. To achieve the desired distribution of 
light a prismatic based and opal reeded side-light i' 
able light distribution for a surface-mounted luminaire 
is shown in Fig. h. Two other aspects of lighting within 
the ward areas thal again require attention to detail 
arc the night lighting and the lighting at the bedhead 
Ihr patients' use. 

As far as night lighting is concerned, the conflict 
between the patients endeavouring to sleep and the stali 
requiring to survey them and noting any changes in the 
htate of a patient can be overcome by restricting the 
illuminance in the bedded area to 3 5 lux in the circula- 
lion area between the beds and 0 -  I lux at the bedhead. 
If additional lighting is required for more detailed 
surveillance an additional low-wattiagc lamp to provide 
5 lux may be incorporated in the bedhead luminaire 
or the main lamp may bc dimmed. The night lighting 
of the corridor must not Cause a disturbance, nor must 
the lighting of the nurses' station after normal hours. 
The lighting in these areas should be well shielded and 
should not create any bright surfaces that may be 
visible to patients from their beds. The limiting lumi- 
nance should be 3 cdlm'. 

The patient's reading light can be a problem as it 
should not be the source ofdiscomfort to other patients 
in the bedded areas and considerable measures such as 
stops on the travel of the bed head lighting should be 
incorporated in the design, but not sufficiently restrict- 
ing to prevent the patient from getting the light where 
it is required (see Fig. 7). 

As far as young children are concerned the level at 
the bedhead should be increased to  1 - 0  lux and 3-5 iux 
in the circulation areas between the beds. Some medical 
opinion suggests that, at night, distress and phantas- 
magoria are more readily experienced by patients when 
the ceiling is slightly illuminated; a darkened ceiling 
appears less disturbing for a feverish patient and to 
young children. Direct light should, therefore, fall 

neither on the bedhead nor the ceiling, but should be 
restricted to the floor or the lower ends of the beds. 
Shadows of  trees cast by car headlamps or road lighting 
can be particularly disturbing and the visual shock 
resulting from switching on the patient's reading lights 
at night can both be disconcerting and painful. 

The internal rooms which open olT the side of the 
corridor oppnsite the bed bay can be classified into two 
groups: those where specific medical tasks are performed 
and general utility arcas. The recommended illuminan- 
ces of these areas can be 400 lux and 100 lux. respec- 
tively, for the daytime with a reduction to a 150 lux 
in the general utility areas at night, These levels uill 
help to reduce the apparenl brightness contrast when 
moving to and from these areas and will not conflict 
with the lighting in the rest of the ward area. 

Ancillary areas 
There are many other areas in a hospital that have not 
been covered by the aforegoing and which require - - 
specialised lighting source such as dental suites, 
ophthalmic departments, hydrotherapy pools, occupa- 
tional therapy, audiolog; departnidnts, specialised 
equipment rooms, cobalt rooms, maternity units, 
special baby-care units, mortuaries, postmortem rooms. 
X-ray departments, radio diagnostic rooms, X-ray 

and standard photographic darkrooms. 
general treatment rooms, pathology laboratories, 
mcdical-records departments, intensive therapy units, 
and animal houses. The list appears inexhaustible, but 
all these areas require special attention to lighting. The 
appropriate information can be found in the publica- 
tions of the IES and DHSS. Anyone undertaking the 

Fig. 7 Reading light ~ngineeringSocicy, 1968 (currently under revision) 
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Cen t ra l  b a t t e r y  l i g h t i n g  
There are 124  standard models in  
this range, with outputs from 12  V 
d.c, t o  110 V d.c. Loadings are from 
4 0  t o  9 820 W. Larger nonstandard 
systems can be built to order, say the 
company. Wall-mounting cubicles 
are used for the smaller units in the 
range, and floor-standing cubicles 
for the larger systems. For buildings 
where the emergency lights are 

required to be illuminated only 
when the mains supply fails, there 
is a complete range of non-main- 
tained systems : for continuous illu- 
mination of the emergency fittings 
during normal and emergency con- 
ditions corresponding maintained 
systems are offered. Vented nickel- 
cadmium batteries provide the emer- 
gency source of power. The cells 
are housed in a translucent casing 
that makes visual checking of the 
electrolyte level simple. Battery 
maintenance is minimised by the 
provision of a substantial reserve 
capacity o f  electrolyte, and also 
by automatic constant potential 
charging, which keeps systems at 
immediate readiness. Options in- 
clude the fitting of contactors to 
BS764, phase fail units for the 
operation of the emergency circuit 

if one phase of the supply fails, and 
the provision of an alarm t o  signal 
low electrolyte level. Current prices 
of the new central battery systems 
without luminaires are from £165 
to £4455. 
Security Lighting Ltd., 27 Breakfield, 
Ullswater Crescent, Coulsdon, 
Surrey, England 

Genera t ina  sets  - 
This range of generating sets pro- 
vides outputs ranging from 770 to 
2 600 kVA at 50 H r ;  extending the 
company's range of diesel genera- 
tors from 22 kVA up t o  2 600 kVA. 
Designed principally for primary 
baseload operation and convention- 
alstandbyduties,the12 new models, 
desianated the Jumbo ranoe. are 
driven by the ~ E ~ ~ - ~ i e l s t i c ~  PA4  
185 range of six- and eight- 
cylinder inline engines and also the 
eight-, 12-,  16-,  and 18-cylinder 
vee-formation water-cooled diesel 
engines; all operating at 1 500 
rev/min to give an output frequency 
of 50  Hz. Direct inline cylinder air 
starting is used wi th  the vee- 
formation engines, while electric 
starting is normally fitted to the inline 
models. The new sets can be run 
simply in parallel w i th  machines of 
different types of manufacture, 
assisted by an adjustable quadra- 
ture droop circuit and fully inter- 
connected pole face damping wind- 
ings in the alternator. Where more 
than one generating set is installed, 
a completely self-contained system 
of synchronising equipment wi th  
either manual or automatic control 
is available. 
Petbow Ltd., ;Sandwich, Kent. 
England 

Pr i smat i c  l um ina i r e  
This new Trimline prismatic lumin- 
aire has a clear polycarbonate 
precision-moulded prismatic lens 
diffuser, which provides efficient 
controlled downward illumination, 
even ceiling lighting and reduced 
brightness from normal viewing 
angles. Designed for a l 0 0  W GLS 
incandescent lamp or 22  W Circline 
fluorescent lamps, and available 
wi th  either slate black or pearl grey 
gallery i t  issuitable for wall orceiling 

mounting. This all-purpose unit 
is ideally suited for either commer- 
cial or decorative areas. Comple- 
mentary to the surface mounted 
fittings are semirecessed or fully 
recessed units using the same clear 
polycarbonate, virtually unbreakable 
prismatic lens diffusers, and suitable 
for lamps up t o  150 W GLS. 
Merchant Adventurers Ltd., Hamp- 
ton Road West, Feltham, Middx. 
TW73  6DR. England 

L i gh t i ng  con t r o l l e r  
The Litepak automatic lighting con- 
troller is designed t o  detect changes 
in ambient light levels and can thus 
be used t o  switch lighting on and 
off automatically. I t  can also be 
used to turn lights on and off auto- 
matically at dawn and dusk; and is 

a useful security aid. The unit can be 
set t o  operate at any desired light 
level, and, for a relatively low cost, 
provides a useful saving in  electri- 
city costs. 
Hird Brown Ltd., Lever Street, 
Bolton, Lancs., England 

R e w i r e  sys tem 
Gilflex Conduits Ltd. has introduced 
the Easiwire 250 system, which is, 
they claim, the first complete trunk- 
ing system for commercial and 
domestic rewiring schemes. The 
system, made up of t w o  sections of 
minitrunking, a multiway box, a 
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ceiling spur plate, a circular box, 
an accessory box, a sealing grommet 
and three types of elbows, was 
designed in  consultation wi th  local- 
authority engineers t o  meet all 
specifications and applications. 
Gilflex Conduits Ltd., Weirvale 
Estate, Denham Way, Rickmans- 
worth, Herts., England 

Emergency  light 
This 3-hour circular emergency- 
lighting fitting wi th  all-white diffu- 
ser, has been tested indepen- 
dently and is certified to meet GLC 
specification. The 21 6 mm diameter 
decorative unit has an opal glass 
diffuser. The unit is designed for 
use in all areas where there is a 
need t o  combine high standards of 
interior decor wi th  rugged and 
reliable emergency lighting. The 
permanent mains supply operates 
a solid-state charger to maintain the 
battery in a fully charged state. In 
the event of a mains failure, instant 
emergency lighting is provided auto- 
matically. The light is fitted wi th  a 
single4 W fluorescent lamp, and the 
nonmaintained unit's recharge time 
is 1 4  h. A l - hou r  version of the 
fitting is also available. 
Patrick Roberts Lighting Ltd., 18 
Queens Road, Brighton, Sussex, 
England 

