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The Design of Security Units 

Timely Seminar 

F,z*.i,im rinr ( ' i~t i i idrrut ions 
Speaker. A.  Willian>\, C' 1:ng M l l : l  , 
Acting A\\i\t; inl Kcg~onal  Ingincur. 
Trcnt Kug~onal I l c d t I ~  Aul l ior i ty.  

('upiu\ oi t h \  ~ \ w c  wi l l  hc availahlc 
10 nunmembers 01 the ln\ t i tulc 1i1r 
£ l 5 0  per cop! dirccl from Suhrcrip- 
l ion Dcpartrncnt. Station 4pproach, 
Nor th  I anc .  Mark,  I v)., tsccn. 

Engineers' Registration 
Board 

Registration Renewals 
Thc Enginccrc' l<cgi\tration Board i\ 
cun\ii lcring thc inlroducl ion of a Gm- 
plilicd pruccdurc for the annual 
rcncwal 111 r c g i \ t r a t i m  

I t  is unlikely. hi,uc\cr, that thc 
rcvircd system wi l l  hc anuunced unt i l  

hut not a1 the lcvcl proi,idcd at the 
Spi'ci.11 Hmpitals. I t  i\ essential that 
thc nc i l  llnits arc planncd ;l\ part t,f 
a \cr!ice to the community ~ l f  which 
thr! nnl! form one part. 

The Type of Patient 
I h c  f i n1  papcr given to the \emirtar 
uas lhy Dr. Rohert 13lugla\s I t  i\ 
rcprintcd on p a c v  5 ,  h anil 7 

,\ ttrtin*. l ' o l k i ~ ~ ~  
Spcakcr: C ' .  Lake,  KMN KNMS S K N  
Nur \ ing Ollicur, Ucpartrnunt of Health 
and Social Security. 

later i n  1977. 
Mcanirhi lc,  i t  i\ not intcndcd ta 

is\ue the u\oal renowal slip i n  1977, 
hut  the r c n c u i  slip i a l i d  to thc end 
of 1976 wi l l  hc considcrcd re-\aliilatcd 
for 1977 so long as the rcgiitrant 
rcmainr I pitid-up rncnihcr 111 his 
\pon\oring Institution. 

Medal Winner 
O u r  photograph \how\ h l i  (;crrrgu 
l u w n  ( r ~ p h t )  hcing congratulated hy 
the l'rc\idcnt of the In5titute, h l r .  
l . H. Houor th .  al ter k i n g  prr5ented 
u i t h  the Ni,rlhcroft Si l ter Medal 
l o r  7 I h e  award is gi ien 
for the technical paper con\iilered to 
h a ~ c  m,idc thc hcrt contrihitt iun to 
~ n g ~ n c c r l n g .  

Mr. l ~~rcrn's winning papci ua, on 
?'/ ,c  A r t  o/ Pi<hlic Speaking. and was 
rclx~nti.<l in , ,ur Jul? 197i i \ \ i ic.  Hc 
cccrns to h r  making a hahit of cxccl- 
Icncc.  inc cc thi\ i\ the wcond year 
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Annual Conference 
Pitlochry 

The 30rd ,Annual (irnfcrcncc will he 
hrld in thc 4thnll I'alacc Hotcl, Pit- 
lochry on April 27, 2X and 29. 

T h r  ('onFcrcnce will he formally 
.~pened lhy M r  S. C' .  Agncu, Chief 
Engineer. Scottich Dc\clupment 
Dcpartmcnt. 

Thcrr wi l l  he a Scotti\h ('cilidh in 
the hotel on the evening of Werlnes- 
day, April 27 and thc Annual Con- 
Fcrcncr Dinner Dancc will hc hcld on  
the following evening, whcn thc prin- 
cipal gucst. and spraker, wi l l  hc Mr. 
Harr? r u i n g ,  Parliamentary Under- 
Secretary of State a t  thc Scottish 
Office responsihlc for Health matters. 

Speciall) reduced all-inclusise tcrms 
have hecn agreed with thc Atholl 
I'alacc Hotcl and i f  the total present 
rcachcs 150 the entire hotcl will he 
rcsc r~cd  cxcluci~ely for thc institute. 

We know that we can count on 
the loyalty of Scottish memhers, who 
regularly support the bicnnial Joint 
Scottish Branches Confercncc~ 70 well 
to thc tunr of almmt 100. 

Let us hopc that a similar nurnher 
from south of the horder will choose 
to enjoy a Conferencelholida) 
amongst some of the most splendid 
countryside in thc United Kingdom. 

Thcn we can enjoy the hotel to 
ourselves and, what is more. cclcbrate 
a record Conference. 

The usual Conference literature 
will he distributed at the turn of the 
year. 

Remember attendance is N O T  res- 
trided to Memhers of the Institute. 
As usual there will he a special 
Ladies' Programme. 

International Union 
Basil Hermon, who represented the 
United Kingdom Institute of Hospital 
Enginccring on the Council of the 
International Federation of Hospital 
Engineering from the time the Fed- 
eration was formcd in 1970 until 
January, 1976, has decided to rctain 
his international intcrest far  the rcst 
of his days hy forging a pcrsonal link 
with Australia. 

Basil, a widoiber, is to he married 
on 13 Nobcmher, 1976 to Miss Moya 
Thomas from Melbourne, Australia. 
Moya will be known to many of the 
membcrs of the Institutc of Hosnital 

would wish to join with us in offering 
our congratulations to them both. 

Announcement 
Alan Marshall and Partners, Consult- 
ing Civil and Structural tnginccrs,  
announcc that Mr. A. M .  hlacfarlane 
ha, rcturncd from Saudi Arabia and 
rcsumcd his dutics in the Birmingham 
OHicc. Mr. 1). 4 Humhcrstone is 
now the Rrsidrnt I'artner at o u r  
Riyadh Oficr ,  the address of which 
is PO Dux No.  0710, lliyadh, Saudi 
Arabia. trlephone l l i ~ a d h  38097. telex 
20138 SUI)AIIII SJ. 

Enginccring bccausc she was Basil's 
secrctar) at the sou th  wes t  Thames Southern Branch 
Rcgional Hcalth Authority from the 
time he first joined the Region in 
Nwemher ,  1974 until Moya returncd 
home to Auitralia in Septemher, 
1975. 

Moya has a l w  hail interesting in- 
ternational experience? having workcd 
in Norway and travelled throughout 
Europe, visited Russia and. when re- 
turning to Australia last year, she 
went partly overland through Turkey 
and lndia. 

The  wedding will take place at 2 
p m .  at the llradington Quarry Meth- 
odist ('huch, Oxford and readers 

The 176th mccting of thr Southern 
Branch was hcld at Queen Alexandra 
s p i t l  Portsnouth on Septemher 
I X .  

There was no  speaker, it being a 
hucincis mccting only, hut a rrport 
was rccc i~ed  on the rcccnt Branch 
‘.\.isit= to IBhl ,  Portsmouth. 

Mr. Dcnnis Wilson, who has so 
thoroughly carrird out the duties of 
Branch Honorary Secretary for 
rcvcral )cars, ha, indicated that he 
hopes that a successor may br  nomi- 
n'rtcd to assume the office as from the 
1977 Annual General Meeting. 

London Branch 
Date (T11c5da)) Suhjcct Arranger 
Noventher 30, 1976 Engincurinl: I'unetion, in Bushlll 

Ho\pital Architecture. 

West of Scotland Branch 
The Branch's first meeting of the 
1976177 syllahus was held on Thurs- 
day, 30th Septemher 1976. The Chair- 
man commenced the proceedings by 
congratulating Mr. J.  Crawford on his 
retirement from the post of Hospital 
Engineer at Belvidere Hospital after 
40 years in the Service, 32 of which 
had been spent in Belvidere. The 
Members wholeheartedly endnrsed the 
Chairman's congratulations. 

The paper presented at this mccting 
was "VHF Radiotclcphone Communi- 
zations". I.. H. Stanley and K. Arm- 

strong of Pyc Telecommunications 
Limited led thc Mcmhcrs gently into 
what is a highly complex subjcct by 
tracing the history of VHF radio com- 
munications from thc early 1940s in a 
lively and informative presentation. 

After coffee, the Memhers asked a 
wide range of questions on a variety 
of aspects related to V H F  Radio- 
telephone Communications and peri- 
pheral equipment until the Chairman 
reluctantly called for the last question, 
and finally closed the meeting with a 
vote of thanks to the speakers. 

Oalc Event Venue 
T l w r d a y  Yneomatic Controls with CGHB, Sauchichall Strcct. 
December 16, 1976 Enlphasis on Floidics. Mr. Glasgow. 

C.  Steele, BSc CEng M1 
Mech E, Scottiyh Pneumatic 
Supplies Ltd. 

Friday Annual Dinner and Dance. Burnhrac Hotcl, BcaruJcn, 
banuary 21, 1977 Gla~gow.  
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quietly in 

your hospital 
Horna castors are all about 

You shouldn't need an open door 
to see the way to safety 

(Put yourfingeroverthe doorway -turn it's safeto move7l 
Wespecialise in emergency iightingryrtemsto meet your 
legiirlative obligation underthe Fire Precaution Act 1971, 

andthe HealthandSafety atWorkAct 1974. 
Ask our Firs Engineering Ospanmentforadvice: 

OurSdes Dapanmantforercapeluminairar. 
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The /ir.rr of several paprrs presented at the lnstirur<~'s symposium The  Ilesign 
of Security Units, held at the lnstirution of Merhnnicol Enn.ineers in  London, 
on October 20, 1976 

The author sets the scene for  the papers which followed, and which wi l l  be The Desi#n of W ~ ~ O ~ U C C ~  in  ...~,,~b~,. ~X.SU. . Hospital .nginec.ng. H .  . cona.,.nt 
Formsic P.rjchinlrist to the Midland C<,nrre for Forenric Psychiatry und to the 
Home Ofice, and Senior Clinical Lecturer and Postgraduate Clinical Tutor 

The T Y D ~  of Patient and 
ROBERT BLUGLASS, MD FRCPsych DPM 

Background 
The hospital carc of thc mentally 
dirurdered patient twenty ycars ago 
was a \er?  different matter from the 
situation that exists toda). Ekery 
mental hospital had a t  k a \ t  one 
luckeil ward for cach rcx, and proh- 
ably more, and nurring staff were 
skilled in the techniques o f  caring for 
difficult patient, with s in~p le  drugs 
and therapeutic aids They had a 
professional tradition and experience 
that extended hack over very many 
years. The  last two drcades have lheen 
a period of enurmrrus change in 
mcthod and philosophy of psychiatric 
treatment and carc, and also in the 
organisation and managcnicnt o f  psy- 
chiatric hospitals. .An increase in 
medical, nursing and other staff has 
led to  the de\elopment of multi- 
disciplinary teams in which doctors, 
nurses, social workers and psycholo- 
gists work together, increasingly on a 
h a i s  of equalit), to carc for smaller 
groups of patients within the total 
institution. lmpro\cd treatment and 
new drugs have resulted in increasing 
nunihers of patients returning morc 
rapidly to the community, and the 
numhers of patients resident in the 
hospital a t  any one time has fallen. 
Equally thr  number who i t ay  for  long 
periods of time has reduced o r  
changed in character so  that they 
now increasingly tend to  he in the 
older age groups. Thc  fabric of hos- 
pitals and the facilities uithin for  staff 
and patients have improbed enor- 
mously. i n  particular, the need to 
have locked wards for most o f  the 
patient population is a thing of the 
past so that most psychiatric hospitals 
habe come to adopt an  "open-door" 
policy. This is partly the result of the  
therapeutic revolution, hut is also d u r  

to  a change in  outlook. It  is con- 
sidcrcd that it is had policy and anti- 
thcrapeutic to  lock wards o r  provide 
physical security measures for a small 
numbcr of patients. The  presence of 
locked wards is sometimes seen as a 
threat o n  the part of other patients; 
inducing a n  undcrcurrcnt of fear that 
they might he mobed there in certain 
circumstance\. 1.ocked wards arc  also 
considered hy many to  he inappro- 
priate when 80% o r  morc of the 
patients in psychiatric hospitals a rc  
thrrc  informally and 'ioluntarily. 

No-one \could dispute that these 
improvements in the care uf the 
mentally i l l  oxer thc years lhaue heen 
anything hut desirable, and thcy have 
led o n  to fur ther  progress in the 
shape of smaller psychiatric units 
hased in general hospitals and to the 
development of a n  incrcasing trend 
towards caring for thc mcntally dis- 
t~ l rhcd  in the community, as far a s  
possihlr. All t h e x  mwcmcnts  can be 
cxpected tu continue into the future.  

For  most patients then, thc quality 
or care continue7 to  i n i p r o ~ c ,  and has 
bccn given rxt ra  impetus h) thc 
recent policq documents issued by the 
Ikpar tnient  of Health, Belrcr Services 
for the Mentally I l l  and Priorities jor 
f11,aiih and Pr,rsonul Srr io l  Services in  
England. There  are ,  however, a rela- 
tively small number of patients who 
present new problems of management, 
partly as a result of thcsr changes in 
organisation and structurc of the psy- 
chiatric scrvices. They arc  patients 
who present more  difficult prohlems 
o f  hchaviour as a result of their ill- 
ness or personality structurr,  and for 
whom the methods of management in 
opcn-door wards o r  in a district 
general hospital arc  unsuitable. Some 
uf these patients present to the Ser- 

vice directlq from the community, hy 
referral from family doctors o r  are  
brought to  hospitals hy social workers, 
police o r  other agencics. Others,  
partly hecause of their behaviour 
prohlcm, present by way of the c i~ur t s ,  
charged with criminal offences of 
barying degrees of severity. I n  esscnce, 
these two groups of patients a re  very 
similar, the  main differrnce hetwcen 
them being the mode of presentation. 
It is well known that a high propor- 
tion of pcoplc who are  in prison are  
people who a t  other times have 
receibed psychiatric carc o r  are  people 
who will require it in the future.  
Many require it at the present time. 
Other patients a t  one moment in a 
psychiatric hospital arc  peuple who 
a t  other times h a l e  heen in truublc 
ui th  legal agencies hecause of their 
disturbed o r  unpredictable bcha\iour. 

During the past few years the 
patients in this small hut dinicult 
category have often been refused 
admission to existing psychiatric hos- 
pitals and units hecause insufficient 
measures of control and security have 
heen a ~ a i l a b l e  to  care f o r  thcm and 
hecause the open facilities are  unsuit- 
able. They have not infrequently heen 
sent to  prison inappropriately. Other- 
wise they have hrcn discharged into 
the cummunitx untreated to  be 
handlcd by whatever resources are  
available, by the social services and 
voluntary agencies, o r  else they have 
had to fend for  themsclvcs. 'They a re  
of ten found sleeping rough, present- 
ing to emergency services, casualty 
departments o r  appearing in church 
crypts and the like. A significant 
number of them have had to  he 
accepted hy the Special Hospitals, 
Broadmoor, Ilampton, Moss Side and 
Park I.ane, the hospitals that provide 
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conditions of maximum security, as 
they may be all that is available even 
if that level of security is not really 
required. A further problem arises 
from this. As patients in the Special 
Hospitals respond to treatment and 
need to be rehabilitated back to their 
own communities there is often a 
need for a halfway stage, to admit 
them to hospital near their home 
prior to their release and supervision 
outside. I t  is now very difficult for 
Special Hospitals to find local psychi- 
atric units willing to take their 
patients and this is a group that is 
likely to require the help of the new 
security units. 

Proposals 
In response to the accumulating 
difficulties that all this has generated, 
the Department's internal Working 
Party on Security in NHS hospitals 
(the Glancy Report) and the report 
of the Committee on Mentally 
Abnormal Offenders (the Butler 
Reporr) have advocated the provision 
in the National Health Service of 
special units on a regional basis 
designed to provide a greater degree 
of security and control than existing 
hospitals, but not at  the level offered 
at  the Special Hospitals. These units 
would be provided for carefully 
selected patients who clearly require 
a high degree of special care. Others, 
including some who may have been 
offenders and some who may have 
been disturbed only briefly, would 
still he accommodated as they are a t  
the oresent time in most areas in 
existing psychiatric facilities. The 
De~ar tment  has not withdrawn from 
existing psychiatric hospitals the 
requirement to provide facilities for 
all categories of patient up to the 
level of maximum security. The new 
units, however, will relieve them of 
the most difficult groups for whom 
an intensive degree of control and care 
is required. Many of us feel the 
emphasis in the new units should be 
upon this intensive care rather than 
on the security aspects, even though 
basic security is necessary. For this 
reason more than one planning group 
has decided to talk ahout "Intensive 
Care Units" rather than "Regional 
Security Units", the term originated 
by the two Reports. 

Provision of a Service 
One essential is to note that from a 
functional point of view the new units 

must be planned as part of a service 
in the community of which the unit 
is only one part. The role of existing 
hospitals and units, of penal institu- 
tions, social services and probation 
services in relation to the units has 
to he fully worked out and mutually 
understood. The provision of support- 
ing out-patients, day hospital and 
other supporting services has to be 
considered as part of a total policy 
plan. I t  would be a mistake t o  plan a 
secure building in isolation without 
first carefully planning a regional 
service as a whole. 

The Patients 
The patients for the new unit will 
therefore be individuals suffering 
from mental disorder who require 
intensive care and control. 

But what categories and types of 
patients might we expect to admit? 

First, ,the problems we are con- 
cerned with apply to men more than 
they do women. Although more 
women than men are referred to 
ordinary psychiatric out-patient clinics 
the more serious prohlems of dis- 
turbed, antisocial or deviant beha- 
viour occur in men. There are, how- 
ever, a small number of women who 
would probahly require these new faci- 
lities. The Glancy Rrport considered 
that about a fifth of the available beds 
might be for women, and our work in 
the West Midlands Region leads us to 
similar conclusions. 

There is also a need to consider 
whether any accommodation should 
be made for children and. adolescents. 
There is a small provision in some 
regions for the in-patient care of these 
erouns. but occasionallv a child or 
idol&ent does present-very difficult 
hehaviour orohlems for which a more 
secure setting is required. It is douht- 
ful whether a special unit for adults 
hhould also attempt to accommodate 
children, even in a separate suh- 
division. Such a unit would require its 
own separate facilities, isolated from 
the adults, and this would be expen- 
sive in terms of building and staff, 
and undesirable administratively. A 
secure children's unit should he sited 
separately adjacent to other types of 
child accommodation. Despite this, a 
separate facility within the whole for 
a young people's unit for 17- and 18- 
year olds may be necessary. 

We now come to the diagnostic 
categories that might be suitable for 
the type of care that we have in mind. 

The Glancy recommendations ex- 
clude three principal categories that 
would not be suitable for a secure 
unit, even though a more secure set- 
ting in an  ordinary psychiatric hospital 
might he desirable from time to time 
for some of them. Those excluded 
are elderly patients who are inclined 
to wander away from the hospital or  
ward, very severely mentally handi- 
capped patients who are destructive, 
highly disruptive and over active, and 
patients suffering from mental illness 
who are only a very difficult problem 
of management during a brief acute 
phase of their condition. 

The patients who might be con- 
sidered are rather more difficult to 
define, and none of the Reports go into 
much speculative detail about them. 

Certainly, mentally ill patients 
whose illness is accompanied by diffi- 
cult behaviour would be considered 
for admission. They would be likely 
to include the more unpredictable 
patients including those with delusions 
of persecution, people with unusual 
types of more serious depressive ill- 
ness, or  some with physical ailments 
associated with mental illness and 
leading to behaviour problems. For 
instance, a man in his 40's who 
believed that he was plagued by a 
conspiracy against him on the part of 
anyone in uniform resulted in his 
making threats towards a variety of 
uniformed services sometimes causing 
a fear that he might behave violently. 
He was refused admission to hospital 
hecause of his potential dangerous- 
ness. He might have been a suitable 
case for admission to a secure unit. 
Another case, a woman, depressed 
and frightened, attacked her daughter 
to prevent her being taken away by 
imaginary kidnappers. Her unpredict- 
able behaviour and the one episode 
of minor assault made her a difficult 
case to manage in an  ordinary psy- 
chiatric hospital and hers is a case at 
present difficult to place which would 
have fitted well into a secure unit, 
where her condition could have been 
treated relatively easily. In compari- 
son, in another case, an Asian gentle- 
man who was totally mute and was 
thought to be schizophrenic, stole a 
minor item from a store. I n  court, on 
medical evidence, he was found unfit 
to plead to the charge against him. 
and he was ordered to be detained in 
a hospital which would be nominated 
by the Home Secretary. For him, a 
secure unit would not have been suit- 
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able because his schizophrenic con- 
dition was not difficult to manage and 
he showed no signs of dangerousness 
or behaving in a seriously disruptive 
or disturbed way. He would have 
been managed in an ordinary PSY- 
chiatric hospital and in fact he was 
ultimately accepted into one where 
he resides at the present time. One 
of the important factors in consider- 
ing suitable cases for admission to 
such a unit is treatability and likeli- 
hood of response to treatment. 
Patients who can be predicted to need 
a very long period of years within a 
secure residential setting would not 
be suitable because no-one would wish 
a treatment unit of this kind to 
become a chronic hospital simply 
providing long term care. This is one 
of the reasons why careful selection 
is so important, and why a close 
liaison with the other security services, 
the Special Hospitals on the one side 
and the less secure service on the 
other, is imperative. 

Mentally handicapped people whose 
condition is not severe are another 
group for consideration for admission. 
Those suffering from higher grades 
of mental handicap can be treated 
reasonably well with patients suffering 
from other conditions. But the much 
more disturbed and subnormal group- 
ings require to be treated together as 
they present special problems of their 
own. A young man, mildly handi- 
capped, who suffers from periodic 
bouts of depression and irritability, 
tends to molest small girls during this 
time. His condition is a hopeful one 
for treatment and he might be a suit- 
able case for admission. A young 
woman whose unpredictable temper 
tantrums make her a problem of 
management in an ordinary ward 
might for a limited period benefit 
from treatment in this unit. Another 
man with an IQ of 68 repeatedly 
exposes himself sexually and is con- 
stantly being arrested, appears in 
court and sometimes is imprisoned. 
Such a patient requires the attention 
of people who are gaining extensive 
experience in dealing with such cases 
and who can follow him up in due 
course in the community. He is 
another possible candidate. 

Patients with personality discrders 
are a third important group. In many 
ways this is the more difficult group 
to treat. In  many cases treatment is 
of doubtful value, and psychiatrists 
are tending to feel that those with 

the more serious problems are better 
treated in special units in prisons, or 
by other social, rather than medical, 
measures. There are some, however, 
who respond well to the efforts of 
concerned, interested doctors and 
nurses who can make a good rela- 
tionship with them and influence their 
bad patterns of behaviour. Some 
suffer from isolated deviations of 
behaviour which frequently get them 
into clashes with the public or with 
the police, but which can respond 
not infrequently to psychological and 
psychiatric measures of treatment. 

Assessment 
In the final analysis, it is not so much 
the diagnostic category as the patient's 
behaviour, its seriousness, manage- 
ability and dangerousness which 
must be taken into account, having 
considered the history and the possi- 
bilities for a therapeutic programme. 
This must all be weighed against the 
characteristics of those people already 
in the community and the likelihood 
of such a patient "slotting in" 
and responding to treatment within a 
group. The patient must be able to 
benefit from the treatment pro- 
grammes available in each unit, and 
this means a careful selection pro- 
cedure and a period of assessment. 

Ideally a variety of treatment pro- 
grammes should be constructed within 
the total institution. 

The need for accommodation and 
facilities for assessment procedures is 
important. There will probably be 
requests for admission to these units 
from many sources but each case 
must be considered carefully. The 
Butler Report (and now the DHSS 
proposals for amending the Mental 
Health Act, 1959) suggest a new pro- 
vision, to allow a court to make an 
order to send a patient to hospital or 
to a secure unit for a period of assess- 
ment of up to three months in the 
first instance, with a possibility of a 
further three months if necessary. 
This would mean that if in the end 
the patient is considered unsuitable 
for a treatment programme in the 
unit after a period of assessment, then 
an alternative sentence can be con- 
sidered by the court. I t  would prevent 
patients being admitted after too short 
an assessment, with regrets afterwards 
because he was wrongly placed and 
the doctors are unable to move him 
anywhere else. 

Conclusions 
1n general terms then, we can say 
that adult men will be in a majority 
of those who will seek admission to a 
regional secure unit, with a small Pro- 
portion of women and of Young 
people. They will require assessment 
facilities, and after admission a variety 
of possible therapeutic units, depend- 
ing upon the conditions and prefer- 
ences for treatment. The units offer 
a possibility of developing experimen- 
tal methods of management, COmPar- 
ing one treatment mode with another 
and for continuously monitoring the 
regimes and management within the 
unit as the service progresses. Treat- 
ment will be likely to include medical 
(including drug) treatments, psycho- 
therapy in groups and individually, 
and behavioural treatments. The 
patients are thought to be medium- 
stay and will require facilities for 
work, recreation, exercise and leisure. 
~ o s t  will be people in the working 
age groups who will require a variety 
of work for therapeutic as well as 
occ(lpational reasons. Physical fitness 
and exercise are an all-important 
aspect in the running of any secure 
institution as those vastly experienced 
in the management of Broadmoor 
patients will be quick to remind us. 
The tensions and difficulties that can 
arise where insufficient exercise oppor- 
tunities are available are considerable. 
Equally, constructive use of leisure 
time is one aspect of therapy and 
this must be considered. Many too 
will have educational difficulties which 
are part of the total problem and 
these must be provided for. The need 
for constructive and well thought out 
aftercare arrangements will mean that 
social workers and community nurses 
will be important members of the 
teams. The behaviour problems 
involved will include, as I have indi- 
cated, some who are potentially vio- 
lent, others potentially destructive, 
and some variable difficulties in form- 
ing and sustaining stable relationships. 

One of our difficulties is that we 
have no established unit to guide us 
about the range of behavioural prob- 
lems and patterns that are likely to 
seek admission. For this reason, and 
to allow changing patterns of treat-, 
ment to develop, flexibility in design 
seems to me essential. The first units 
will be basically experimental, and 
will provide an exciting challenge and 
opportunity to designers and planners 
unique in the National Health Service. 
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This article gives a comprehensive survey of one of the most neglected subjects Management in manaement a y  - the p~ann, developrnmt 0, n, next generation of 
managers. Mr. Buckley is Dislrict Works Olficer for the Merton, Sutton and 

Development Wandsworth Area Health Authority (Teaching)-Roehampton Health District. 
in South-W~st London. 