Trunk i ng  
This commercial lighting system 
from Thorn Lighting Ltd. is based 
on cold roll-formed trunking as an 
economical alternative t o  press 
bending. The Clipper trunking sys- 
tem comprises long lengths of 
trunking and a clip-on spine that 
carries electrical fittings and a 
fluorescent tube. I t  is claimed to be 
exceptionally easy t o  install. Indi- 
vidual 4.5 m trunking lengths-far 
longer than press bending could 

produce-are manufactured from 
galvanised coil strip steel. The 
section is an open channel, 7 2  mm 
wide and 45 mm deep. Lips on the 
inside edges act as retainers for the 
spine and its finger latches. They 
also permit springiness for simple 
installation. The spine-carrying all 
the electrical fittings, including the 

emergency duration of 3 h, a 
recharge time of 1 4  h and complies 
wi th  BS764. 1954. A clean invertor 
sine wave eliminates tube blacken- 
ing. The 30  cm daylight fluorescent 
tube, giving illumination equal to 
foursimilarsizetungsten emergency- 
lighting fittings, is carried in  a white 
stove-enamelled aluminium case. 
A self-extinguishing polycarbonate 
diffuser, w i th  slide-in slot for end 
entry, may be supplied with the 
word exit in 1 2 . 5  cm lettering or, in 
the case of fire exit and emergency 
exit, in  7 5 c m  lettering. The unit 

tube-is simply clipped into the 
trunking. This eliminates labour 
normally required to f i t  tee-bolts. 
washers and nuts holding fittings 
t o  trunking. Metsec also produce 
the couplers that join sections of 
trunking together. These pierced 
channels slide into trunking ends 
and are secured with eight screws. 
Metal Sections Ltd.. Broadwell 
Works, Oldbury, Warley, West Mid- 
lands, England 

Dua l -ope ra t i on  unit 
Bradley and Lomas (Electrical) Ltd. 
has launched an 8 W fluorescent 
unit incorporating new circuitry and 
a 2-stage transformer-which may 
be converted from maintained t o  
nonmaintained operation by simply 
connecting or disconnecting a 
single lead-giving optimum bat- 
tery life and eliminating overheating 
problems. The Balec Afterglow has a 
sealed nickel-cadmium battery, an 

has an exterior indicator light to 
warn of malfunction or failure of 
battery-charging facility. Fully auto- 
matic in operation, the Afterglow 
has a built-in facility for 2-wire 
maintained lamp switching which 
supersedes existing complex 4-  
wire multi-pole switching arrange- 
ments. Input voltage is 230/250 V 
a.c.. 50 Hz and the unit incorporates 
BESA box and four corner screw 
fixings. Balec designers have de- 
vised a circuit wi th the capability 
of controlling the switching on or 
off of the lamp: automatic battery 
charging through a tap-change 
transformer and a method of switch- 
ing the output of the transformer 
between a first and second output 
lead. This system allows for optimum 
control of the nickel-cadmium 
battery charging rate, thus extend- 
ing battery life. 
Bradley & Lomas (Electrical) Ltd.. 
Kent Road, Sheffield S8 9RN. 
England 
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How you can make 

-without extra running costs. 
Simply install Aquastat scale prevention units 

+ to  protect heat exchange surfaces, 
especially calorifiers and pipework. + to protect cooling water circuits, especially 
condensers and compressors. 

Physical treatment for scale prevention is one of 
many specialist water treatment services available from 
Aquastat. Others include: water softening, de-alkalisation, de- 
ionisation, corrosion control, chemical preparations, pure and 
potable water production, filtration. 

Thousands of users UK and Worldwide 

AQUASTAT 
ACIdablRI -mmllCn. 
Kolnne, MO-se, 
T ~ f l o n  Street. 

Lonoon S h  1P 3Dll 
Te epnonc: 01-799 3647 

Safety conference 
Every 20 s d u r i ~ g  a working day, somewhere in the 
world. a person dies as the result of an accident at  
work. This adds up to a total of 405 000 industrial 
fatalities a year, according to figures available from 
the International Labour Office and the Library of 
Statistics and Market Intelligence. 

In a major effort to reduce this figure, the British 
Safety Council and the Royal Society for the Preven- 
tion of Accidents, in conjunction with the Industrial 
Safety (Protective Equipment) Manufacturers' Asso- 
ciation (ISPEMA), are jointly organising World 
Safe 76, an international occupational-safety con- 
ference and exhibition at the new National Exhibi- 
tion and Conference Centre, Birmingham. on the 
17th-2lst May 1976. 

Speakers at the conference will include Mr. Bill 
Simpson, Chairman of  the British Government's 
Health & Safety Commission; Mr. Ernest Mastro- 
matteo, of the International Labour Office; Mr. 
Patrick Hillery, of the Commission of the European 
Communities; Mr. Greville Janner, a British Mem- 
ber of Parliament and Queen's Counsel and an 
expert on product safety; Mr. James Tye, Director 
General of the British Safety Council, and Mr. 
John Weston, Director General of ROSPA. 

Industry will be represented by Mr. Alex Jarrett 
of Reed International, Sir Campbell Adamson, 
Director General of the Confederation of British 
Industries, and Mr. Len Murray, Secretary of the 
Trades Union Congress. There will also be speakers 
from the United States and Canada. 

OIL-FIRED STEAM OR HOT 
WATER BOILERS FOR HIRE, 
MOBILE OR STATIONARY; 
ALSO OIL AND WATER 
TANKS AND CHIMNEYS. 

KING'S BOILER 
HIRE LTD. 

NORTH STREET, NAZEING, ESSEX 
Tel: 099-289 2270 or 2668 

CH772 
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Some implications of the Health & 
Safety at Work etc. Act 1974 

by L. MUNRO 

The Act places certain responsibilities on  
both employer and employee, the author 
explains some of the provisions of the 
Act and how it may affect hospital 
engineers and their jobs. 

Statistics 
It is worth repeating that around 700 000 persons are 
absent from work because of accidents every year. 
Even after allowing for alleged cases of malingering, 
which no doubt do occur, a goodly proportion of 
that 700 000 are absent owing to incapacity caused 
by machine accidents or generally brought about by 
working environment. 
Approximately a thousand of these accidents are 
fatal and a dead man can hardly be accused of  
malingering. 
20 030 workpeople will be notified as having con- 
tracted an industrial disease, such as pneumoconiosis, 
silicosis, asbestosis, dermatitis and other industrial 
diseases. 
Approximately 800 people will die in the course of 
the year because they have contracted certain of these 
illnesses in past years. 

In a random sample of 48 accidents investigated. 
connected directly with the transport industry, which 
was concerned with the second half of 1972, only two 
involved a breach of the law at that time, and by that I 
mean a breach of the Factories Act and associated 
legislation. You may remember that the full force of the 
Health & Safety at Work Act did not come into being 
until April 1975. At the conclusion of the survey it was 
stated that in 32 nf these cases there was no reasonably 
practicable precaution that could have been taken and 
of the remaining nine there were precautions which 
could havc becn taken and would have possibly pre- 
vented the accidents. Fivc of these contraventions were 
caused, by management default, three were the fault of 
workpcoplc and one was the joint responsibility of 
management and workpeoplc. 

A fifth of those accidents could have been prevented. 
As those statistics refer to  only people coming within 

the ambit o f  the Factories Act and associated legislation 
and codes of Regulations, now that the Health &Safety 

Mr. Munro is HM District Inspector of Factories with thc 
Hedth & Safety Executive, H M  Factory Inspectorate, City 
Wall House, Ead\modAvenue, GlasgowG413NS, Scotland. 
This article is bared on a paper delivered to the Scottish 
Branches Conference ofthe lnstitutc of Hospital Engineering, 
October 1975. 

at Work Act provides similar cover for eight million 
[more people in Scotland, England and Wales, there is 
no doubt that the number of breaches recorded will 
increase p m  r u m  Not all of the accidents o r  industrial 
diseases arising out o f  legislation covering these new 
entrants will be dealt with by HM Factory Inspectorate, 
indeed the Health & Safety Executive includes the 
Inspectors of Mines and Quarries, Nuclear Inspectors, 
Inspectors of Explosives and others. One of the most 
notable inspectorates not included in the ambit of the 
Health &Safety Executive is the Agricultural Inspecto- 
rate, although I believe there have been some suggestions 
by the Agricultural Union to have that inspectorate 
become part of the Health & Safety Executive. 

The Factory Inspectorate is by far the largest of all 
these and, although we have had an increase in staff, 
the bulk of this increase has been taken u p  at the 
headquarters in London. There are more persons 
involved in administration, planning, re-organisation of 
the inspectorate's work, research, and not least those 
involved in giving technical advice, analysis and 
sampling, such as we get from the Industrial Hygiene 
Laboratories at Cricklewood. That means that out in 
the Divisions, and Scotland is currently a Division, 
(although it will soon be divided into two areas) 
inspectorial s t a r  is too thin on the ground to administer 

. . . men on the shop floor should monitor their own 
safety.. . 
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this Act as  1 believe Parliament and the trade unions 
wished it t o  be administered. However, I believe that 
the aim of  the Robens Committee's recommendations 
and the aim of the Health & Safety at Work Act is to 
get management at all levels, and mcn, as  it were, 'on 
the shov floor' t o  monitor their own safety and to take 
safety precautions regarding machinery and processes 
which could lead to iniury from a mechanical source or  . . 
injury to health from a toxic material. 

Reduction in the accidents and in the incidence of 
of industrial disease can only be brought about by 
greater effort on the part of management and men to 
evolve, among other things, safe systems of work, safe 
methods of work and developing a critical mind when 
dealing with any safety aspect of their a,ork. 

Teeth of the act 
In the final analysis, where a firm, its management or 
its employees fails to comply with the requirements of 
existing legislation concerned with safety, health and 
welfare, there are several lines of action which can be 
taken (albeit reluctantly) by an Inspector. These include 
the issue o f  an improvement noticc under Section 21 of 
the Act, a prohibition noticc under Section 22, to seize 
any article or  substance etc. that could cause imminent 
danger or  personal injury by virtue of Section 25 o f  the 
Act and where a person is convicted of an offence under 
any of the relevant statutory provisions in respect of 
any matters which a court thinks are within its power to 
remedy, the court may, in addition, or  instead of im- 
posing any punishment, issue an order for remedying 
the particular matters concerned (Section 42). 