-The Way Ahead 
R. D. BUCKLEY, DMS TEng(CE1) MlHospE MlPlantE AMBlM 

There are several ways to develop staff 
within an Organisation. There is a 
considerable amount of academic and 
other literature on how this process 
may be carried out. Briefly, some 
methods currently in use are: 

Management development by indis- 
criminate and unplanned training 
based on, or resulting from, crisis 
management; 

The autocratic or Theory X 
approach by an individual at the head 
of the Organisation.. The "we know 
what is hest for you" approach; 

Bx planned training - unrelated to 
a manpower approach; 

By systematically looking a t  the 
Organisation's manpower require- 
ments, and then training and develop- 
ing the individual to meet the Organi- 
sation's objectives; 

By systematically looking at the 
individual's desires, wishes, aspira- 
tions, hopes and needs, and reconcil- 
ing them or harmonising them with 
the existing and forthcoming require- 
ments of the Organisation within 
which he or she is expected to work. 

This paper is not intended to help 
the specialist training officer, but to 
assist that larger number of Works 
Staff Managers who want to know 
about Management Development. 

Management Development should 
embrace all staff through from Job 
Specification, Recruitment and Selec- 
tion, Managerial and Technical Devel- 
opment and Evaluation and Appraisal 
Systems. The process begins at initial 
entry to the Service and continues 
until eventual retirement. I t  is not 
exclusively for junior and middle 
management, it should apply to each 
level of line and functional manage- 
ment. For the purposes of this paper 
a single grade of staff has been chosen. 
i.e. Assistant Hospital Engineer. The 
principle embodied, however, can be 
applied to every grade ttirough to 
Regional Works Officer and above. 

In  management terms the young 
manager a t  the bottom of the promo- 

tional tree does not only require tech- 
nical ahility (although very important) 
he requires the management tools to 
implement policy which, 40 a large 
extent, is imposed from his line man- 
agement above in District, Area, 
Region and the Department of Health 
and Social Security. In order to learn 
and practice these skills a formal sys- 
tem of development is required, if he 
is to progress within and contribute 
to the Organisation. 

The processes involved at the pre- 
sent time in the selection of Engin- 
eers leaves, in many cases, much to 
he desired. Experience has shown that 
it is not always the best technically 
qualified personnel who perform well 
when placed in the job. 

I t  must be understood that a Hos- 
pital contains many other professionals 
of which many are highly qualified 
and, at the same time, individualistic. 
In order to obtain the very best 
results from the limited resources 
avafiable, management has to take 
these factors into account. The very 
best decisions taken from a purely 
technical point of view are not always 
in the hest interests of the Service. 

Unlike industry, the National 
Health Service does not have a profit 
motive. However, it should not he 
concluded from this that no objectives 
are set. On the contrary, since its 
reorganisation in April 1974, the 
health care pattern is now based on 
teams of management from differing 
disciplines, i.e. medical, nursing, 
general practitioner services, admini- 
stration, financial and engineering1 
building, the latter being generally 
re-titled Estate Management Func- 
tions. The whole emphasis has now 
been placed on interdisciplinary ex- 
change of ideas with collective man- 
agement decision making. This 
emphasises that it is now more impor- 
tant than ever that a young manager 
should be selected and developed 
through his career to meet these 
objectives. 

At the present time the standard 
method of selection is the interview. 
The normal procedure is: 

Draft and agree advertisement; 
Advertise in local and National 

press; 
Send out job description and appli- 

cation form; 
Select shortlist of candidates for 

interview; 
Interviews - one panel, interview 

of approximately 'half an hour; 
Select successful candidate from 

interview; 
Inform candidates - successful/ 

unsuccessful. 
In  drawing up the advertisement 

the Personal Specification is taken 
into consideration. The advertisement 
is generally .concise and informative, 
and is not unduly reticent about diffi- 
culties commonly experienced by 
people in the job. The publication of 
the advertisement is looked at in 
detail on a national and local basis 
through media likely t o  receive the 
attention of suitable candidates. 

The prepared application form 
should elecit relevant information 
about an enquirer's record, and throw 
some preliminary light on his chances 
of surmounting the difficulties and 
prohlems of the job (particularly 
important with personal matters). 

In addition to the application form, 
further information, in the form of a 
job description, is usually sent. 

The returned application forms are 
scrutinised and a list is made of those 
candidates considered suitable for 
interviewing. The interviews ihem- 
selves are usually carried out by a 
panel or board consisting of the 
departmental head, personnel officer 
and one outside assessor, and nor- 
mally last for one half hour. 

Notification of the decisions made 
about all applicants, and the appro- 
priate scrutiny of the application 
forms of unsuccessful applicants who 
might he worth further consideration 
is then carried out. 
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Interview Content 
The basis of these interviews is to try 
and match each candidate as closely 
as possible to the Personal Specifica- 
tion - although in practice it is found 
that no one person matches these 
requirements precisely. 

In the main, interviews are split 
into two main sections: Technical, 
and Personal. 

Because of the high technical con- 
tent of the job it is found that most 
of the questions will be based from a 
technical view point. These questions 
are usually relevant to the Hospital 
environment. Basic technical and craft 
knowledge are the main questioning 
topics, examples of these being: 

What is a steam trap used for? 
What type of pipework would you 

use for cold water services? 
How would you test a three-phase 

electrical motor? 
The second, and perhaps least 

important part of the interview at 
present, is the general aspects of 
background - career to date and 
promotion prospects. 

In many cases the full potential of 
what an Engineer actually thinks in a 
given situation is missed. Questions 
in this section do not tend to be too 
open ended. After all, at this stage, 
the interviewer is usually looking for 
technical expertise and "a good 
Engineer". 

Training 
On entry to the Service the young 
Assistant Hospital Engineer finds that 
the most commonly used training 
method is "standing next to Nellie". 
In ather words it is on the job train- 
ing which is not programmed or for- 
malised. 

How much is learned in this situa- 
tion is difficult to evaluate except to 
say that effective Hospital Engineers 
sometimes turn out effective Assistant 
Hospital Engineers. 

From the technical point of view 
there are two good methods of train- 
ing. Firstly, there is the Department 
of Health and Social Security Train- 
ing College at Falfield. This special- 
ises in those technical aspects of 
training in which the new entrant to 
the Service may not he familiar. This 
is generally referred to as Specialised 
Training. Secondly, there are the Day 
Release Courses at Colleges of 
Further Education so that technical 
academic training may continue to 

Higher National Certificate level or 
full Technological Certificate level. 

Finally, there are one or two 
course specialising in Hospital Works 
Department Management a t  the 
DHSS Engineering Training Centre at 
Falfield. These usually last two weeks. 

Training is not programmed at the 
present time, it is generally left to 
each Assistant Hospital Engineer to 
sort out his own training programme 
although encouragement to attend 
courses is always given. Failure to 
attend courses could mean that pro- 
motion is slow. No career guidance 
is given on a formalised basis, 
although the Regional Engineer's 
Department may sometimes have a 
career counselling service. Occasion- 
ally, job rotation and training schemes 
do appear (a good example may be 
found in the Wandsworth and East 
Merton Teaching Districtl) but such 
schemes may only embrace one grade 
of staff. It is the development of the 
whole man which is essentially impor- 
tant and which has to be catered for 
if both he and the Organisat~on are 
to benefit in the long term. 

The Case for Change 
It is particularly interesting to note 
the report submitted by Sir Leslie 
Tyler on the grading, training and 
qualifications of Hospital Engineers in 
1964 has still to be implemented from 
a Management Training point of 
view. In particular, paragraph (I)  52 
states: 

"The young man who has only just 
completed his basic engineering train- 
ing and obtained his ONC will not 
be a fully effective member of this 
staff. He needs comprehensive instruc- 
tion coupled with opportunities or 
practical experience in all aspects of 
engineering appropriate to the Hos- 
pital service. He should, in fact, con- 
tinue his engineering education 
focussed on the specific field of Hos- 
pital Engineering. He needs to acquire 
a knowledge of management and 
administration and we would expect 
his training to include visits to andlor 
attachment to other hospitals. Train- 
ing should also include a short period 
in the Regional Hospital Board Engin- 
eering Department". 

I t  is obvious from this that the 
engineer needs to acquire a know- 
ledge of management and terotechno- 
logical principles. I t  also points out 
that training should include attach- 
ments to other hospitals and Regional 

Hospital Boards. In today's context 
perhaps this should now read 
Regional, Area, District and Hospital 
attachments. 

I t  has been suggested by the  Chief 
Engineer at the Department of Health 
and Social Security that training log 
books could be introduced to formal- 
ise the present systemz. A system of 
training must be evolved which not 
only takes into account the provision 
of academic and practical professional 
skills but also management develop- 
ment skills. They should ideally be 
co-ordinated to form a training pro- 
gramme. 

The selection techniques presently 
used do little to resolve the long term 
manpower policies. Little account is 
taken of the behavioural aspects of 
the candidates' performance past and 
present. It can be seen from the inter- 
view procedure that no scientific 
methods are used to determine the 
characteristics required for the job 
It seems strange that we spend a large 
amount of time, as professional 
people, evaluating systems and select- 
ing the correct use of plant and equip 
ment that may only last ten or 15 
years. Yet, at the same time, we are 
willing to employ junior management 
that may be in the service thirty or 
forty years in a half hour interview! 
An organisation can only be as good 
as the people which it employs. 

A recent development in this area 
has been an attempt to "put people 
on the balance sheet" - in other 
words to assess, in financial terms, the 
worth of the individuals who make 
up an Organisation. This is known 
as Human Asset Accounting:l. It is 
worth considering that an individual's 
worth to an Organisation may be 
several times his salary; in such a 
case a management development pm- 
gramme would be invaluable. Human 
Asset Accounting could be used in 
an informal way by assessing people 
on their training, qualifications, skills 
(technical, administrative and social), 
scarcity value, etc., and programming 
the career development for those who 
most need it. 

I t  is perhaps worth noting at this 
particular stage that now more speci- 
alised personnel officers are being 
employed with Area and Districts, 
expertise is becoming available to 
carry out these tasks in a professional 
manner. 

I t  has been suggested that many 
Asistant Hospital Engineers in post 
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at present are k i n g  by-passed on the 
promotion tree by outside candidates 
on interview hoards. Perhaps this is 
one indication of the present effective- 
ness of management in the Selection 
and Management Development of this 
grade of Engineer. We are also seeing, 
at the present time, many early retire- 
ments of Senior Officers. 

Promotion for middle management 
will mean that vacancies for new 
entrants will he plentiful. Therefore, 
is the time for change now? 

Typical Specification for the 
Grade of Assistant Hospital 
Engineer 
The following Personal Specification 
has been drawn up based on the 
requirements thought to he relevant 
at the present time'. I t  includes the 
following main points: 
Physical make up; 
Attainments; 
General intelligence; 
Special aptitude; 
Interests; 
Disposition; and 
Circumstances. 

In considering the attributes 
required for successful performance 
in this particular job, however, other 
factors, listed below, are taken into 
consideration. 
The necessary educational achieve- 
ment; 
The training and experience required; 
The level of physical skill required; 
The physical effort involved; 
The nature of temperament required; 
The social skills required; 
The age group; 
Sex. 

The significant consideration that 
was given in constructing the speci- 
fication was that the minimum 
requirements for adequate perform- 
ance should satisfy the needs of the 
Organisation. 

Personal Specification 
Job Title - Assistant 
Hospital Engineer 
1. initial Requirements 
The Engineer should have completed 
a full Engineering apprenticeship. 
This mar he either craft based or 
technically based, the latter being 
carried out in many of the larger 
public bodies and corporations. Many 

apprenticeships are now based on 
modular training schemes specialised 
to suit the individual organisation's 
requirements. In this respect it is 
desirable that some emphasis should 
he placed on Hospital Engineering1 
Plant Engineering. 

The completion of the apprentice- 
ship stage will generally mean that the 
youngest age at entry to this grade 
will he 21 years. From an academic 
view point it is a requirement recom- 
mended from the Department of 
Health and Social Security that an 
Ordinary National Certificate or City 
and Guilds Engineering Technicians 
Part I is the minimum technical 
qualification for entrance to this 
grade. 

2. Duties and 
Responsibilities 
Physical Aspects 
From this particular respect, although 
the physical efforts required will not 
he as great as perhaps a craft appren- 
ticeship in Heavy Engineering, there 
will he some physical effort required 
in checking, operating and inspecting 
plant and equipment. In an emer- 
gency situation periods of high physi- 
cal effort may he required. 

Mental Effort 
In  particular it is important that a 
high degree of intelligence is required. 
This is an important aspect -of the 
selection process. I t  must be remem- 
bered that there will he times when 
high levels of stress will be placed on 
young shoulders. Leadership qualities 
will he required to direct teams of 
skilled craftsmen working against 
fixed time factors. In  some cases 
mistakes could involve loss of life to 
a patient or member of staff. In  the 
modern Hospital there are many other 
professionals with requirements of a 
high standard. In order to understand 
these needs, which in some cases are 
highly academic, intelligence and 
commonsense are primary factors. 

After an initial period of time 
many of the jobs undertaken become 
routine. The effective use of planned 
preventative maintenance techniques 
and the planning of Revenue schemes, 
akhpugh in some respects mutine, 
require initiative if the labour and 
materials that are available are not 
to he wasted. Most hospitals have 
limited resources and, in this respect, 
the Engineering Department is no 
exception. Professional judgement 

will, of course, play an important role 
in these matters. A poor technical 
decision will lead to poor utilisation 
of resources in any case. 

Responsibility for Resources - StaB, 
Materials, Equipment, Cash 
An Assistant Hospital Engineer will 
be responsible for perhaps up to thirty 
craftsmen together with stores, and 
meterials as previously stated. There 
is a wide range of plant and equip- 
ment that the Engineer may be given 
responsibility for from time to time. 
This may either he on a permanent or 
temporary basis. In most cases there 
will always be an officer at a higher 
level to ask for guidance. 

Difficulties and Distastes 
Difficulty will he found at times when 
the Engineer has initial control of 
complex plant and equipment. The 
difficult and distasteful parts of the 
job as seen by the incumbents are 
discussed in some detail later where 
reasons for failure are considered. 

3. Environment and 
Conditions of Service 
Phydcnl Surroundings 
Generally these will be good when 
compared to building sites and parts 
of the Heavy Engineering Industry. 
The vast majority of time spent on 
the job will he indoors. There may 
he periods outdoors during winter 
months, however, to supervise pro- 
jects. 

The job itself is clean and the 
working temperature and humidity 
are normal. There may be depart- 
ments, however, that can cause dis- 
tress to the young Engineer, but this 
will mainly he in restricted clinical 
departments (e.g. mortuary, animal 
houses). 

Accident Hazards 
These are no greater than any other 
similar professions in a Hospital. 
There are perhaps some additional 
hazards which are not usuallv found i 

! in a similar job in industry (i.e. 
infected materials, airborne bacteria). 
Most operational proctdures inwlv- 
ing any hazard from a safety point of 
view are generally carried out under 
supervision. 

Remuneration 
Salary is paid monthly. The level is 
basically determined by the relation- 
ship with the craftsmen employed in 
the service. Overtime is not generally 
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paid, although hours of employment 
tend to be long (minimum 38 hours). 
Reward for additional effort is given 
at the present time, either by payment 
or by time off in lieu. 

Prospects of Advancement 
These are very gwd  indeed. There is 
almost a one to one ratio between 
boss and subordinate a t  the bottom 
end of the promotional tree. I t  must 
be understood, however, that not all 
junior engineers will become the Chief 
Engineer at the Department of Health 
and Social Security! 

Provision of Employee Sewices 
Most hospital sites now have staff 
associations and staff clubs. Canteens 
are provided in order that employees 
may be nourished 24 hours a day. 
Protective clothing is provided where 
necessary. 

4. Social Background 
Departmental Size 
This will vary according to the size 
and complexity of the Hospital. 

Job Isolation and Teamwork 
The degree to which an individual 
will be allowed to work in isolation 
will depend to a large extent on the 
Hospital circumstances. In general, 
however, Hospitals rely on team spirit 
to see them through. From an Engin- 
eer's point of view this is essential. 
There will be very few times when an 
individual in the Engineer's Depart- 
ment works on his own. 

Categorisation of Work People 
These will tend to be professional and 
technical oeoole from a user's mint 

r - ~ - ~ ~  

of view. ~ o s i  staff in the department 
will however be at craftsman and 
foreman level. I t  is essential therefore 
that an Assistant Engineer is able to 
get on with people at all levels. This 
is a very important factor in the selec- 
tion process. 

Supervision 
In many respects it is thought that the 
better way to motivate managers is 
to set them realistic and agreed objec- 
tives to achieve. This will mean that 
general progress and discipline will 
be a regular feature of supervision at 
this level. Normally, the Hospital 
Engineer for a Unit or Hospital will 
closely monitor the performance of 
an Assistant Hospital Engineer in the 
initial period of employment. 

Hospitals, however, are large places 
and people must be trusted to a cer- 
tain extent. 

Assessment of the Status of the Job 
The position of the Assistant Hospital 
Engineer in a Hospital is vital. As a 
first line manager he is, in many 
respects, similar in status to the 
Assistant Hospital Secretary, except 
that he does have direct line manage- 
ment functions to carry out. Tradi- 
tionally over the years the job has, 
to a certain extent, been abused. This 
has been due mainly to the quality of 
senior management employed. In 
some circles it was thought that these 
people should go around with overalls 
on. However, we are now living in 
more enlightened times and this posi- 
tion has now changed, so that this 
Management Grade may be used as 
such. 

I t  will be seen from the Personal 
Specification that the role of the 
Assistant Hospital Engineer is vital 
to the basic recruitment function and 
perpetuation role in this section of 
the service. The young Assistant Hos- 
pital Engineer of today is the poten- 
tial manager of vast resources of man- 
power, material, plant and equipment. 
If Selection and Development does 
not take its proper place the long 
term comfort of the National Health 
Service patient will suffer. I t  is the 
basic level of "will the light work?", 
"is there enough hot water?" or "is 
the operating theatre available?" that 
the modern Health Service is all 
about. Long range plans and hier- 
archical management structures are 
fine but if the basic functions fail the 
Service has failed. 

Selection for Management 
"To spend a lot of money and time 
choosing a machine of which the 
average working life is, say, ten years 
and little of either on selecting men 
and women who may be with the firm 
forty years is short sighted, to say the 
leas!, of Industry and Commerce." 

(Sir Miles Thomas) 

We now need to consider the selec- 
tion procedure. In this section we will 
examine some methods currently in 
use. I t  has been seen previously that, 
generally, no scientifically based 
methods are currently in use. In most 
cases selection may be on a hit or 
miss method giving no indication of 

future performance. In many 
instances the procedures can be un- 
balanced between the technical aspects 
of the job and the future managerial 
potential and aptitude. 

In order that the manager may be 
able to undertake his personal res- 
ponsibility for selection and develop- 
ment of management he must have 
available criteria to work from. It 
must be understood from the outset 
what we are selecting for. 

Selection should not he isolated 
from the rest of the Organisation's 
Personnel policy, and to this end 
every endeavour should he made to 
integrate it with the selection, train- 
ing and development programme of 
other staff within the Service. 

Most Assistant Hospital Engineers 
commence their career in the National 
Health Service during their early 
twenties. I t  is generally accepted at 
the Department of Health and Social 
Securityqhat these Engineers require 
a more formalised career structure 
coupled with a National Training 
Policy. Despite this, the post of 
Assistant Hospital Engineer is not, a t  
the present time, officially recognised 
as a training post. This grade of 
Engineer is expected to perform his 
duties and take a gwd  deal of res- 
ponsibility quickly. To this end the 
selection process described here has 
been designed around this criterion. If, 
at some future date, National Policy 
changes then revision of methods may 
he necessary. 

The following is a brief account of 
how some academic models and re- 
search may 'he applied to improve the 
selection proced&e. 

The Academic Approach 
In approaching a selection procedure 
we are now, necessarily, assuming 
certain ideas, concepts and theories. 
We have already looked at the Per- 
sonal Specification based on a detailed 
job analysis and to this extent some 
views have already been expressed 
about what work and human per- 
sonality are all about, including the 
present problems involved. 

In deciding what steps should now 
be taken we should consider if other 
relevant research work in the field 
has been carried out. On investigation 
it can he found that considerable 
work has been carried out by the 
National Institute of Industrial Psy- 
chology (NIIP) and others. For 
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example, a study was carried out on 
Airport Manager Trainees in a large 
transport organisation%. It  is of inter- 
est that this investigation actually 
aimed to find out first hand what the 
problems were. In particular, they 
tried to identify those areas where 
the Trainee Airport Managers failed 
in the job. From this study selection 
procedures were modified to reduce 
the risk of appointing unsuitable can- 
didates. In the same way similar work 
has been carried out for Assistant 
Hospital Engineers. 

Taking into account all the infor- 
mation that could be obtained from 
this small sample obtained the follow- 
ing seem to indicate the main causes 
in job failure. 
Most of those who proved unsatisfac- 
tory were unable to cope with paper- 
work systems (although pro-forma 
systems had been introduced to elimi- 
nate most of these problems); 
Among those interviewed some were 
unable to write clear letters or memos; 
Most found it difficult to communicate 
their technical requirement in exact 
detail to their subordinates; 
Most found it difficult to deal with 
other professional departmental lieads 
and administrators; 
Some proved unsatisfactory because 
they did not carry out their commit- 
ments on time; 
All found it difficult to motivate their 
subordinates; 
A minority found the job a mental 
strain when under pressure; 
Most had technical knowledge difficul- 
ties for specialised equipment. 

In identifying the important prob- 
lem areas the following were high- 
lighted: 
Communications; 
Organisation; and 
Specialised technical knowledge. 

Considering these deficiencies, speci- 
alised technical knowledge is not a 
problem area of selection as such; 
post-entry training may correct this if 
the development programmes are used 
correctly. With regard to communica- 
tions and organisation, however, these 
were two areas where some selection 
techniques could be usefully employed. 

The most important failure area 
that was observed and commented on 
was communications. It is well known 
that it does not matter how good you 
are at the job technically - if you 
cannot sell your ideas or develop good 

relationships with other colleagues 
then failure is imminent! 

Having identified some of the main 
problems in relation to criteria for 
selection a definition of what we 
understand by the term criteria must 
be provided. Rodgers8 has suggested 
that there are three basic criteria for 
a selection or any selection tech- 
niques; they are: 
Technical soundness; 
Social acceptability; 
Administrative convenience. 

From the previous personal speci- 
fication it was seen that the criteria 
were broken down into the following 
sections: 
Initial requirement; 
Duties and responsibilities; 
Environment and condition of service; 
Social background 

It has been suggested by Dubois 
(1966)' that there are four charac- 
teristics of good criteria: 
Pertinent; 
Measurable; 
Comprehension; 
Consistent overtime. 

These characteristics should be 
adopted not just because they are con- 
venient hut because they are relative. 
In  this way we may relate criteria to 
the Personal Specification. Pertinent 
criteria will be concerned either with 
the individual and be about satisfac- 
tion and his personal aim, or with 
organisational objectives. It is with 
the latter that we will mostly he con- 
cerned in our selection procedure. 

The second criterion is that we must 
he able to measure our objectives. We 
must also realise that comprehensive- 
ness could he relevant but not ade- 
quate failing to cover all the dimen- 
sions of behaviour that are appropri- 
ate in the work situation. 

It has been suggested that multi- 
dimensional criteria are most suitable 
in a selection decision. In this respect 
this would appear to suit our require- 
ments for our Assistant Hospital 
Engineer. We should be looking at 
the whole man. But in stating this, 
the selection process must be sub- 
divided to bring out the basic require- 
ments that consists of the total make 
up required. 

The Classical Model 
Approach 
The classical model uses the construc- 
tion and evaluation of a test or test 

battery in the framework of selection, 
and normally consists of the follow- 
ing: 
Job analysis; 
Choice of criteria; 
Choice of a test or series of tests 
(these can be aptitude or personality 
tests, etc.); 
Try out on an experimental group of 
subjects (Pilot Study); 
Validation of the test or battery of 
tests; 
Cross validation. 

Although the classical model is an 
ideal given a large, multinational 
company recruiting centrally, the 
National Health Service tends to 
recruit locally. In this respect, each 
employing Authority does not have 
the resource allocation and time to 
select its candidates using such meth- 
ods or to develop an exact procedure. 
All that can be expected a t  present 
is that a simple procedure should be 
introduced to eliminate some of the 
chance elements. It should be noted 
that if a National Training Scheme 
is introduced a t  some future date per- 
haps a National Selection procedure, 
developed and implemented on the 
classical model, could be of value. It 
should be noted, however, that even 
this model has its critics. Perhaps a 
good example of improved selection 
on similar lines can be seen in the 
studies carried out by Van der Giesse 
1957-n' his comparison of different 
predictors against criteria. (Air Force 
Pilot Testing). 

Which Selection Method? 
We must now summarise our thoughts 
to the every day situation. There are 
currently many ideas on how it is best 
to select candidates, these vary con- 
siderably, and are a psychologist's 
academic paradise. 

In order to select we must choose 
the best practicable method. We have 
seen previously that there are a t  least 
seven stages, usually: prepare adver- 
tisement - advertise - send out job 
description and application form - 
interview - select candidate - inform 
unsuccessful candidates. 

I t  has been suggested by Rodger 
and Cavanaghn, however, that in 
order to carry out this procedure to 
best effect we should adopt the follow- 
ing nine stages, or  nine stage plan. 
(This includes theoretical and classical 
models). 
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The Nine-stage Plan 
The preparation of a personal 
specification; 
The "distillation" from the job 
specification of an advertisement 
which is concisely informative and 
not unduly reticent about diffi- 
culties and distastes commonly 
experienced by people in the job; 
The publication of the advertise- 
ment through media likely to 
receive the attention of suitable 
candidates; 
The preparation of additional 
information with application form; 
The preparation and despatch of 
an application form which will 
elecit relevant information; 
The scrutiny of written applica- 
tions and the listing hy topping 
and tailing procedures; 
The administration of any tests; 
The interviewing of short listed 
candidates; 
The notification of decisions. 

These nine stages will fit precisely 
the selection procedure that will suit 
the recruitment and placement policy 
required for all grades of Engineer in 
the National Health Service. In par- 
ticular, it starts with a clear concise 
personal specification which will be 
built up from organisational require- 
ments and objectives. 

Following the steps through to the 
seventh - "The administration of 
any tests" - it is suggested this step 
and the next he combined so that 
candidates short listed complete a test 
before they are interviewed. This 
could be in the form of a joint group 
problem solving exercise or similar 
procedure. 

Interview Procedures 
In order to select our candidate it 
will be necessary to set aside a1 least 
one whole working day. This will he 
an important aspect of the interview 
procedure. It is felt that during a 
programme of one day (during which 
~ ~ . 
the candidate may.gain an impression 
of the Organisation) some indication 
may he given of the communication 
skills and personality traits of the 
individual concerned. 