Improvement notice 
An inspector will, as  a general rule, not issue improve- 
ment or  prohibition notices as  if they were confetti; 
indeed, an improvement notice can only be issued if 
there is a breach of any statutory requirements whether 
these be under the Factories Act o r  Health & Safety at 
Work Act, or  any of the associated Regulations. 

... inspector wouldnot setre any arttcle without 
giving it  serious consideration. . . 

If a n  improvement notice is issued, the person or  firm 
receiving it can avveal t o  an industrial tribunal and can. 
if he wishes present his own facts or  he can obtain the 
services of a lawyer. Immediately an appeal is laid-and 
a form for the appeal should be attachcd to any notice 
(form IT 19)-the effect of this appeal is to suspend the 
requirements of the notice until the appeal has been 
heard and a decision has been made by the tribunal. 
The appeal can be withdrawn by the appellant or  in the 
event of his dissatisfaction with the decision arrived at 
by the tribunal he can take this to a higher court. In 
England this would be to the High Court and in Scotland 
the Court of Session. 

Prohibition notices 
There are two kinds of prohibition notices, immediate 
and deferred. In the case of a deferred notice, this would 
come into effect sometime in the future where, in the 
opinion of the inspector, there would be imminent risk 
of injury to a person or  persons. An immediate pro- 
hibition notice, which is also issued when an inspector 
considers there is an imminent risk of serious personal 
injury, comes into effect the moment the notice is 
issued. An appeal against such notices does not have 
the effect of suspending the requirements set out by thc 
inspector. It should be noted that a prohibition notice 
can be issued even though there is no breach of anv - 
statutory duty. Because an immediate prohibition 
notice stops any specified activity forthwith, it is usual 
for the hearing by the industrial tribunal to take place 
as early as  oossible and such a hearing can bc arranged, . . 
I understand, within a matter of a day or two. ln-the 
event of a firm being dissatisfied with the conclusions 
drawn by the tribunal, an appeal can be made to the 
High Court, or  in Scotland to the Court of Session. 

Powers of seizure 
An inspector would not, I suggest, use his power to 
seize any article or  substance which is a cause of 
imminent danger without giving it serious considera- 
tion, and most probably not without discussing it with 
a senior colleague. In any event, if such a seizure is 
authorised. the insvector has to oreoare and sign a . . 
written report giving particulars of the circumstances 
in which the article or  substance was seized and so dealt 
with by him, and he has to give a signed copy of the 
report to a responsible person at the premises where the 
article o r  substance was found by him and, unless that 
person is the owner of the article or  substance, he has 
also to serve a signed copy of the report to the owner. 
You may wish t o  note here certain of the words in 
Section 26 of the Act: 'Where an Action has been 
brought against an inspector in respect of an act done 
in the execution or  Duroorted execution of any of the . . 
relevant statutory provisions and the circumstances are 
such that he is not legally entitled t o  require the enforc- 
ing authority which appointed him to indemnify him, 
that authority may, [and I emphusise the word rnaj,] 
nevertheless indemnify him against the whole or  part of 
any damages, cost or  expenses which he may have been 
ordered t o  pay or may have incurred if the authority 
is satisfied that they honestly believed that the act 
complained of was within his powers and that his duty 
as  a n  inspector required or  entitled him to d o  it'. The 
inference is that the Health & Safety Executive could 
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decide that an inspector exceeded his duty, did not d o  
this honestly and that inspector will be liable for 
damages at common law. 

Section 42 of the Act, which allows a court to make an 
order, would, I think, be rarely used and circumstanccs 
under which it would be used 1 suggest could be similar 
to those pertaining at Flixborough, or perhaps where 
an  inspector had issued a prohibition notice, a firm had 
failed to comply with the requirements of that notice 
and had been convicted of so failing and the danger was 
so imminent that a court order was the final remedy. 
It would be a bravc man or firm who failed to  comply 
with such a court order, because, in effect, they would 
be in contempt and as such I d o  not think I need 
elaborate on the action that would be taken by a court 
in such a case. 

Penalties 
The penalties imposed for breaches of the Act can be 
up to £400 in certain circumstances, or in certain 
indictable offences an unlimited fine and/or  a term of 
imvrisonmcnt not exceeding two vears. I understand 
that the first indictable offence is being taken in the near 
future in the Soulh of England. 

How then,will theprovisionsof this Act affect hospital 
stalls, and more particularly hospital engineers? This 
can perhaps be best illustrated by considering circum- 
stances cithcr real or imagined whcrcby a hospital stalT 
or members of thc public or employees ofsubcontractors 
arc involved in a dangerous situation while at work. 

Example 1 
A hospital engineer instructs his general foreman to 
have certain slates or tiles of the roof of one of the 
hospital buildings rcplaced because they are broken. 
The slater or tiler goes onto the roof and fails: 
( U )  to havc a ladder oradequatc length 
(b )  to tie that ladder so that i t  cannot slip 
(c) to usc a roof ladder bccause the roof has a pitch o i  

more than 30' and, as a consequence, while the man 
is replacing a tile he slips and falls to ground level 
and in so falling either he or some of the debris 
which falls with him strikes a visitor to  the hospital. 

First, we have to consider what breaches there have 
been and. secondlv. who was resvonsible for those 
breachcs. The ~ons l ruc t ion  (Work& Places) Regula- 
tions 1966 would aooly and in oarticular Renulation 32: 
which, among other- things,-requires ladhers to be 
securely fixed so as to prevent them slipping at their 
top and bottom points of rest and for them to extend 
105 cm above the landing place. Regulation 35 which 
requires among other things that where work is done on 
a sloping roof with a pitch of more than 30" there shall 
be provided sufficient and suitable crawling boards, 
and further that where the work is extensive, a barrier 
at the lower edge of the sloping rooi  or, alternatively, 
that the work is done from a suitable working platform 
not less than 42.5 cm wide. So here we have, without 
looking too deeply into the matter, at least two breaches 
o f  statutory legislation. We have now to look at what 
steps the hospital authority had taken to instruct the 
hospital engineer as to his duties concerning compliance 
with the Factories Act 1961, the associated legislation 
and the Health &Safety a t  Work etc. Act 1974: 

( i )  They should have evolved and established in 
writing what their safety policy is. 

iii) The engineer either himself or by delegating the 
job to a competent assistant should have ensured 
that all construction employees wcre made aware 
of the principal requirements of the four codes of 
construction regulations, and in particular lhose 
regulations which required the employees to  use 
certain equipment. 

iiii) Suitable ladders, crawling boards etc. must have 
been provided by the hospital authority. 

I suggest that one w,ay of achieving this is to establish a 
set of rules for particular kinds ofjobs. In this particular 
case perhaps rule I could be that on the job sheet there 
be specific instructions a s  to  the type of job to be done, 
including whether the roof work was extensive or not. 
Rule 2 could be a list of the equipment required, i.e. 
two ladders, two crawling boards, a receptacle or 
method for securing the tools and material that he was 
to  use, warning notices to be placed at ground level and 
possibly tape or barricr to  keep persons not in\'olved in 
the work out of harm's way. 

Under Section 2 of the Health & Safety at Work 
Etc. Act, the employer, in addition to having the duty to 
provide and maintain plant and systems of work and to 
make arrangements for ensuring, so far as is reasonably 
practicable. safely and absence of risk to health in 
connection with the use, handling, storage and transport 
of articles and substances, he has also to provide such 
information. instruction. training and supervision as is 
nere sary to cnsure so far as is reasonably practicable 
the health and safcty at work of his employees. This 
provision might he met by arranging for building 
workers or construction workcrs to attend lectures 
dealing with their specialist lype of work. 

If the hospital authorities or the engineer, his general 
foreman, foreman, or the man himself, had failed to 
carry out their duties they could find thcmselvcs in 
breach of either Section 2, Section 3 or Section 7 o f  the 
Health & Safety at Work Etc. Act. Section 3 requires 
that 'it shall be the duty of every employer to conduct 
his undertaking in such a way as to ensure so far as is 
reasonably practicable the pcrsons not in his employ- 
ment who may be affected thereby, are not thereby 
exposed to risks to their health and safety' and Section 7 
requires, 'it shall be the duty of every employee while at 
work: 
(a)  to take reasonable care for the health and safety o f  

himself and of other persons who may be affected by 
his acts or omissions at work; and 

( h )  as regards any duty or requirement imposed on his 
employer or any other person by or under any of the 
relevant statutory provisions, to  co-operate with 
him so far as is necessary to enable that duty or 
requirement to  be performed or complied with'. 

Section 8 requires that 'no person shall intentionally o r  
recklessly interfere with or misuse anything provided in 
the interests of health, safety or welfare in pursuance of  
any of the relevant statutory provisions'. 1 suggest that, 
in this instance, had the necessary equipment been 
provided and another person had come along and 
removed it quite deliberately and without thought to 
safety he could very well be in breach of Section 8. 

Had this job, however, not been undertaken by 
members of the hospital staff but had been given to a 
self-employed contractor, to  whom the Construction 
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Regulations would not necessarily have applied, that 
self-employed person would have been i n  breach 
because, under Section 3(2) o f  the Health & Safety at 
Work Etc. Act 1974, ' I t  is the duty o f  every self- 
employed person to conduct his undertaking in such a 
way as to ensure, so far as is reasonably practicable. 
that he and other persons (not being his employees). 
who may be affected thereby, are not  thereby exposed to 
risks to their health and salety'. I would also, were l a 
hospital engineer. ensure that any contract entered 
into with any subcontractor contained clauses that they 
(the contractors) should comply fully with the require- 
ments of the Factories Act, associated legislation and 
the Health & Safety at Work Etc. Act while they were 
on  the hosptial or other premises for which I was 
responsible. I would also make a point o f  checking, at 
least when the contract was initially commenced, that 
there was suitable equipment on the j cb  and that thic 
was being correctly used. If I found that the firm 
concerned were in breach I would make a point o f  
writing to the management o f  the contracting firm 
concerned asking them to remedy the matters forthwith. 
Depending on the severity o f  the breach and the danger 
involved I might even stop the job. 