The following programme could be 
considered suitahle for this purpose. 

Interview Programme 
Time 
10.OOa.m. Arrival at Hospital - cof- 

fee and general discussion. 

10.30a.m. Introductory talk by Dis- 
trict Engineer and basic 
introduction to candidates. 

10.45 a.m. Visit to main Hospital 
complex including where 
candidates will actually 
work and items of techni- 
cal plant and equipment 
that he will he responsible 
for. 

11.45 a m .  Initial interview to ascer- 
tain candidates' general 
interests, qualifications, 
personality, aspects - in- 
formal - relaxed. Each 
perhaps 15-20 minutes. 

l.OOp.m. Lunch - this, will involve 
all candidates and mem- 
bers of the selection ~ a n e l  
if possible. 

2.15 mm. In d e ~ t h  interview of can- 
didatd from a technical 
point of view and personal 
point of view. Interview 
30-40 minutes. 
Selection of candidate. 
Inform unsuccessful can- 
didates. 

In order to assess the candidates 
over the whole day a set of forms 
should be used and filled in a t  each 
relevant stage. Tiiese forms should 
cover the day in steps and he confi- 
dential from the candidate and other 
interviewing staff. It will normally be 
expected that once the successful 
candidate has been informed he will 
give a decision of acceptance. How- 
ever, if the candidate is unwilling to 
do this 24 hours' grace may be given. 
In this type of situation the other 
candidates must he informed. 

Each employing Authority will 
require to draw up its own specified 
job requirements. They should cover 
in depth topic areas: 

Technical Ability Potential 
Basic ability to identify with plant 
engineering together with relevant 
technical background. This may be 
obtained from the Personal Specifica- 
tion. 

Management Ability Potential 
In this area an overall assessment of 
both the environmental, behavioural 
and organisational aspects of the future 
work should he taken into considera- 
tion. In particular we have noted that 
the main failures identified from re- 
cruits presently in post are the behav- 
ioural and organisational areas. It is 

very important that the behavioural 
aspects are looked at critically and in 
depth, and in particular: 
Ability to get on with others; 
Ability to motivate staff; 
Ability to sell technical ideas; 
Ability to present unified departmental 
image. 

The following pro forma is con- 
sidered useful in the assessment pro- 
cess for the day's sections may be 
filled up at any time provided the 
interviewer is satisfied. 

Assistant Hospital Engineer 

Interview Assessment Sheet 
(to be read in conjunction with Per- 
sonal Specification) 

The following questions are to help 
you analyse the various qualifications 
of your applicant, and to determine, 
through unbiased consideration, 
whether or not to employ. 

Section 1 - First Impressions 
a. appearance A B C D E  
h. bearing A B C D E 
c. speech A B C D E  

Section 2 - Attainments, Prcvious 
Experience and intelligence 
a. educational level 

reached A B C D E  
b. occupational training 

and experience A B C D E  
c. occupational level 

reached A B C D E  
d. general intelleotual 

ability A B C D E  

Section 3 - Special Aptitudes 
a. mechanical aptitude A B C D E 
h. facility in use of 

words A B C D E  
c. facility in u n  of 

figures A B C D E 

Section 4 - Interests 
a. intellectual A B C D E  
b. practicable 

constructive A B C D E  
c. physically active A B C D E 
d. social A B C D E  

Section 5 - Disposition 
a. acceptability A B C D E  
b. influential A B C D E  
c. steady and 

dependable A B C D E  
d. self reliant A B C D E  

Section 6 - Circumstances, Comments 
a. domestic circumstances 
b. family occupations 
c. unusual hours 
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NOTES: 
a. Minimum acceptable gradings 

are in bold type. 
b. Question 2a - An ONC and 

apprenticeship are the minimum cri- 
teria and as  such would be graded at  
the "C" level. Anything over this 
would possibly be "B" or  "A" - e.g. 
HNCIHNDIFTC would be "B", and 
a degree " A .  

c. Question 6c. - An applicant 
must show that he is willing to work 
unsocial hours at  short notice if 
required. 

Conclusion 
You have now reached the point 
where it is necessary to decide whether 
or not the applicant should be em- 
ployed. This can only be done through 
the exercise of judgement. You must 
recognise that no one is perfect, so, 
while you must compromise, be 
thorough. Weigh the answers you 
gave on each of the twenty questions 
in the above summary one against the 
other for the solution. 

I. Have you devoted sufficient time 
t o  arrive a t  a conclusion? 

Length of first interview 
minutes. 

Length of second interview 
......... minutes. 

2. What overall rating do you give 
this applicant? 
Excellent/Very Good/ Average/ 
FairIPoor. 

3. Do you recommend his employ- 
ment? (Remember you should 
always replace one man with 
another as strong or  stronger). 
Yes/No. 

4. For what position .......... 

Starting rate 

First interviewer's signature 

Second interviewer's signature 

COMMENTS: 
The ahove pro forma sheuld he 

given to each panel memher at  the 
beginning of the day. Perhaps half 
an hour spent together hefore the 
start will mean that the panel are all 
looking for the same type of  
cant! 

The Membership of the Panel 
This should consists of the following: 
Departmental H e a d / ~ o s ~ i t a l  Engineel 
(immediate superior); 
Group Functional Head (District 
Engineer); 
Personnel Officer; 
Outside Assessor (Area Health Auth- 
ority Representative). 

At  all times throughout the day il 
must be remembered that there are 
three purposes in achieving success: 
Forethe employer to obtain all the 
information about the candidate 
necessarv to decide his suitability for 
the post; 
T o  give the candidate all relevant 
information about the post and the 
organisation in which it fits; 
The public relations function of leav- 
ing the candidate with the impression 
that he has been fairly treated. 

In all cases the final assessment 
should take into consideration the 
personal specification and personal 
judgement in conjunction with the 
p m  forma. The interviews should be 
kept as short as possible. Most short 
lists should be kept to four or  five 
candidates. 

Much can be learned in the infor- 
mal situation providing the interview 
panel and assessor realise this from 
the outset. 

Management Development 
In considering the management devel- 
opment of Health Service Engineers 
it is important to consider all the 
aspects of each man. We have seen 
previously that although we. choose 
various criteria for selection purposes 
we must combine these criteria for 
an overall assessment of suitahility of 
each candidate. In the same way the 
technical and managerial skills should 
he developed together. To give a brief 
example of what is meant here, sup- 
pose we give a small design joh to an 
Assistant Engineer, for example, the 
installation of some sterilizing equip- 
ment. He will work hard preparing the 
technical specification and once this 
is complete it may he sint out to 
tender and that may he the very last 
he sees of it. He may not see the full 
implications of his technical decisions 
on the use of the equipment or  the 
problems associated with its installa- 
tion. 

All Assistant Hospital Engineers 
must he able to take projects through 
from their initial conception through 

to installatioh under their personal 
direction until its completion. I n  this 
way responsibility may be built up in 
a similar manner to the modular 
training schemes used for craft and 
technician training. 

Training 
In January, 1975 there were a total 
of about 800 Assistant Hospital 
Engineers. The National Health Ser- 
vice ratio for promotion to the Hos- 
pital Engineer Grade is about a one 
to one ratio. I t  is normally expected 
that at  this level it will take about 
three years from the date of initial 
appointment before promotion to the 
next grade takes place. This means 
that training and development will 
have to be fitted in not only to suit 
the organisation's requirements but 
also to match, where necessary, the 
academic year. These constraints may 
be split up over the environmental, 
organisational and behavioural con- 
ceptual model. 

The following are thought to be 
some of the main constraints or  acti- 
vities that require some consideration. 

Environmental 
As previously mentioned the academic 
training o r  education will, a t  this 
stage, be determined to a large extent 
hy the academic calendar. Assistant 
Engineers may be getting at  least one 
day off per week for technical edu- 
cation. In order to gain promotion to 

~ ~ 

Hospital Engineer, at  least a Higher 
National Certificate or  full Techni- 
logical Certificate is required, together 
with a certificate in management. 

Because of  this external constraint 
it will not always he possible to send 
Engineers on Training Courses for 
specialised Hospital equipment or  
introductory management courses. 

Organisational 
In order to have some return for the 
staff establishment quickly, an 
Engineer will have to become involved . 
in minor projects, or  planning main- 
tenance schedules. Depending on 
ahility and the organisat&nal pattern 
at  the time of appointment, the initial 
placement of gn Assistant will he 
determined hy circumstances. 

Behavioural 
Perhaps in some respects this is the 
most important aspect. Each Assistant 
Engineer must quickly he made to 
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feel that he is contributing something 
worthwhile. 

An Engineer newly appointed must 
also feel that someone has an interest 
in him and that he has been properly 
consulted before being placed. 

I t  can be seen from our EOB model 
that the development, both from a 
technical and managerial point of 
view, has to suit the organisational 
needs at that moment in time. If a t  
any future time the terms of refer- 
ence are changed then this pattern 
may alter. However, for the present, 
it is set. 

Technical Training and Academic 
Educatiw 
It is expected that a new entrant to 
the Service will have completed at 
least 'his Ordinary National Certificate 
(minimum entry qualification). 

This will mean that it will normally 
take him two more years to gain a 
Higher National Certificate or three 
years to gain a full technological cer- 
tificate. 

In order to fit this into a manage- 
ment development programme it will 
involve either block release or day 
release. As previously stated it is 
normally found that day release is 
preferable. It not only meets the 
organisation's needs hut also means 
that academic study may be quickly 
related to the every day job. This 
proves useful for employer and em- 
ployee alike. 

We have identified at the selection 
stage that one cause for failure in 
the job was lack of specialised tech- 
nical knowledge. To satisfy this need 
and to provide the basic framework 
the following scheme of implementa- 
tion is recommended. 

From Figure I we will see that 
there are three stages of develop- 
ment. 
Stage A Entry; 
Stage B The development pyramid; 
Stage C The promotional pool. 

It is Stage B on which we should 
now concentrate our development 
plan. A pyramid structure has to be 
used in this tontext to indicate the 
various stages of development and 
training. Bearing in mind the work 
done by King in 1964 in which he 
states "training surely amounts to 
providing the condition in which 
people can learn effectively", it will 
he seen that in order to get the cor- 
rect mix the following procedure 
should he adopted. 

THREE STAGES OF DEVELOPMENT 

STAGE A. 
Entry 

PndYrrr 

3rd Year 

STAGE C. 
The Promotional compktion 
Pod 01 nmc W full 

tahnologkal n ccrtifk.k a d  

Stage B Firsl Year 
1-3 months 
Day Release course planned and implemented if possible depending on the 
:ime of year. Basic introduction to Hospital technical complex. 
3-9 months 
4ssess progress on Day Release course guidance where necessary. 
3-12 months 
Ute r  first 12 months check academic progress for success. If failure improve 
;upport and try again. Regular appraisal interviews at this stage may he 
xlpful. Increase in responsibility for areas of work. Training hy objectives 
:o he introduced for longer projects. 

Stage B Second Year 
Continue Day Release supplemented with one or two residential weeks a t  
the Hospital Engineering Centre for specialised training technically. Increase 
responsibility so thatareas of functional responsibility are evolved. Deputis- 
ing a t  other Hospitals in the absence of a Hospital Engineer can be good 
for morale at this stage. It can also give a good assessment of future ahility 
particularly on the behavioural side. 

Stage B Third Year 
Providing academic studies are on time these will now be completed. Perhaps 
two or three specialised courses should now be undertaken. To complete 
any technical deficiency, responsibility for a smaller acute Hospital should 
now be possible, and given for final assessment. A project for planned main- 
tenance or similar major installations should be carried out at the same 
time. 
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The programme above is sug- ment development pmgramme hased technical and academic study con- 
gested as it covers initial induction to on the pyramid to match up with the straints. 
the Organisation and follows a man- 
agement by objectives approach 
(MBO). It must be under the direc- 
tion of a qualified Hospital Engineer. 

It will be seen that it is the 
intention to broaden out with know- 
ledge and experience from a technical 
and academic point of view through- 
out the three years. As time elapses 
responsibility should increase, a 
review stage at the end of each year 
should he undertaken whenever pos- 
sible, or more frequently if felt neces- 
sary. 

Management Development 
It can he seen from the foregoing 
that any Management Development 
programme must he run in conjunc- 
tion with the technicallmanagerial 
and academic training. 

From a technical point of view the 
pattern of training and development 
appears to be fairly straightforward. 
I t  is when we consider the manage- 
ment development that we are not so 
clear in our ideas. There are three 
main headings which should he con- 
sidered. They are: 
What needs to he taught; 
How it should be taught; 
How can it he assessed or reported on. 

Due to the constraints from the 
environmental, organisational and 
behavioural aspects it is convenient 
to use the development pyramid as 
the framework for our management 
development. Generally, a t  Stage A, 
the entry stage, Assistant Hospital 
Engineers have very little or no man- 
agerial experience. For the purposes 
of this programme it has been neces- 
sary to assume none. If, however, an 
exceptional man is recruited it may 
he possible to shorten the time on the 
pyramid, or even to cut out a year 
altogether. 

I t  has been identified from our 
selection procedures that it is the 
organisational and partially the heha- 
vioural aspects that we require to pay 
particular attention to at this stage 
of the programme. The pyramid in 
many ways is ideal for this purpose. 
It means that we develop our Engineer 
technically, and may also expand his 
managerial abilities a t  the same time. 
This meets with our criteria to look 
at the whole man. 

We may now look at the manage- 

Stage B First Year 
0-3 months 
Introduction to management structure, basic paperwork systems explained, 
outline of communication system. Introduction to other departmental heads 
and administration and other colleagues. This may he summarised by calling 
this stage basic induction. 