Example 2 
A nurse under training is instructed to get from stores 
two winchester quarts containing highly flammable 
solvent which are to be used for surgical purposes. She 
draws two winchester quarts from stores and while 
holding them by their necks one slips and smashes on 
the concrete floor. A nearby source o f  ignition causes 
the vapour to ignite resulting in serious injuries to the 
nurse and other people i n  the vicinity. In this case, 1 
would have expected the nurse to have been provided 
with a suitable carrier with which the bottles could be 
transported more safely. I would have expected her to 
have been told o f  the dangers i n  the event o f  spillage o f  
the liquid and of the immediate steps she should have 
taken to remedy a potentially dangerous situation. An 
incident similar to this, L understand, d id occur in a 
hospital several years ago resulting in serious injuries to 
two nurses. 

Onecould go one giving instances o f  possible dangers, 
but I would suggest that some o f  the problems which 
should receive attention are the use and stripping o f  old 
asbestos lagging, various fire provisions. i nc l ud in~  
ensuring thatexit doors are readily available, stairs and 

passages are not obstructed so as to prevent easy escape. 
the regular testing o f  fire warning and instructions as to 
the action to be taken i n  the event of fire. Repair of 
certain radiological plant, X-ray sets etc., could involve 
maintenance engineers or mechanics i n  pos:iible danger 
where sets have to be energised in order to test their 
efficiency and possibly the safety measures which most. 
i f  not all, radiologists take, are not taken by the en- 
gineering staff carrying out the repairs. 

One thing that is pertinent to hospitals is that they 
may be deemed to be Crown premises. (This matter is 
currently being considered by the solicitor o f  the Health 
& Safety Executive.) As you know, in the past. 
Crown employees have been immune From legal 
proceedings or rather f rom criminal proceedings 
under the Factories Act. Section 48(2). however. 
requires that although the provisions o f  this Act do not 
apply to the Crown, Scctions 3 3 4 2  . s ld l  oppl). to  
/lEISOIIS in l~uhlir  s ? T ~ ~ ( . c  of r h ~  CWII.II ~1.s the.), (lppb. 10 

orher peuum mrd Swtions 32-46 ore rhe off'wct, \ r r r iom 
m r l  orhcr marrrrs reluriui: to l e ~ o l  proc~wdinps. 

Consultation wi th  workpeople 
Under Sectinn 28 of the new Act, inspectors are niru 
required to divulge certain information to employees. 
This is a quite new course o f  action and such informa- 
tion could include reference to dangerous condition o f  
machinery, dangerous or obnoxious fumes given off 
from a process, or the failure by a f irm to provide 
certain welfare Facilities such as suitable washing 
facilities etc. T o  this end, the inspector can either 
discuss these matters with a trade-union representative 
and (or) confirm, by sending a copy o f  the letter he 
scnds to the f irm regarding matters requiring attention. 
I usually send two copies o f  such a letter to the firm and 
they pass one o f  the copies to the trade-union convenor 
or shop steward. I f  there i s  no trade-union representative 
I ask the firm to pin a copy of the letter i n  a conspicuous 
place i n  the factory where i t  can be read by employed 
persons. 

I could do worse, in conclusion, than to say that i f  
the Health & Safety at Work Act means anything, i t  
means complete, honest co-operation between men and 
management regarding safety, health and welfare, 
irrespective o f  any dissensions concerning wages or 
other problems. Training courses are available for 
management and details o f  these can bc obtained from 
your local, and I hope friendly, factory inspector. 

Lc Decrel met certninei rcsponsabilitCs sur l'employeul- c t  l'employC; I'autrr expliqus quelqucs dispoiitionr du Dccret et 

cummmt oe DCcret pourrnir aifcclrr I t s  tcchniciens des hbpiti!m leurs situations. 

La Legge attribuiscc certc respon.,ab~l~ti al dntorc lavoro cd a1 dipmdcnls. L'aulorc spirga alcune disposirionc dclln 

Lsggc e come sec5 possmo intel-essare i tcccrici osprdalieri cd 11 loro lavoro. 

Das Gese t~  lcgt soaohl dem Arbeifgeber ali auch dem Arheifnehmer gewissc Pflichtm auf. Uer Autar erklirt einige der 

Hestimmungen dej Gestre~ und liirht u s ,  wic es sich auf Kr;inkenhausingrnieure und ihre Arbcit aurwirken kann. 
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Pollution of the 
atmosphere of 

theatres 
The Council o i  the Association of Anaesthetists of 
Great Britain and [reland* set up a working party in 
November l974 to  review the available evidence and 
make recommendations concerning the pollution of  the 
operating-theatre environment and other areas by 
anaesthetic gases and vauours. The working party . -~ ~ 

has now completed its report and the council is issuing 
the following statement of advice to its members, and 
to others who may be concerned. The working party 
has been advised by representatives from several 
divisions of the Department of Health & Social 
Security and from thc Medical Kcsearch Council who 
have assisted with the preparation of this statement. 

I. Council's Working Party is satisfied that signi- 
ficant quanties of anaesthetic vapours are inhaled by 
anaesthetists even in well ventilated theatres, and that 
measurable, though lesser, quantities are inhaled by 
other persons in the operating department. The 
quantities inhaled vary considerably Srom location to 
location. 

2. Although numerous efiects on the !mortality and 
nlorbidity patterns of theatre personnel have been 
suggested and are being investigated. one which seems 
reasonably probable is a statistically significant increase 
in the spontaneous abortion rate of females working in 
operating theatres. There are !many factors which in- 
fluence spontaneous abortion, and the observed rate 
deoends on the criteria ernoloved. It is eenerallv . . - 
accepted that under normal conditions the spontaneous 
abortion rate lies between 9 and 15 uer 100 live births. 
Various surveys indicate that the rate for women em- 
ployed in operating thcatres lies between 17 and 27 
per 100 live births. It should be stressed that there is 
no direct evidence that this observation, even if vali- 
dated, is causally related to  the inhalation of anaesthetic 
agents. 

3. However, it is a sound principle of hygiene to 
take steps to reduce atmospheric pollution as far as 
possible. Apart from mitigating any effects on their 
own perforniancc, health and subjective well-being 
anaesthetists have a responsibility to  consider the 
welfare of others working in operating theatres. 

4. Attempts to  reduce pollution need not wait for 
the development of adequate monitoring programmes 
nor for an agreed standard on the maximum limits 
which should be permitted. The aim should be to  reduce 

*This statement was prepared by Dr. M .  D. Vickers (Bir- 
mingham) Secretary of the Association at the request of the 
President and Council. 

atmospheric contamination to the lowest practicable 
levels. 

5. Action should be taken as soon as possible to 
provide facilities for venting residual anaesthetic 
gases away from the theatre environment. The DHSS 
will be issuing guidance on appropriate engineering 
facilities and procedures for their installation. 

6. Anaesthetists are advised to take the appro- 
priate steps t o  institute measures to lower the atmos- 
uheric concentration of anaesthetic agents in ooerating 
departments. This should be done inconsultat& with 
the engineering and other relevant interests. There 
are two methods of removing exhaust gases--passive 
exhaustion and active scavenging. 

(i) Pusrice exhurrrrion to the exterior. It is necessar) 
either to  replace the normal expiratory valve with a 
special valve or to  fit a suitable gas-tight hood to  
existing valves. The expired gases can then be channelled 
to a suitable exterior discharge point. The patient will 
be exposed to  an  additional expiratory resistance but 
existing prototype systems suggest that 25 mm dia- 
meter smooth-bore metal piping is satisfactory in 
most circumstances. This has a resistance of 0.01 
cmH,O per metre a t  a flow of 30 l/min (Corrugated 
anaesthetic hose has a resistance approximately eight 
times as great as this.) We reccmnend that the re- 
sistance of a passive system should not exceed 0 . 5  
cmH,O at a flow rate of 30 l/min. This resistancc 
would be produced by 50 m of rtnherrr pipe. The re- 
sistance of piping with bends should be measured 
to ensure that it is acceptable. External discharge 
points may be subject to significant fluctuations in 
atmospheric pressure and the siting may be critical. 
It may be advantageous to use a short T-piece as a 
terminal. The exhaust duct of the operating-theatre 
ventilation system may be more accessible than a 
suitable exterior exhaust point and in certain cir- 
cumstanccs may be used. The ventilation system must 
be nonrecirculating a t  the relevant point and not 
subject to  pressure fluctuations. Not  all types of 
theatre ventilation systems are suitablc and the district 
engineer should be consulted. 

(ii) Actice s c a c o r ~ i n ~ .  A n  appropriate device must 
be fitted which prevents either negative or positive 
pressure being applied to  the respiratory circuit. I t  is 
also convenient to  include a reservoir. This allows 
mean extraction flow rates to be reduced from about 
1001/min. to  about 25 l/min. A n  open T-piece of 
adequate internal volume (greater than the tidal 
volume) can be used for this purpose, but care must 
be taken to see that the intake cannot be obstructed, 
and cannot entrain contaminated or dirty air. A 1 litre 
canister can also be used. If the canister is open to  
the atmosphere, the inlet and suction points must be 
arranged so that expired gases are removed pref- 
erentially before room air is entrained. A n  enclosed 
reservoir must allow for free overflow in thc event of 
suction failure, and free ingress of room air to  prevent 
negative pressure being applied to the expiratory valve. 
The working party recommends that systems should 
ensure that negative pressure greater than 1 cm H 2 0  
cannot be applied to  the airway. The source of suction 
can be either a diaphragm pump, a fan, o r  a venturi. 
The use of piped medical vacuum systems is considered 
in paragraph 9. 
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7. To  avoid introducing any additional hazard 
from possible misconnection, all expiratory exhaust 
ports on  ventilators o r  anaesthctic apparatus should 
be fitted either with nonstandard* fittings, o r  a 30 mm 
male cone. This latter is recommended in the  draft 
International Standard for spirometer outlets and is 
likely to  be the British Standard. Likewise any fixed 
inst&lion points t o  which a n  exhaust tube is to  be 
connected should be fitted with a 30 mm female socket 
o r  a (matching nonstandard fitting. The working party 
hopes that manufacturers will adopt the 30 mm fitting. 
This cannot so  easily be defeated by amateur adaption 
and will enable devices to  be fitted to  spirometer 
outlets of ventilators. 

8. Termination points should be clearly markcd: 
DANGER A N A E S I H ~ I I C  GASES. Since flammable gases 
may be inuolved, equipment should also take account 
of Hospital Technical Memorandum I .  The siting 
of thc exterior discharge point should be such that 
other areas are not contaminated. Whcn overhead 
pipe runs are used. the possibility of condensation 
must be considered, and water traps incorporated. 
Periodic sterilisation o i s u c h  lines may be necessary. 

9. The use o f  hospital piped medical vacuum systems 
though feasible, introduces several special problems 
and they should only he used with the approval of the 
hospital engineer. They should not be used with 
flammable anaesthetic agents; since anaesthctic agents 
are soluble in pump oils. routine maintenance o f  the 
pumps ,nay need adjustment. Thc exhaust point for 
hospital suction may be unsuitable. It must he estab- 
lished that the pumps can handle the additional flow 
without significant loss of vacuum and a metcring 
orilicc o r  llowmeter should he included in the line. 
Such systcms cannot therefore be regardcd as a pre- 
ferred method. 

10. While partial or complete rebreathing techniques. 
a w x i a t e d  with low input gas tlows will obviously 

* i.e. not 15 m m  or 22 mm conical connections as spcciiicd 
in 8S3849. 

reduce contamination, partially closed systems will 
still require the  use of scavenging devices. Activated 
charcoal will absorb anaesthetic vapours but is not 
able to  deal with nitrous oxide. 

1 1 .  There are circumstances in which vapours 
cannot be reliably scavenged by the above methods. 
for example, outpatients dentistry and oral surgery 
with a Boyle-Davies gag. Conlinuous removal of 
large volumes of (contaminated) air as close as possible 
to  the site of loss will minimise the  level o r  general 
pollution, in proportion t o  the  flow rate. The flow 
necessary to  reliably remove exhaust gases depcnds 
on  many factors. and it is not possible t o  specify the 
optimum scavenging llow rate. Systcms unable to  
handle 250I/min. a r t  likely t o  be incffectivc in many 
circumstances. 

12. Anaesthetists should consult with theatre nursing 
stalf to  ensure that anaesthetics are not used for clean- 
ing o r  for disinfecting surfaces. The importance of 
avoiding spillage should be included in the inscrvicc 
training of theatre staff and improved methods of 
lilling vaporisers may be desirable. I t  is good techniquc 
to  arrange for vaporisers to  be filled a t  thc cnd of the 
day, o r  if necessary, a t  the cnd of an operating session, 
and nor at  thc start of a session. 

13. Many 01. the causes of spontaneous abortion 
are not well understood. Nevertheless, women with a 
history of previous spontaneous abortions and those 
who become pregnant may seek advice as to  their 
environment. The association is unable to  give general 
advice since statistical factors cannot be applicd to  thc 
individual casc. If there is n o  apparent cause for 
repeated abortions counselling should be sought hy 
indi\.iduals from their obstetric adviser. 

14. Council has advised the DHSS that there is a 
need for further research into methods of controlling 
atn~ospheric contamination, from the point o f  view 
of effecti\eness, safety and acceptability in various 
situations. They have also suggested that therc is a 
need for a continuous programme of monitoring o f  
the hcalth of opcrating-department staff. 

Correspondence 
Dear Sir, 
After reading G. C. Bushill's article in the March 1976 
issue of Ho.~,vpilul E,ifii,wwiiihr, I feel I must take him up 
on his paragraph on lighting. and in particular his 
mention of'limit stops on adjustable reading lamps'. 

When these stops are put on to restrict the shade 
movement it is because a reading lamp is precicely 
what its name implies. 

Fittings required to  double as examination lamps- 
which is more often than not the case-can be con- 
structed with completely free movement of the shade. 
S o  much can be done to  avoid costly and inconvenient 
maintenance caused by broken 'stops' if the manu- 
facturer is consulted and given the facts before the 
installation. 

Yours faithfully, 
C .  E. Rowse (Mrs.) 

Sales Office Manager 
Thousand & One Lamps Ltd. 
108, Bromley Road 
London SE6 2UX 16th M a w h ,  1976 

The author reolies 
Dear Sir, 
It would seem that Mrs. Rouse and I are really on the 
same wavelength. 

My statement was that items 'must be in both 
function and rosition suitable for the use to  which 
they are put'. The requirement for a bedhead lamp is, 
in the majority of cases, not for a reading lamp at  all. 
but for 'a source of illumination uscable by both 
patient and clinician', yet often reading lamps with 
their associated limit stops are specilied. 

For this reason adjustable lamps for Multequip 
Bedhead Services System are normally supplied without 
stops thus avoiding the 'costly and inconvenient 
maintenance' Mrs. Rouse so rightly refers to, irrespec- 
tive of the incoming specification! 

Yours faithfully, 
C .  C. Bushill 

Marketing Planning Managcr 
Hospital Engineering Systems 
Medishield (Harlow) Limited 
Elirabeth Way 
Harlow 
Essex CM19 5AB 26th March 1976 
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The road from Wigan pier 
by J. E. BURTON 

Mr. Burton was the winner of a cornpeti- 
t ion arranged by the IHE as a result of 
which he was sponsored to attend the 
International Congress in  Paris. Here, he 
presents his personal view of the congress. 
He is a hospital engineer wi th the Wigan 
Area Health Authority. 

The Paris Congress was an event which I had looked 
forward to with eager anticipation. l did not know quite 
what to  expect, but with a passport and a 'fist full of 
franc\' I travelled from Wigan to Paris-perhaps not 
the most well trodden route in Europe. 

The congress n~ectings and exhibition were all held 
in a single building at the Parc des Expositions dc la 
Ville de Paris. The building was onc of six similar 
cxhibilion halls. all on one site, and which provide 
Francc with an enormous exhibition centre covering 
some fifty acres, which is in continuous use. 

The opening speeches and subsequent papers im- 
pressed upon me that lhcalth care in France, as in 
Britain, is taken very seriously. France is continually 
striving to improve health-care facilities and at present 
is engaged in hospital construction on 200 sites. 

Standardisation 
Of course, mention of finance, economy and inflation 

seemed to croo uo in everv other sentence: showing that . . - 
Britain is not alone, but sulrers from an international 
~ r o b l e m .  One method of rcducins the ellects ofinllation . 
and improving facilitics as rapidly as possible is by 
standardisation in the design of wards, departments 
and structures. This policy has been adopied in France 
and is claimed to  have reduced building costs and 
construction time. For  example, a complete 500-bed 
unit can be built in significantly less than the previously 
accepted eight years, from initial planning to  final 
handover. 

Despite the fact that units were claimed to be 
standard designs, to be repeated at different sites, the 
designersclaimcd to alter each design to suit local needs, 
a policy which 1 reel defeats the main objective if not 
strictly controlled. Also, standardised buildings were 
not without critics, notably a French administrator who 
claimed that his hospital had roofs which leaked, 
basements which flooded and wards which were either 
too hot or too cold. However, the administrator did not 
explain whether the problcms were design, construction 
o r  maintenance faults, and was unable to offer a 
technical explanation as to the exact causes. 

The exhibition conrained displays of all items o l  
hospital equipment, from surgeon's tools, to diesel 
generators, to coffee disoensers. Certainlv the financial . 
tones of the delegates did not scem to be reflected in the 
glossy displays o f  the exhibitors. However. for an 
'[nternational event, l was disappointed with the notable 
absence of British exhibitors and with a few exceptions. 
the majority were French. 

International 
My allention \\as drawn, in particular, to  the fact 

that British and continental countries seem to  have 
different standards in respect of some equipment. The 
most apparent dilferences were French and German 
autoclaves, without safety interlocks on the doors. 
and fire-alarm systems incapable of distinguishing 
between an open-circuit fault and a fire call. 

The Coneress was. I felt. French orientated, mainly 
Frcnch dcl&ates speaking abnut the Frcnch healti? 
service. This is not necessarily a criticism, but detracted 
from the appeal o f  a truly international meeting. The 
delegates themselves, represented most parts of the world 
including dreece, Germany, ~ o r t u g a l ,  Italy. Belgium. 
South Altica, Nigeria, Israel, USA. Spain, New Zealand. 
Yugoslavia, Brasil, Switzerland and the UK. 