3-9 months 
As the technical res~onsihility increases the Engineer will have to learn how 
to motivate and lead subordinate staff on smal~projects. I t  is suggested that 
a basic supervisory training course may help here. 

9-12 months 
Depending on technical progress some management objectives should be 
set by the Hospital Engineer for his Assistant. As technical areas are dele- 
gated ohjectives for time, standards and progress reports should he made. 

Stage B Second Year 
Now that the first year is over, a one week course at the Hospital Engineer- 
ing Training Centre should he undertaken on Hospital Engineering Manage- 
ment. This will he invaluable (it has not been considered sooner because it 
takes about one year to fully appreciate all the activities of a large Hospital 
complex). 
During the second year Managerial responsibility will increase. Exercises 
involving making decisions with other people should be given wherever pos- 
sible. These should be monitored. Guidance from a Hospital Engineer at 
this stage is critical. Preparation of Departmental Forward Look Estimates 
could be a good exercise for such purposes. 

Stage B Third Year 
This is considered to he the most important year from the management 
development point of view. Complete managerial responsibility for a Unit 
Hospital or large functional area should he given. For possibly the first 
time the young manager will he on his own with a number of Foremen and 
craftsmen. A two week management course should he undertaken for 
selected areas for weakness (determined by Training Officer and Disrict 
Engineer, a joint exercise). 
When the larger projects are allocated all the managerial skills may he 
applied. Objectives should he set and agreed. Performance should be meas- 
ured by a Hospital EngineerIDistrict Engineer. 

I t  will he seen that if it is organised 
and planned correctly the technical 
aspects can provide a very useful 
springboard for management develop 
ment. 'It must he made clear that 
every member of the management 
(and wherever possible the Foreman) 
should he aware of and feel committed 
to the programme. Meetings must he 
organised in order to monitor and 
control the process. It will he no good 
at all if drift and apathy creeps in 
from top management. If the pro- 
gramme is to he a success the example 
must he set by senior management 
down to the lowest level. 

The Assistant Engineer must also 
feel committed, consulted and have 
agreed to the stages and objectives 
which are concerned. 

Review and Correction 
Following the three year cycle it 
should, wherever possible, he a policy 
to promote Assistant Engineers who 
are satisfactory to Hospital Engineer 
level. I t  is the Final Stage where this 
may he carried out. 

Stage C - The Promotional 
Pool 
In order to achieve the maximum 
benefit from the development pro- 
gramme it will mean that Assistant 
Engineers will have to move from one 
Hospital to another within their own 
Area Health Authority. The pattern 
is seen as: 
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First Year 
Under the direct supervision of a 
Hospital Engineer at a large District 
Hospital (800 beds acute). 

Second Year 
Under the direction of Hospital 
Engineers but seconded on occasions 
to smaller Hospitals for relief duties. 

Third Year 
Accountable to a Hospital Engineer 
but in sole charge of a large func- 
tional area of work (Boiler House or 
Laundry) Dr small Hospital. 

Following this special project work 
may be undertaken in specialist areas 
of interest if possible. This will mean 
that Engineers will move around. This 
should be made clear from the outset. 
In many cases promotion will be quick 
due to shortage of qualified staff. 
There is also the financial reward 
which tends to move assistants to 
promotion. This may, in many ways, 
he similar to the Maslow categories 
of needs, i.e. physiological, safety, 
social, ego, self-fulfilment - the latter 
two heing the most important. 

Appraisal and Evaluation of 
Selectionhlanagement 
Development Programme 
We have seen so far that it is pos- 
sible to develop a training programme 
which incorporates both technical and 
managerial aspects. In order to assess 
the effectiveness of such a policy it 
will he necessary to identify specific 
areas of activity for study. 

I t  has been seen that there are 
three main elements: 

method of validation would be us.eful. 
I t  is when we look at on the job 
training that some overall appraisal 
system must be introduced and con- 
sidered. 

The on the iob identification of the 
results of training can he achieved by 
direct observation. by asking auestions 
of the trainee or his manager and 
colleagues, or by collecting data tele- 
vant to performance. The direct 
observation method is easiest to apply 
with craftsmen with whom it is pos- 
sible for the trainer or other assessor 
to study whether they are actually 
carrying out the prescribed function 
in a prescribed manner. The collection 
of data is also most easily applied to 
craftsmen since it is possihle to meas- 
ure the quantity and quality of what 
it produced, as well as items asso- 
ciated with training such as accidents, 
absence, scrap rates. 

With management it is much more 
difficult to carry out observation and 
more difficult to collect data. The 
questionnaire approach, therefore, 
tends to be employed more frequently. 
Observation in the management area 
is difficult because any task may 
stretch over a long time scale and 
ohservation of any individual task 
may he unrepresentative of the man 
or of the others. Managers are also 
much less used to heing watched and 
are therefore more self-conscious 
which, in itself, affects performance. 
One of the peculiarities of a .  mana- 
ger's life in comparison to that of the 
craftsmen is that he is rarely actually 
seen performing his job. His boss 
relies on casual reports from other 
people or on the general story told 
by results. 

In this development plan we can 
Create an opportunity for observing 

Academic Study the man in the performance of tasks 

Carried out at a polytechnic or col- from objectives set, and projects taken 

lege. from conception to completion. 
In many ways the interview tech- 

Specialised Training nique at the various stages is useful, 

Carried out a t  residential training and may he used as such at the end 

centres. of each period of training. 

On the Job Training 
Carried out within the employing 
Authority premises. 

In the case of academic study, the 
evaluation may he seen through the 
examination results at the end of the 
year. Specialised Training is evaluated 
in a similar way and generally pro- 
vides the manager with some guid- 
ance. However, some improved 

Formalised Assessment 
At the end of each year it may be 
convenient to have some form of 
Assessment Scheme based on an 
appraisal form. It has heen suggested 
that this may fit into what the Depart- 
ment of Health and Social Security 
call Training Log Books. A good 
example is the assessment form used 

by nurses which is currently being 
revised. 

However, before we commit our- 
selves to such a scheme we must first 
look at the advantages and disadvan- 
tages and the way in which they must 
run. 

Most large organisations have 
developed procedures for recording 
and collecting information about the 
way their personnel perform. This is 
known as "management appraisal" 
or "staff reporting schemes" in many 
cases. The general idea is to ensure 
that the organisation makes the best 
and fairest use of its employees. Its 
overall objective may he subdivided: 
1. The assessment of future potential. 
2. Manpower planning. 
3. Improving current effectiveness. 
4. Salary increases and administra- 

tion. 
5. Providing information to employ- 

ees. 
Although systems differ between 

organisations, their objectives do not. 
They are therefore based on personal 
judgement. The overall judgements 
may cause difficulties and parameters 
need to he looked at carefully. In par- 
ticular, each form needs to be 
assessed by: 
The range of response allowed; 
The reliahilitv of iudaements: . - 
Differences detween judges; 
Relationshio between scales: 
The prediction of overall gradings. 

Considerable work on this has been 
carried out by the National Staff 
Committee for Nurses and Mid- 
wives]? Statistical balance is always 
essential in these situations. I t  has 
also heen suggested by Stochford and 
Bissell 1949 that development scales 
of the sort used in appraisal forms 
should be accompanied by careful 
training for the staff who use the 
form - 1 consider this essential. 

I f  appraisal forms are considered, to 
evaluate the training and development 
schemes suggested in this paper, great 

~~ . 
care must  be taken to ensure that 
they are correctly introduced. In my 
own opinion all schemes should be 
"open" to the candidate to ensure 
that they are completely fair. 

Reports on Courses 
I t  is recommended that when an 
Assistant Hospital Engineer is sent 
away on a course that a full report 
should be made by him on his return. 
In this way he will: 



18 INTERNA TIONAL FEDERATION ISSUE No. 20 HOSPITAL ENGINEERING NOVEMBER 1978 

help himself to clarify what he gained 
from the experience; 
aid the manager in discussing the 
course with him; and 
provide information of the potential 
value of the course to other people 
in the organisation. 

My experience is that people must 
be given guidance in order to meet 
objectives and that a form or list of 
questions will certainly include topics 
such as the relevance of the content, 
the quality of the staff on the course, 
the cohesiveness of course member- 
ship. It is likely that managers will 
also want to coment on the standard 
of administration and environment. 
It is useful to add to this review some 
forward-looking questions designed to 
make the Engineer think which parts 
of the course he will usefully apply to 
his job, i.e. "which parts of the course 
will you discuss with your colleagues?" 
and "do you intend to make any 
recommendations to your boss as a 
result of the course?" 

The value of these reports in asses- 
sing courses is mainly subject to three 
major qualifications. 
They do not show, or  assess, what a 
man has learned, at best, they may 
show what he thinks about the 
experience; 
They are affected by the written view 
of the reaction of the recipient; 
They characteristically talk about 
"interest", "stimulation", and "enjoy- 
ment" - not about specific things 
such as difficulties and teaching stan- 
dards or review methods. 

At every stage information should 
be filed so that an overall picture may 
be built up on the main personal 
documents. As previously stated, these 
should be open. If any adverse report 
is to be filed then it should be shown 
to the Engineer before doing so and 
a signature obtained. 

Although the old autocratic meth- 
ods of management may have their 
place, in today's context of partici- 
pation, and working atmosoheres 

1. Organisations are increasingly recognising that whatever the innate 
talents of the managers, a systematic training and development pro- 
gramme will make them still more valuable servants of the organisation. 

2. From experience of other organisations the more progressive suggest 
that a substantial effort over the years yields increasingly valuable 
results, those trained become trainers themselves. 

3. Training and development schemes are only effective where there is 
a close collaboration between line managers at all levels and training 
staff 

4. The contribution of senior managers - by their interest, support and 
participation - is not only vital in itself, but reminds managers of their 
continuing responsibility to use every means of developing their staff. 
It is vital, if the schemes outlined in this paper are to be of value, that 
correct implementation must be carried out, and that all parties must 
agree to it, particularly the newly appointed. 

5. The selection and development programmes that are developed are an 
ongoing exercise. In particular, they must take into account new tech- 
niques when they are appropriate. An example of such a technique 
which could prove valuable (validation studies yet to come will show 
whether they are or not) might be the group selection exercise which 
is designed to elecit leadership and communication skills in potential 
managers. 

6. I t  should be.stressed that in this paper each aspect is worthy of further 
in depth study, in fact, both training and development could form a 
paper on their own. 

7. If the National Health Service is to improve its stock of managers it 
must change so that some scientific methods of selection are used. 
Training and development must be formalised and planned. In par- 
ticular it should be the Disrrict W o r k s  Oficer's responsibility t o  monitor 
and conrrol the programme suggested i n  this paper. 
I t  is now the fundamental operational level within the reorganised 
Health Service. 

8. With the increase in technology it will be more important than ever 
that training both technically and managerially is effective. National 
wealth is scarce and must be used effectively and efficiently. 

9. If the reorganised. National Health Service is to fulfil its main objective 
"to provide a comprehensive Health Care Service available to all 
people" it must be managed professionally by managers who are com- 
mitted.to the Service entirely. 
Selection, Training and Development are perhaps the most important 
criteria to achieve this goal! 

10. The most effective definition of Management Development should take 
account of the employee and the organisation and may be summed up 
as: 
"By systematically looking at the individual's desires, wishes, aspira- 
tions, hopes and needs, and reconciling them or harmonising them with 
the existing and forthcoming requirements of the Organisation within 
which he or she is expected to work." 
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A dpscriprion of rhe Charnley Howorrh Exponenriol Flow. Clean Zone Sysrem 
Howorrh Surgicair is o division of Howorrh A i r  Engineering Limited, of Farn- 
wurrh, Bolron. Mr. Howorrh is President of the Insrilure. 
From a papcr given ar the lnstirure's one-day Symposium held in London on 
Junr 23. 1976. 

i The Prevevention of Airborne 
I Infection during Surgery 

F. H. HOWORTH, FRSA FlnstPl FllC PlHospE 

A significant conclusion drawn from air enclosures throughout the world tion during surgery is that they would 
our long experience in providing clean for  the prevention of airhorne infec- have even wider application and 

iicceptahility if they could he made 
to work effectively without side walls, 
hanging panels o r  drapes. i t  is these 
that may impose irksome restrictions 
on procedures, and on the mobement 
of personnel and equipment. 

Our  research led us to ebaluate 
alternative methods of producing a 
clean environment around the wound 
site. We discarded standard vertical 
and horizontal flow systems without 
cide walls, hecause our  trials con- 
firmed what several other rescarchers 
had shown, that unacccptahle entrain- 
ment of contaminated room air takes 
place due to induction, and also due 
to deflection of the air when person- 
nel, equipment and instrument t ra ls  
are  passing through the perimeter of 
the air flow towards the wound area 

Above: FIGURE I .  Below: The  C Z  12 Canoov 
(Whyre er al. Iournol of Hypirne, Vol.  
73, N o .  I .  61). (See Figure I ) .  

We reached the conclusion that the 
ideal air pattern would he to continue 
to have the very positive pressure and 
downflow m e r  the operating zone, as 
in the past, hut then to turn the air 
outwards so that it moved radially 
away from the opcrating zone; in 
fact. an eaponenriul air flow pattern. 

Research carried out, first at  our 
lahoratoriei and suhsrquently con- 
firmed at thc air and bacteriology 
rcxarch  lahoratorirs of the University 
of Glasgow, led us to the development 
and production of a n  entirely new 
form of air handling and diffusion 
system. 1-his pro>ides a contamination 
free cvponcnrial air flow pattern. 
This, in turn, establishes a clean zone 
of far greater 3ize than the air difu- 
sion canopy. (See Fi~rure 2) 
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FIGURE 2. 

Advantages 
The specific benefits of the cxpvnenrial Row clean zone are as  follows: 
There i~ clear access to the operating area to a height nf ovcr 2.1 metres. 
The effective clean zone extends well beyond the perimeter of the 9ft.  X Yft. 
dimuser, giving a n  additional margin of safety. 
Movement of equipment and personnel with the olcan r m c  is always upstream 
of the air flow. 
There can he no entrainment of room air.  
When the members of thc surgical team wear the total hody cxhaust, thcre can 
he no  airborne infection. 

cipline pancl!. m i ~ y  he hung from the 
canop) down tu a distance of 4 f t  hins 
from the floor - just to k r r p  stu- 
dentr and other rmittrrs outside the 
operating arra .  

Economics 
I h e  installed U K  pricr of the 
('harnlry-tioworth CZI? complrte 
with the total hody rxhawt  and (when 
requirrd for teaching purposes) the 
audio communiuatinn system, is 
f 12,000. 

Add to thir f2,000 to cover fitting 
the ceiling mounting frame and mis- 
uellaneirus itcnis in thr theatrc itself. 
then the total capital expenditure is 
f 14,000. 

Running co\t. that is power and 
filler changing, is £1,000 per year. 
Taken "\er a three-yrar p e r i d  the 
total of capital and running cxpcndi- 
lure is f l7.OOO 

For any mdjor hurgcry $uch as 
orthopaedic surgcr), ncurorurgcry. 
open heart surgcry. etc., the cost of 
antihiotics \ a r k s  hctwccn f ? 7  and S30 
per patient. When the complete 
Charnley-Howorth sy5tcm i \  used, n o  
antibiotics arc given. tC'twrni<cy ? r  01). 

If we assume an a\crage of 250 
such operations per year, the cost of 
antibiotics is hctwccn f6.750 and 
f7.500 per ) c a r  Let us he conserva- 
live and say a mean of f7,000 per 
year for three years - £21,000. 

Cost of purchase, installatiirn and 
running of the Charnley-Howorth 
complete system, for three years, is 
£17,000, The cost racovcry time is in 
fact just undcr two and a half years. 

This computation is only possible 
when both the Charnley-Howorth 
Clean Zone o r  Enclosure is. uscd with 
the total hody exhaust system for 
maintaining the members of the sur- 
gical team non-emitters. 

Other valuahle hcncfits arc: 
TO the hospital 
- A short time (5 minutes) 

between operations with no  pm- 
sihility of cross infection, there- 
forr,  greater output of patients 
from the Clean Zonc thcatre. 

Presentation a mobile floor-mounted unit designed hcd occuP'ancy. 
The  Charnley Howarth expuncntial 
flow clean zone i \  available in one 
size. the CL12 (the clean zone is 
12ft X 12ft). 

The CL12 may hc supplied with. 
the integral ~.ha;nley B&; f xhaust 
S y ~ t e m  fitted at ccilinr height. or  it 

as an altrrn;itive f i r  use with the 
C'ha[nlry protective clothing. 

Either of thcre comhinations w i l l  
provide the same contaminant-free 
rnvironmcnt a y  our  previous systems, 
which have huen prmcd in practice 
throughout thc wirld ovcr the past 

I o tne patlcnt 
- No antihiotics are  needed. 
- Minimal trauma. 
These hcncfits are not sn car) to 

quantify, hut certainly add still fur- 
ther t o  thc ccmomic advantages o f  
this s)stem. 

. - 

may he used in conjunction with the ten years. O K .  l'nrc,nr A p p l i ~ t i o n  Nos. 183031 
Howorth Surgicair h l O B t X :  this is For teaching hilspitals ?ft  deep dis- 74 /76 .  F o r e i ~ n  pur?rris p~vidinx. 



HOSPITAL ENGINEERING NOVEMBER 1976 INTERNA TIONAL FEDERATION ISSUE No. 20 21 

The place of the engineer in the world of medical technology is receiving 
increasing attention nowadays and this article is concerned with the con- 
sideration of the role that the chemical engineer might be expected to play in 
the future. Limited contributions are already made by a minority of chemical 
engineering departments and industry but a close and more widespread 
involvement is considered viable in (a) psycholopical processes (b) prothesis 
(c) aids to medical activities external to the body and fd) hospital technology. 

Each of these is discussed in some detail against the background of the 
special nature of the chemical engineering discipline. 

This article is closely based on one which originally appeared in the journal 
Biomedical Engineering. 

A Chemical Engineering Contribution 
to Medical Technology 
P. A. F. WHITE, OBE BSc CEng FlMechE FlChemE 

The role of the engineer in the 
world of medical technology is re- 
ceiving increasing attention. Recently 
the discipline of biomedical engineer- 
ing has emerged as a central umbrella 
for activities, at hoth the, research and 
technological levels where engineering 
principles are applied to the solution 
of prohlems in the arena of medicine 
and health care. University courses 
in biomedical engineering, hoth a t  
undergraduate and postgraduate levels 
are already available in North 
America and there is considerahle 
enthusiasm for such opportunities in 
this country. The relatively advanced 
position of the United States in this 
area is to be expected if, as in other 
technological areas, we consider the 
relative proportion of the Gross 
National Product directed to health 
care and its associated research; in 
the USA, it is currently 6.9% com- 
pared with 46% in the UK. 

It  has long heen appreciated that the 
hospital service in this countrv miaht . - 
benefit from a searching investigation 
leading to possible revisions in organ- 
isation and career structures for those 
employed in its service. This was the 
philosophy underlying the Zuckerman 
Report' which was published in 1968. 
The Report made many recommenda- 
tions, and included in these were sug- 
gestions that engineers should play an 
increased role both m the hospital 
service and in medical research. Since 
the publication of the report develop- 
ments have taken place, but these are 
clearly only a small indicator of the 
potential contribution of engineering. 

At the same time that such areas of 
usefulness of the engineering approach 

are being described, members of the 
engineering profession are of their 
own initiative becoming increasingly 
interested in the social implications of 
their activities and in the possibility of 
conducting work in the biological and 
medical fields. .It seems, therefore, that 
the time is ripe for careful considera- 
tion to he given as to the way in which 
the chemical engineer, fits into this 
pattern - what are the special contri- 
butions, if any, he can make. 

Currently there are many instances 
of a medical involvement of chemical 
engineers in the universities and in- 
dustry. In-the USA for instance there 
are some 200 senior workers in the 
universities in this field. A fairly iso- 
lated effort exists in the UK. Examples 
are the studies of haemodyalysis and 
the preservation of transplant organs 
a t  Leeds University; lubrication of 
articular joints and non-invasive flow 
measuring techniques a t  Notiingham 
Univerdty Chemical Engineering De- 
partment; organism growth in relation 
to artificial kidney machines a t  Exeter, 
membrane development in the bio- 
chemical engineering section of the 
Strathclyde Bio-Engineering Unit; 
haemoperfusion devices and oxygen- 
atom at Messrs. Smith & Nephew; the 
study of sterile environmenial engin- 
eering at AERE Harwell. There are 
many more. 

Perhaps we should first consider 
what are the special features that 
chemical engineering can bring to bear 
in biomedical engineering and it is 
useful to quote from the formal 
definition assumed by the Institution 
of Chemical Engineers. 

"Chemical engineering is the branch 

of engineering which is con- 
cerned with processes in which 
materials undergo a required change 
in composition, energy content or phy- 
sical form, with the means of proces- 
sing, with the resulting products and 
with their applications to useful ends. 

"Chemical engineering has its foun- 
dations in mathematics, physics and 
chemistry; its operations are developed 
from knowledge provided by these, the 
other branches of engineering and the 
applied, biological and social sciences .. . . . 

I t  will he seen that, so defined, it 
can almost he regarded as a prescrip 
tion for the scientific study of medical 
processes. I t  is particularly concerned 
with dynamic systems, with flow pat- 
terns, the transfer of mass and energy 
across boundaries, and with control 
mechanisms in such systems. 

Chemistry is the science of the ele- 
ments and compounds and their laws 
of combination, behaviour and reac- 
tion with each other under various 
conditions. It is more concerned with 
equilibrium than dynamic conditions, 
or a t  least with rates of reaction 
rather than dynamic systems under 
change. The chemist has long heen 
active in medicine principally as a 
help to the physiologist in under- 
standing the chemical and physico- 
chemical reactions and in theanalysis 
of chemical constituents of body mat- 
erials in normality and abnormality. 

The biochemist, concerned with the 
study of chemical and physico-chemi- 
cal products and processes involved 
in the life of animals and plants has 
also been an aid to medicine for a 
long time past. 
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While in general, therefore, it 
would seem arguable that chemical 
engineering, which is different from, 
though bordering with, both chemistry 
and mechanical/electricaI engineering, 
could have an important part to play 
in medical technology, it is clear that 
in the UK at any rate a professional 
involvement is far less obvious or 
known. 

To enquire into this as a wortb- 
while ootion in career develoument, 
the ~nst'itution of Chemical ~ n h e e r s  
in the UK has recentlv set UD a Work- 
ing Group of which ihe auihor is the 
chairman, to consider the involvement 
of chemical engineers in medical tech- 
nology, to investigate where these 
should be encouraged or  augmented 
and to encourage participation in this 
field. 

So what are the areas of medical 
technology to which the chemical 
engineer can contribute? At  first 
sight it seems a far cry from a massive 
chemical plant to the operations of 
the hody or  the tools of the medical 
trade; but a closer examination reveals 
many areas where the chemical 
engineer is able, indeed uniquely able, 
to make a serious contribution. 

A first analysis would give the fol- 
lowing as the main areas in which the 
involvement of chemical engineers 
may be expected to expand. 

Physiological processes; 
Prostheses; 
Aids to medical activities external 
to the body; 
Hospital technology. 
Each of these areas will be con- 

sidered in more detail. 

Physiological processes 
In many ways we can consider any 
living system as the analogue of a 
chemical plant, and we can think of 
the ohvsioloeical function of the 
organ& as t h e  counterpart of the 
chemical engineering processes in the 
chemical factory. Indeed, of all the 
branches of eneineerine. chemical -. 
engineering is arguably the best suited 
to help to solve problems posed by 
physiologyz. Without doubt the chemi- 
cal processes in living systems are 
incredibly complex and the environ- 
ment is novel for chemical engineers. 
However, these are all under very 
drict control and are subject to the 
basic laws of physics and chemistry 
with which we are familiar. The laws' 
of mass, momentum and heat transfer 
are all applicable, as are control and 

optimisation theories. In a few areas 
the chemical engineer is oerhaos better 
equipped to study compiex physiologi- 
cal processes than classically trained 
biological scientists; he is experienced 
in studying systems with a large 
number of variables many of which 
cannot be properly controlled, he is 
also used to handling dynamically 
balanced systems rather than treating 
them as steady state problems. 

Chemical engineering may be 
involved in normal physiological pro- 
cesses a t  whole hody, organ and even 
cellular level. These all involve meta- 
bolic processes of chemical change, 
energy balances and the transport of 
materials. A second area of important 
interest is that of disease. In this case 
the normal physiological processes are 
temporarily or permanently deranged 
and .the normally acting dynamic 
balances are disturbed. The third area 
of importance is the study of how the 
body reacts to such insults as trauma 
and burns and how the intervention of 
medical techniques can help the body 
in its recovery. An excellent example 
of this is the problem of water loss in 
cases of severe burning; it is import- 
ant to control the loss by artificial 
aids which will not cause further tissue 
damage. 

I t  is important to avoid the limited 
approach of regarding the engineer as 
a tame adviser to medical colleagues 
or for the chemical engineer not to 
work in close contact with medical 
people. Thus a t  Imperial College there 
exists the Phvsiolmical Flow Studies 
Unit. This g;oup consists of medic- 
ally qualified research workers, mathe- 
maticians and engineers. Included in 
the Unit's activities have been exten- 
sive studies of laminar and turbulent 
flow in short bifurcatine tube svstems - 
relevant to conditions in both the 
cardiovascular system and the airways 
of the lungs3. Following these investi- 
gations a new theory of the mechan- 
ism of atherosclerosis or hardening of 
the arteries has been developed'. 

Other work in the Physiological 
Flow Studies Unit is concerned with 
the mechanism of transport of meta- 
bolites through and across endothelial 
cells, from which it appears that one 
of the essential mechanisms involves 

'diff~sion of particles within a bounded 
medium whose size is only a few times 
largtr than the diffusing species. 

The rheological properties of blood 
are extremely complicated; blood 
consists of a very high concentration 

suspension of very flexible red cells. 
The behaviour of blood when flowing 
in narrow tubes of dimensions com- 
parable to the red cell has posed 
interesting problems such as cell 
mixing and IubricationJJJ. These have 
been mainly elucidated by the work 
of chemical engineers who have also 
been interested in the flow of non- 
biological suspension such as fibres 
and emulsions?. 

Pharmacokinetics, which is con- 
cerned with the dynamic action of 
drugs, is an area which has received 
the close attention of chemical 
engineers. Bischoff and Dedrick have 
developed many multi-compartment 
models capable of describing the 
absorption, action and subsequent 
breakdown of drugss. They also 
developed models to enable scaling 
of action between animals and man. 
The development of controlled drug 
delivery devices arises from this. 
Decompression and thermal stress are 
other physiological problems studied 
by chemical engineers. 