It was a valuable experience being able to meet 
people from such a variety of countries, yet wsho were 
employed in the same sphere of work as myself. While 
language difficulties did arise, 1 found i t  surprisingly 
easy to make myself understood when talking about 
a subiect with which both warties were familiar. This 
was one of the few occasions when national barrier, 
d i s a ~ ~ e a r e d  and were replaced with a bond of common . . 
interest. 

1 am pleased to have had the opporlunity to attend 
this Congress and Exhibition which, together with 
Paris itself, made a deep impression on me. I t  will only 
be in future months as new events present new problems 
that 1 will recall many of the details of these impressions 
and obtain the full benefit of the visit. I a m  most 
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Nottingham's second phase 
Taylor Woodrow Construction ( M i d -  
lands) Ltd.  has rrceivcd a contract 
\alued at approximately £18-5 mill ion 
iron1 the Trent Regional Health 
Authority for phase I 1  o f  the Univcl-sily 
Hospital & Medical School. Notting- 
ham. 

Thc architects. quantity hurvcyors 
and \tructul-al engineers are Building 
Design Partnership (Preston Group), the 
electrical and nicchanical mgincers. 

children's beds. Also included i h  thc 
completion o f  the outpalients' depart- 
ment and finishings o f  buildings erected 
as shell only in the phase-l contract. 
which was let at some £15-6 mill ion in 
1971 to Taylor Woodrow. 

Thc buildings are o f  steel-framed 
girder construction on a 9 . 6 m  grid. 
Double-T precast concrete units span- 
ning 9 6  m form user floors, which 
alternate with service floors throughout 

E .  G .  Phil l ipj  Son & Partners. and 
I<c\all Hayward & Partners. 

The work wil l  comprise thc crcction 
o f  thc north-cast block. containing f ire 
lloors o f  wards for ~cr iat r ic ,  obstetric 
and pacdiatric patients, together with 
t l i r  south-east block. containing iour . 
Hoors o f w r d s  for psychiatric and rncdi- 
cal oaticnts. A total oisome 1 000 out of 
1 450 beds for thc complete liospilal 
\<ill be probided. These included 168 
obstetric beds. 84 geriatric beds and 140 

the buildings. The service floors a!-e o f  
pot-and-plank construction, spanning 
4 .8  m with a centre support from mid- 
span o f  the double-T units above. 

Incorporated in the building, arc 
10 - S  reinforced-concrete service 
towers, containing stairwells and lifts, 
toilets and service ducts. nmking a total 
o f  31 such towers in the whole project. 

Completion o f  work i s  xheduled for 
September 1979. 

TOPPING OUT 
AT LEEDS 
The topping-out ceremony at thc new 
Leeds General Infirmary was performed 
by Mr. Arnold Tunstall. area admini- 
strator, Leeds Area Health Authorily. 
on the 27th February. 

The £22 mill ion complex i s  thc lirst 
British hospital to he based on the 
total-energy principle. The complex will 
supply. from One self-contained huild- 
ins, all electrical power. steam. hot- 
water. and air-conditioning refrigeration 
requirements for the new Leeds Gencral 
Infirmary and Uniwrs i ly  Medical and 
Dental Schools. 

Ultimately, thc station will have six 
2 m W  gcnerators with dual-fuel cngines. 
complete with waste-hcat boilers p l u i  
heat-recovery systems; six 7 l l 0  k W  
steam boilers with dual-fuel burners: 
17.58 m W  of  refrigeration plant; and 
six 450 1 i s  air compressors and driers. 

Eastbourne standby 
T\\o fully automatic mains-failure 
generators and one manually switched 
sct with a cambincd output of 1290 
k V A  have recently been installed at thc 
new Eastbourne District General Hospi- 
tal by Dawson-Keith o f  Havunt. The 
new 600-bed hospital i s  scheduled to 
come into o~era t ion  i n  May this year. 

The two automatic generating sets arc 
onstandby to four substationssu~plyine 

~~~ - 

vital hospital service% Each unit pro- 
vides 392 k V A  and they are l inked b) 
Dawson-Keith designed and built swil- 
ching and control gear. gi\ing full 
paralleling with automatic synchronisa- 
tion. The system will reach full rated 
output within l 0  s o f  failure of mains 
supply, and S designed to probide 
complete flexibility in supplying an) 
permutation of substations. Both units 
have Dorman engines driving Stamlbrd 
alternators, and automatic shutdown 
facilities, in the event o f  low oi l  pressure. 
overheating or exccss engine speed. are 
included. 

The third set, also with a Stamfnrd 
alternator but with a Rolls-Royce 
engine, produces 506 k V A  I t  i s  em- 
ployed as a direct standby via a single 
subslation to the hospital laundry. 
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Safety and medical equipment 
by JAN THORP 

A general view is presented on how to training is stressed. The component parts 
avoid hazards due to medical devices. As of the 'safety-tower': design; manu- 
the most common cause of mistakes and facture, installation, usage, maintenance, 
accidents lies in  the interaction between prepared measures and procurement, as a 
man (patientlstaff) and machine, the link between producer and user, are 
necessity of information (instructions) and discussed. 

The aim of this article is to present a general view on 
how to avoid unreasonable harards from medical de- 
\ices. Many well known facts are quoted-but have we 
drawn the right conclusions from them? Are we tackling 
each problem separately without taking the whole safety 
picture into consideration? 

The consequences of the malfunction of medical 
devices vary from inconvenience to death. Probably the 
most common unwanted effects of harardous and 
unreliable medical devices are caused by: 

oxygen-supply failure 
0 electrical failures 
0 abnormal heat supply 

Often the consequences, seen retrospectively, could 
have been avoided. Mostly, it is difficull to  blame one 
person; in some cases the equipment was deficient; 
now and then you can trace the trouble to inadequate 
maintenance. 

Generally, technical defects in medical apparatus are, 
rarecompared with themost commoncauses ofmistakes 
and accidents, which are found in the interaction 
between man (patient, staff) and machine. 

There is always a risk when a medical device is used 
by inadequately trained staff and when clear instructions 
are lacking. 

Fig. 1 Mistakes happen here 

The Swedish Supreme Court laid the responsibility 
on the County Council (the hospital owner) in a case 
where an intravenous catheter had been cut off in a vein. 
The staff could no1 be accused as the instruction for urc 
was in a foreign language. 

When using- the term 'unreasonable risk', writlen 
instruction should he regarded as an integral part of 
the equipment. Too often the stalf d o  not have enough 
information and training on how to behave, medically 
and technically, in stress situations. 

'Unreasonable risks from hazardous medical devices' 
is a rather vague term, and it is still more elusive as the 
risks may arise from any part of the chain: desizn. 
manufacture, installation, usage, maintenancc. 

S A F E T Y  a 

Fig. 2 The safety tower 

prepared  
measures 

maintenonce 

u s a g e  

rnanufocture 

design 
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WC never reach total safety. Even i f  w e  do, nhatever 
can be done i n  the stages from design to maintenance. 
there will still remain a gap between the safety level 
achievedandabsolute safety. Thisgapcan bediminished 
by forward planning (e.g. o l  available altcrnate equip- 
ment to serve the same role. planned alternative 
methods etc.). 

A perfectly safe construction might require less 
caution in use. A prototype for clinical evaluation ma) 
require more skilled users. 

Design 
The designer's skill, his cxpel-ience and his knowledge o f  
rcquiremcnts on different levels (medical, technical. 
legal etc.) are o f  great importance. The designer is also 
dependent on a feedback procedure to get continuous 
information o n  risks. complications etc. from the uscr 
and technical stafl. 

The development of safe, cffcctive medical devices 
must be based on well-defined medical and technical 
requirements. I t  is, however, year-long processes to 
obtain a 'safe' device. Well established co-operation 
between clinical researchers. hospital staff and manu- 
fdcturrrs is necessary. 

I t  iseasy to to fall into the trap o f  including too many 
functions, refinements or gadgets in the equipment. 
Too litt le time i s  then used for ergonomic considera- 
tions, simplifications and essentials. Simplicity in design 
and use o f  devices is highly desirable in clinical work. I 1  

i s  said that an apparatus with more than one knob is a 
bed design ! 

Manufacture 
We can design and manulkcture .safe' product*, 
sometimes at very high cost, and i t  i s  quite clear that 
where the l imit for safety is concerned there are con- 
flicting choices. 

The safety requirements for electrical apparatus in 
medical use concentrate upon obtaining conducting 
connections to the patient which wil l  allow only low 
leakage currents to How. Connections isolated from 
earth are preferred and when i t  comes t o  cardiac 
application the principle o f  floating connection must be 
applied. The general safety precautions advocated by 
IEC as laid out in SCGZA (Secretariat) 10 for eleclro- 
medical apparatus result in a marginal rise i n  production 
costs. say a few percent, i f  included from the beginning. 
Floating connections for cardiac application are more 
costly and wil l  result i n  a cost increase o f  about 15 7". 

A n  adoption o f  al l  the extreme requirements that 
have been discussed would result i n  complexity and 
higher costs. IEC's proposal can bc looked upon as a 
good compromise giving a reasonable safe equipment 
at a moderately increased mice. 

nately, the definitions o f  'safe' and 'use' are often 
rather vague. This implies that the manufacturer should 
actually warn the uscr, so tliat hc is quite aware o f  the 
dangers he faces when using the products. 

The manufacturer (the seller) o f  factory-sterilised 
disposables must register with thc National Board of 
Hcalth & Welfare. He must take the precautions 
needed to ensure that these products are sterile when 
they are used and to prevent their causing harm. 

Representatives o f  the Board are entitled to inspect 
the manufacturing o f  factory-sterilised disposables. 

(Swedish Law SFS 1975: 187). 
I t  is as important to control the manufacture o f  

complicated medical equipment as well as mass- 
produced disposables. Quality control must be under- 
taken by the producer and can be supplemented by 
checking by an approved inspecting authority or by the 
buyer. 

When a purchaser requests visual proof ofcompliance 
with the test requirements, his representative shall be 
permitted to witness the carrying out of the specified 
tests at the manufacturers' works. (Dept. o f  Health & 
Social Security, London. Hospital technical memoran- 
dum X. Safety code for electro-medical apparatus.) 

Installation 
Installation has to be safe; and this can be guaranteed 
only i f  special requirements are complied with. Such 
requirements are laid down by different authorities. 
standardising bodies etc.. and are valid for medically 
used rooms and other places where dangeroussituations 
may arise. 

The work within the IEC concerning electrical 
installations in hospital buildings i s  well advanced. The 
basic philosophy is to ohtain an electrically stable and 
quiet electrical supply. A 5-conductor distribution 
system gives a common zero potential on all conducting 
surfaces. A reliable emergency system suoolies electric - . .  . . 
power t o  operating lamps and other critical apparatus 
during breaks. and precautions i n  lay-out and \creenine - 
assist in obtaining interferencc-free operation. 

Procurement 
Procurement is an important administrative function 
to obtain a strong 'safcty tower' (Fig. 2). 

The basis for a good product in the end (meaning 
correct function. efiectiveness. safetv. maintenance - .  
system and staff education) is laid when specifying the 
functional and technical requirements of theeauinment. . . 
The requirements must bk as clear as possible and 
should be prepared as a teamwork between all parties 

P R O D U C E R  U S E R  , I , m I design I 1 I 
manufacture rnalntenance 
inrtallatlon 

P R O C U R E M E N T  

Fig. 3 
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concerned (user, technical stall' etc. in co-operation). 
Reference should be made to standard specifications 
and test specifications (if any). 

T o  avoid a vicious circle, it would be appreciated if 
the buyer stated his willingness to pay for safety, i.e. a 
higher priced but safer product. 

When the product is delivered, i t  should be inspected 
to see if i t  fulfils the buyer's purpose and gives safety 
for staff and patients. I t  is the responsibility of the 
buyer to  arrange such an  inspection using a qualified 
inspector either at the hospital or from an outside 
company, whichever is agreed upon between the buyer 
and the producer. Detailed safety requirements are 
often lacking and the inspector must therefore be well 
aware of the safety philosophy of the authorities. 

Usage 
In some cases it would be advisable to reduce the 
amount of equipment to minimise some of the hazards. 
Too many technical devices can stand in the way of 
proper contact between the patient and the staff. 

The safe use ofelectricity has long since teen regulated 
by rather similar general laws around the world. 
Generally, the owner of electrical equipment and 
installations-and thus also the hospital owner---bears 
the responsibility 

to ensurc that applicable safety standards are 
followed 

0 to  perform adequate maintenance of thc installa- 
tions and devices 
to issue supplenlentary safety directions if necessary 

0 to ensure that the sraff in question get relevant 
instruction. 

For  non-clcctrical equipment, laws for the protection of 
the worker (i.e. the staff) are applicable. Very little. 
however, is stipulated regarding the patient's right to 
be profectcd against the use of hazardous devices and 
methods. Here, personal responsibility comes into the 
picture. 

The physician, who is the head of the clinic (or 
department) is responsible for the activities within the 
clinic. (Swedish Health Care decrees 15 and 31). 

Thus the physician-also as a representative of the 

Fig. 4 The impact of responsibilities 

hospital owner-must see that directions and instruc- 
lions regarding the medical devices are available to  the 
staff. The staff must also he instructed regarding the use 
and the care of the equipment (including continuouh 
control of the operation). The hcad of the clinic must 
also check that the maintenance of the eauioment is . . 
properly performed-typically technical work! 

These generally defined responsibilities of the 
physician (head of the clinic) constitute a problem. 
owing to the fact that the develooments in the medical . 
and technical fields have made it practically impossible 
to demand from the physician-and other users-- 
recognition of all the intricate technical hazards. It is 
therefore desirable to separate the medical and thc 
technical responsibilities. Consequently, the head of a 
clinic should formally delegate his technical responii- 
bility to a competent technician within his slalf or to a 
technical department with sufficient competence. 

Maintenance 
Many hospitals have n o  systematic procedures for 
maintenance of equipment and installations. Apparatus 
is not sent to the technical staff until failures h a \ r  
already occurred. In some cases, the technical staff ha \e  
insufficient knowledge of the apparatus and have not 
been asked to  take part in the procurement of the 
apparatus. Furthermore, maintenancc instructions arc 
often missing. 

When setting up a maintenance system, it is advisable 
to make an inventory of the equipment available. In 
short this means collection of equipment data, e.p. 
producer, date of procurement, price, user, location. 
utilisation etc. These data should be noted on record 
cards or other documents. At the same time the condi- 
tion of the equipment should be inspected and the 
users' knowledge and operating capabilities checked; 
resulting, if necessary, in equipment repair or getting rid 
of obsolete equipment and personnel training. Further- 
more, the type of preventive maintenance used on each 
type o r  individual piece of equipment should be stated. 
e.g. periodic maintenance or based on 'condition 
monitoring' maintenance. 

Special attention has to  be given to equipment used 
for vitally important treatment and care. The need for 
making spare units available in case of malfunctions 
should be observed. More and bctter educated tech- 
nicians in hospitals are wanted, especially for safety 
reasons. The value of using the technician in the role of 
a hospital representative to meet the bargaining power 
of the manufacturer or seller cannot be overemphasised. 
Reporting of device-related deaths and injuries is 
important and should be directed to specific committees 
or stafl' members with good medical and technical 
knowledge. 

Theeconomically responsible management or author- 
ties play a key role in patient safety. Perhaps thc 
investments in the maintenance of safe equipment is 
too sparse? The elimination of device-related hazards 
is a political responsibility. 

A British memorandum advises hospital authorities 
of the procedure to be followed to ensure that informa- 
tion is rapidly made available about serious defects in 
medicinal products and other medical supplies and 
cquipment, and places the responsibility for the 
immediate reporting of incidents to  the appropriate 
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Department upon Area Administrators (HSC (IS) 41). 
Common international lines of safety recommendations 
for medical/technical work are highly desirable. 

Regulations and safety requirements 
As the hospital is a society in miniature, most of the 
general technical regulations also apply to the hospital. 
Thus, there is a jungle of clauses and paragraphs 
behind the technical activities in a hospital. 

The state authorities can act in many ways. As is 
well-known, there is a proposed amendment of the US 
Federal Food, Drug & Cosmetic Act to assure the 
safety, reliability and effectiveness of medical devices. 

lnternational work on the elTecti\eness and safety of 
medical equipment is going on in the International 
Electrical Commission (IEC) and the International 
Organization for Standardization (ISO). In the IEC. 

extensive work has been done on requirements for 
electrical installation and safely requirements for 
different types of electrical apparatus. Among the I S 0  
technical commiltfes. number 126 for anaesthetic equip- 
ment and breathing machines has reached an advanced 
stage in its standardisation work. 

The possibility of a patient obtaining compensation 
for injuries caused by hazardous and unreliable medical 
devices is often strongly connected to judical re- 
sponsibility and its legal solution. The conditions in 
Sweden have changed completely since 1975, as the 
general authorities (the County Councils) have accepted 
liability for what is called 'treatment injuries' practically 
independently of possible statements of responsibility. 
This law is expected to lighten the pressure on the 
medical staff and thus also to provide increased safety 
for the patient. 

Un aperqu general dcs moyeni d'eviter les risques prCscntes par les dispositifs ~nedicaua cst report6 La cause la plus 
frCquente d'crreurs c1 d'accidents reridant dans I'action conjugec de la personne (patient/pcrsonnrl) et dr la machine. 
la necessitC d'informer (instl-uire) rt  dc former ss1 soulignee. II est discute des elements entrant dans lc principc de recurit6 
inhCrente (fabrication, installation, emploi, entl-rtirn, pceparatifs et acquisition) en tant que liaison cnlre le productrur 
et i'utiliiateur. 

Es werdcn allgemeine iibcrlrgongrn angestcllt. uie man  durah medi,inische Gcratc hervol-geri~fene Zwischcnf;illc >cr. 
meiden kann. Da die am hauiigsten vorkommendc Ursacht von Fehlern und Unfiillcn in drr Weshcelberichung von 
Mcnsch (Patient !Personal) und Maschine liegl. wird die Natwendigkeit der Information (Unterueisung) und Ausbildung 
brtont. Die Rcitandtrille des Sicherheitsaufbaus IHerstellung. Installation. Gebrauch, Unmhaltung. Vorbercilungs- 
nkssnahmen ond BcschalTung) als Bindeglied nvischen Herstellet und Bcnut~ei- werden ebcnfalls diskutiert. 

Presrnia~ione dei critrri gcnerali per evilace i pericoli causati da congegni mrdici. Poiche la causa pi" comunc dql i  
errori cd incidenti 6 Ih~ ione  reciproaa tra uumo (pariente/personale) e la macchina, si sottolinca la necrssita di infor- 
marioni (addestramrnlo) c tirocinio. Si dixutono gli clementi che coitituiscono la torre di sicurcu;i (manitittura, in- 
stallarione, oro, mmutcnrione, miwre prcdispostc cd approvvigionamento) come anello di unione tra i l  produttorc cd 
i l  conxlmatore. 

Nigerian Association of Health Engineering 
The Nigerian Association of Hcalth Engineering was 
formed in 1975 and now has a membership approaching 
100, composed of professional and technical engineer- 
ing personnel associated with hospitals and health 
services. The Association enjoys government patronage, 
hut does not enter into negotiations for salary and 
conditions of employment of its members. 

In Nigeria, hospitals and health services are generally 
controlled by the Federal and State Governmenls, 
although there are some hospitals run by private 
interests. 

The principal aims and objects of the NAHE are as  
follows: 
0 to promote, develop and disseminate health-engin- 

eering technology 
0 to compare national and international experience. 
0 t o  promote the principle of integrated design by 

improved collaboration between the prolessions 
0 to promote more efficient managcmenl of operation, 

maintenance and safety of hospital buildings and 
equipment 

0 to oKer collaboration wilh other international 
organisations. 

The officers of the Association are: 
P,-eridr~lf: A. 0. Faluyi (Engineer). Lagos University 
Teaching Hospital. 
V;cEPrerident: 1. B. Aje (Architect), Ministry o f  Works, 
Ilorin, Kwara State. 
Trc~asnrer: Dr. G.  0. Ogunmekan, Adeoyo Hospital, 
Ibadan, Western State. 
Srrre1ot.j: D .  0. lmoisi (Engineer), Lagos University 
Teaching Hospital. 
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U N I T E D  A R A B  E M I R A T E S  

GOVERNMENT OF DUBAl  

DEPARTMENT OF HEALTH AND MEDICAL SERVICES 

ELECTROMEDICAL EQUIPMENT 
ENGINEER 

nubar I S  a rapdly growng port and commercial centre (population 
210.000) at the southern end of the Arabian Gulf. 
The Department of Health and Medlcal S e r v m r  is an important part 
of the development In addltian to existing facil#f#es. a £25 mlil#on 
bulidlng programme is in progress and plans are being drawn up for a 
new 600 bed hospital. 

~ngineer a i d  i l l  be expected to implement a fully blamed preventat#ve 
maintenance system 
SALARY. Grade A3(A) DH 4460 per month X 220 to OH 6000 per 
month (present exchvnge rate:  DH 7 4=C l  00) 
Placing in scale according to quai#f#caf#onr and experence. 
POST VACANT: Immediately. 
Othercandifion$, Free a~commodaf8on wsfh free water, air  condlrionina. 
electricry and hard furn~shngs. Two year contract renewable. Economy 
alr parsager for offrcer. wife and up to 3 children under the age of 18 
years. Removal allowance OH 3000. Car allowance DH 250 per month. 
No other a1iowances. 
Applications should be rent in the fsrnf instance in an envelope marked 
"~lectramed~cal Equipment ~nginecr" to: 

W. upton. 
Upton Associates. 
276 Hlgh Street. 
Langley, 
Berks. 

S U L T A N A T E  OF  O M A N  

M i n i s t r y  o f  H e a l t h  

HOSPITAL ENGINEER 
Applications are inv i ted f o r  t he  p o r t  o f  Hospital Engineer i n  
t h e  M in i r t r v  o f  Health. Sultanate o f  Oman. Arabian Gulf. 
A p ~ l i c a n t r  must be experienced maintenance e n ~ i n e e r r  w i t h  

enced in t h e  c o n k  o f 'Man tenance  staff and ~ a ~ n t e < a n c e  
Programming. Appl icants mur r  ho ld  a higher National 
Cert i f icate i n  Electrical or Mechanical Engineering (or equi- 
valent) and preferably be Members o f r h e  Inst i tu te  o f  Hospital  
Engineers. Appo in tmen t  ir fo r  one year i n  t h e  f i r r t  instance 
Salary Rialr Omani  5400 per annum (approximately L7700). 
There is no income t a x  at  present i n  Oman.  O t h e r  benefits 
include f ree acrommodarion, free medical t rearment  and 
generous leave 

Appl icat ions giving details o f  educational qualifications and 
experience together  w i t h  photo-copier o f  certificates and 
rer t imonia l r  should be r e n t  to:- 

1. H. T a y l o r ,  O.B.E., M.S.E. 
S t u d e n t  S u p e r v i s o r y  Serv i ces  
59 L o w e r  S t r e e t  
M e r r i o t t  
S o m e r s e t  T A 1 6  5 N W  

NORTH TEES HEALTH DISTRICT 

Top Flight Hospital 
Engineering 
Opportunity I 
N o r t h  Teer . . . a progressive Health D is t r i c t  
containing one o f  t h e  largest and most modern  
horpirair  i n  Europe. need a H o s p i t a l  
E n g i n e e r  (male or female) preferably w i t h  
hospital experience t o  use f lair  and ini t iat ive i n  
an impor tanr  and responsible por t .  

You should porrerr a qualificarion at  H N C  level 
or equivalent in mechanical or electrical 
engineering, plus the  abi l i ty t o  organise the  
w o r k  of a skilled maintenance team. 

Main rerponr ib i l i t ie r  include maintaining high 
standards o f  technical servicing ro medical 
departments and units. A n d  ensuring tha t  
technical manpower resources are deployed 
effectively throughout  t h e  D i r t r i c t .  

In addit ion you w i l l  car ry  o u t  surveys and 
prepare plans w i t h  a v iew t o  improv ing rhe  
engineering services, ar r i r t  i n  the  design 
specification and execution o f  m i n o r  capital 
works,  and represent t h e  Works Depar tmenr  
ar meeringr. 

i n  the  m o r e  impor tanr  aspects o f  t h e  job, t h e  
Hospital  Engineer, is accountable t o  the 
Dis t r ic t  Engineer. 

Salary is L3615-L4140 plus L183 special 
responsibi l i ty allowance. Benefits include 
payment o f  removal and sett l ing in expenses i n  
approved cares, a car user allowance and a 
superannuation scheme. 

A p p l i c a t i o n  form a n d  job d e s c r i p t i o n  
q u o t i n g  ref. H E 1 6  a v a i l a b l e  from T h e  
Personne l  M a n a e e r .  North Teer G e n e r a l  
H o r p i t a l .  ~ a r d w i i k ,  S tock ton -on -Tees ,  
C leve land .  T e l e p h o n e  S t o c k t o n  62122 
E x t .  745. C o m p l e t e d  a p p l i c a t i o n s  m u s t  b e  
r e t u r n e d  b y  2 8 t h  M a y ,  1976. 

L A U N D R Y  I N S T A L L A T I O N S  L I M I T E D  

Appl icat ions are i nv i ted fo r  the  p o r t  o f  

INSTALLATION ENGINEER 
(E lec t r i ca l )  

t o  join our exist ing team on giobal, planr installation w o r k .  

This is st imulat ing b u t  demanding w o r k  wh ich  needs a firrt 
class person. Applications i n  s t r i c t  confidence t o :  

L. A. E d w a r d r .  C h a i r m a n ,  
L a u n d r y  I n s t a l l a t i o n s  Ltd., 
Beech  House, C r o p r e d y ,  
Banbury ,  O x o n .  

MISCELLANEOUS 

RCULATING PUMPS and Steam Turbines, Complete units, 
xtric and steam, spares and service. TURNEY TURBINES Ltd., 
Station Road, Harrow. Tel.: 0 1 4 2 7  1355 and 01-427 3449 
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Sparta anti-corrosive fittings 
Increased light-less glare with new diffused cover 

Rehable hlgh qual~ty  f l t t~nqs Steel body coated w ~ t h  I Leaflet o n  reouest 
P.V.C. and  having cover- in vandal-resistirg clear 
diffused 'Cabulite'. 

B.S.I. Approved Class 1 Splashproof (B.S. 4533-2.2) 

In continuous production for prompt delivery 

Available for single and twin 8ft.. 6 f t .  5 f t .  4ft. and 
2ft. lamps. 

designplan 
LIGHTING LIMITED 
Grove Road, Sutton. Surrey 
S M l  1 BW Tel: 0 1 6 4 3  2231 

Surrey Area Health Au tho r i t y  

NORTH WEST SURREY 
HEALTH DISTRICT 

(I) Hospital Engineer 
- - 

to  be responsible for the operarion and maintenance of the 
engineering services of a recror bared at Holloway Sanatorium 
(f3615 to  f4140 p.a. plus L141 p.a. Outer London Allowance). 

(2) Assistant Engineer 
for duties in the District Works Department bared at Botleyr 
Park Hospital. Chertrey (C3067 t o  63507 p.a. plus €141 p.a. 
Outer London Allowance). 
Candidates (male or female) should possess ior port (1) an 
H N C  in a relevant engineering subject or an appropriate 
City and Guiidr qualification, and for port (2) an O N C  in 
Engineering. 
Further detoilr of there ports ond the appropriate application 
form ore ovoiloble from the District Personnel Department, 
Botleyr Park R St. Peter's Hospitals, Guildford Rood, Chertrey, 
Surrey KT16 lQA, to whom completed applications rhoold be 
returned by the 22nd Moy 1976. 
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Tnachray aJtoc aLes, a of wn cn conform to BS 3970ano r ITM 10 arc 
ata ao e n a r x q e  of slanoarll Charnoer s l es  Tncse are ics qneo to ra6c 
full 10. 15.21 and28 cu.ft. loads even taking into account the space usually 

lost due to loading arrangements. 

In order to ensure that your Thackray autoclave will always give you the best 
results, we operate an after sales servlce that is second to none. This 

includes standard service calls. planned preventtve maintenance contracts, 
and a 24 hour emergency service which operates 365 days a year. 

For further information, please contact: 
Chas. F. Thackray Limited. Head Office: P O .  Box 171. Park Street. Leeds LS1 IRQ.  England. 

Autoclam 1s a registered trade mark of Chas F Thackray Llm~ted 
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