Prosthesis 
This involves the substitution of 
diseased or deficient parts of the hody 
bv artificial reulacements - artificial 
hearts, kidneys, livers, bladders, pace- 
makers, implant materials, and ioinls. 
All these may be considered either as 
small chemical plant in which com- 
plicated chemical and physical pro- 
cesses are carried out under extreme 
conditions; or  as problems where 
materials of construction of many 
different types have to be developed 
and standardised to withstand aggres- 
sive chemical environments for very 
long periods. The replacement of 
these organs by artificial' prosthetic 
implants is a long-term objective in 
which the chemical engineer will play 
a large part. 

The true internal prosthesis will 
usually result from a deep know- 
ledge of how external prostheses 
function and from the continual 
desire to improve efficiency and to 
miniaturise. At the present time how- 
ever such developments are not very 
far along the road to success. As will 
be seen in the next section, the so- 
called artificial kidney or kidney 
machine which operates outside the 
body still has many problems, not 
least that of miniaturisation. How- 
ever, we look forward to the day 
when a truly portable artificial kidney 
may be strapped onto the body for 
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an indefinite period. In the work of 
the AWRE Aldermaston chemical 
engineers, this is regarded as the final 
stage in their present programme of 
artificial kidney machine development. 

The artificial heart and heart-lung 
preparations are in an even less well 
developed state. In the United States, 
there exists a massive programme to 
develop the aaificial heart. The use- 
fulness of a heart-lung replacement 
for prolonged periods is well appreci- 
ated: it could he used in many cases 
of respiratory or cardiac insufficiency, 
such as severe chest injuries or a 
heart attack, where rest would greatly 
facilitate repair. However, the present 
day heart-lung devices can be used 
only for very short periods of time 
because of the destruotion of plasma 
proteins. Oxygenators are massive in 
size because of the large surface area 
required to achieve sufficient gas 
exchange of oxygen and carbon 
dioxide. Indeed, it is the removal of 
CO2 that effectively determines the 
necessary membrane area. Significant 
advances cannot be made in the 
development of small scale reliable 
artificial lungs until suitable mem- 
branes can he developed which will 
allow greatly increased CO, transport 
for the available driving force; these 
membranes must also be totally inert 
toward all the blood constifuents. A 
totally inter-disciplinary approach by 
chemical engineers, polymer scientists 
and physicians will be required". 

Artificial livers for prosthetic pur- 
poses are even further away, but 
chemical engineering principles of 
membrane technology, mass transfer, 
and ionic exchange are all involved. 
The modification of plasma constitu- 
ents poses many fascinating problems 
of an enormous magnitude. One 
approach that is exhibiting some suc- 
cess is the use of micro-capsules cir- 
culating in the blood. These consist 
of activated compounds in solid form 
encapsulated in a membrane of 
chosen permeability characteristics'0. 
Similar capsule techniques are also 
being investigated for use in long- 
term drug release. 

In the field of biomaterials used as 
implants for various purposes, poly- 
mers, vitreous carhon, carbon fihre- 
reinforced materials, ceramics, glasses, 
and metals all have their aoolications. . . 
Not only is this a problem of selecting 
the rieht material for the aoorooriate - .. . 
physiological environment, but also of 
determining how to manufacture and 

convert it to the form in which it is to be easily cleaned and sterilised. 
needed with a rigorous degree of uni- The essential feature of such a 
formity to the relevant parameters. plant is that the patient's blood is 
This is a field in which chemical passed through a dialyser, containing 
engineers are used to operating. a semi-permeable membrane usually 

of regenerated cellulose film, which 

 id^ to medical activities external Separates the flowing blood from a 
counter current dilute aqueous solu- 

to the body tion of dialvsis fluid. Urea and other 
Examples in this field include external undesirable substances pass out of the 
kidnev dialvsis machines. heart-lune blood stream into the dialvsate. . ,~ ~ ~~U 

machines and other temporary by-pass 
arrangements, as well as anaesthetic 
equipment, sterilisation, automatic 
analysis equipment and cryogenic 
equipment. All of these can he con- 
sidered as chemical plants with prob- 
lems of fluid flow, mass and heat 
transfers. The transport of materials 
through membranes, for example, is 
common not only to the afiificial 
kidney and heart-lung machines hut 
also in engineering applications. In 
the pharmaceutical, brewing, and food 
industries there is considerable exper- 
tise in the process of sterilisation 
which might be applicable to the 
health service. Automatic analysis 
equipment is used extensively not 
only as an aid to medicine hut also 
to control complex chemical plants, 
while cryogenic equipment is used in 
such areas as steel making, pharma- 
ceuticals and food technology. Experi- 
ence gained in other industries may 
well be useful to the health service 
in such areas. 

Artificial kidneys 
To the engineers it is incredible that 
an organ as small as a human kidney 
is capable of ultra-filtering 100 litres/ 
day of blood plasma using a pressure 
differential of only 50mm Hg, then 
recovering, against the osmotic pres- 
sure, the greater part of the fluid 
containing the essential nutrients, and 
finally excreting the remainder as a 
concentrate. In  this way, not only 
does the kidney remove toxins from 
the body but, in doing so, it does not 
upset the delicate ionic balance neces- 
sary for life. 

The machine which is used to 
dialyse the urea from the b l ~ o d  
against a suitable isotonic salt solu- 
tion is popularly called the "artificial 
kidney" although it is really a small 
chemical plant exterior to the patient. 
The "artificial kidney" has to remove 
25g urea during each day's treatment 
without upsetting the composition of 
the blood. I t  should be simple and 
instrumented to fail safe, and it has 

Small, simple but reliable kidney 
machines could allow patients to he 
more easily self-treated at home with 
a commensurate saving to the com- 
munity. The reduction in size of the 
kidney plant may be achieved by 
improvements in the techniques of 
dialysis. For example it may be pos- 
sible to eliminate large volumes of 
dialysis fluid by removing the toxic 
products from the fluid with suitable 
ahsorbents possibly in beds or 
columns. An alternative approach is 
to ultrafilter the toxins from the 
blood through suitable membranes. 
Dialysis treatment has heen used in 
other medical situations, such as the 
removal of poisons arising from exces- 
sive drug intake or from treatment of 
a particular organ with a drug which 
is poisonous to the body as a whole, 
and the removal of high ammonia 
concentrations found in the blood 
following liver malfunction. 

Artificial pancreas 
Interesting work in Canada has 
recently heen reported on the develop 
ment of an artificial pancreas to dose 
with insulin continuously in relation 
to sugar level in the blood, in a 
portable form. 

The artificial lung 
The artificial lung or  oxygenator is 
widely used as an adjunct in cardio- 
vascular surgery. Essentially the heart- 
lung machine consists of an external 
pumped circuit in which blood from 
the patient is passed through a gas 
exchanger where the dissolved carbon 
dioxide is removed and oxygen sup- 
plied, a heat exchanger and a clot 
catcher and bubble remover, and then 
back to the patient. Much work 
remains to be done with these 
machines, particularly if they are to 
be used as long-term substitutes for 
the human lung. This work would 
involve studies of the haemodynamic 
implications of pulsatile blood flow, 
blood pumps, and devices for high 
gaseous exchange rates. 
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Anaesthetics 
The production, handling, and control 
of anaesthetic gases suitable for 
inhalation is clearly a suhject for the 
concern of chemical engineers. But 
the relation of the anaesthetic to the 
patient is more complicated. The 
anaesthetist has to control accurately 
the flows of various gases according 
to the condition of the patient. The 
ultimate tool for the anaesthetist, in 
measuring essential parameters, is an 
anaesthetic machine with feed-hack to 
control it, foolproof, accurate, and 
automatically self-tested. 

Sforagr of fransl~lanl organs 
The successful transplantation of 
organs has created the need for, and 
stimulated research into, storage sys- 
tems for hearts and kidneys, etc." 

Kidneys may be stored for up to 
three days a t  around +5oC but for 
long-term storage it is considered 
necessary t o  store the organs at much 
lower temperature <-70°C with solid 
carbon dioxide or -196OC with 
liquid nitrogen). To prevent freeze 
damage to constituent cells of the 
organ it is necessary to use the cor- 
rect level of cryoprotectant (eg 
dimethyl sulphoxide) and to lower 
the temperature at the optimum con- 
trolled rate. At hest, preservation of 
organs at low temperatures must, 
however, result in some damage and 
a more fundamental understanding of 
biological dormancy is required. To 
achieve this understanding the engin- 
eer can assist with properly designed 
experiments and equipment. 

The size and complexity of plant 
required for large organ storage 
becomes formidzhle, hut only when 
accurate, relizble perfusion and cryo- 
genic plant is available will the 
systematic evaluation of the many 
biological factors involved he possible 
- a true fusion of the skills of biolo- 
gist and chemical engineer. 

In all these examples it is clear that 
the problems are similar to those met 
in many other chemical engineering 
fields and the contribution of the 
chemical engineer can he suhstantial. 

Hospital technology 
In hospital operation, the role of the 
hospital engineering department is 
usually separate from the scientific 
and technical establishment of the 
hospital. The engineer is concerned, 
with services, design, operation and 
maintenance, usually with equipment 

maintenance and sometimes with pro- 
viding a workshop service for medical 
and nursing staff. The engineer is not 
usually concerned with medical 
research or direct assistance in 
development of the medical or nurs- 
ing techniques, although admittedly 
practice varies widely in different 
hospital groups. While this may he 
regretted in some ways, it still leaves 
a large area where special opportuni- 
ties can occur for the useful involve- 
ment of chemical engineers. 

Clean air 
The provision of clean, even sterile, 
air occurs as a requirement in many 
aspects of hospital design. The most 
obvious is in the operating theatre 
where design is necessary to avoid 
wound infections by pathogenic hac- 
teria from the air, from operating 
personnel or from the patient him- 
self. Air cleaning with high efficiency 
filters, careful air flow patterns to 
avoid bacterial and dust accumulation 
in undesirable areas, and air flow 
curtains around the patient are all 
used, but much experimentation com- 
bined with design is necessary to 
achieve the optimum conditions. 

In situations where it is necessary 
to nurse patients who are put at risk 
by the hazards of a normal environ- 
ment, it is desirable to build sterile 
nursing units. These may he complete 
wards with associated sterilising air 
conditioning plant and with medical 
diagnostic and treatment apparatus 
operated from outside the unit, or as 
air curtained bed+. A situation, 
similar in principle, arises where 
infectious patients are heing nursed 
and air flows should be directed over 
the patient and then filtered with high 
efficiency filters before discharge, and 
where technicians are manipulating 
pathogenic or radioactive materials. 
With adequate research and design 
procedures, the production of clean 
air and correct flow patterns might 
do a lot t o  reduce cross infection in 
hospitals. 

These are all aspects of the prob- 
lem of separating solids and gases in 
difficult environments and well suited 
to the chemical engineering approach 
of associating research and design in 
novd plant situations. The work at 
AERE Harwell on sterile nursing 
units12 and a t  the Papworth Hospital 
on pollution of operating theatres by 
anaesthetic gases and vapours13 are 
relevant examples. 

Manipulation of radioactive 
substances 
Hospitals are using radioactive 
materials to an ever-increasing extent. 
The handling of such materials, the 
correct design, installation and opera- 
tion of fume cupboards, safety cahin- 
ets and glove boxes, and the questions 
of safe discharge and continuous 
monitoring all give rise to important 
problems which require careful atten- 
tion, especially where accident con. 
ditions are taken into account. This 
is a very apt suhject for a chemical 
engineering approach. 

There are many other aspects af  
hospital engineering, for example 
laundry operation and the planning of 
large dispensing facilities, which could 
usefully command the attention of 
chemical engineers, for a hospital is 
in many ways like a factory which 
handles chemical and biochemical 
materials, processes them and dis- 
charges them. I t  gives rise to prob- 
lems of flow and balance, safety and 
efficiency in a world which would be 
fully understandable to the chemical 
engineer and an area in which one 
would like to see many more chemical 
engineers serving. 

Conclusion 
Perhaps enough has been said to 
substantiate the view that there is a 
definite place for the chemical engin- 
eer in hiomedical engineering. As we 
have seen, this has not gone unrecog- 
nised, particularly in the United 
States, and many contributions ere 
already heing made by chemical 
engineers in the United Kingdom and 
elsewhere. 

Biomedical engineering is essentially 
a team business, with the fusion of 
life sciences, physics and engineering. 
Chemical engineering is one further 
discipline which can make a valuable 
contribution to the team, without 
heing the dominant member of it. The 
time has come for a more thorough 
examination of the chemical engineer- 
ing function and for a greater sym- 
pathy to the biomedical option among 
the chemical engineering professional 
institutions. Is there sufficient uni- 
versity training in the field, do univer- 
sity chemical engineering departments 
encourage 'biomedical research Dro- 
iects, and is the medical 
sufficiently aware of the help it might 
receive from the chemical engineer? 
These questions are worth exploring. 
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Appendix 
T h e  Working G r o u p  on Chemical  
Engineering in Biomedical l ' cch-  
nology of the Institution would wcl- 
come  fur ther  information ahou t  
medical o r  hoypilal prirjrcts invol\ ing 
chemical  engineers, about  u n i ~ c r s i t y  
teaching and r rs rarch  in this field, 
ahout  contributions hcing made h) 
chemical rnginrering industry and 
particularly f rom chemical engineers 
\erking in hospital engineering. 

T h e  lnstitulion of Chemical  Engin- 
cerz would like tcl r ncou raee  a fruitful  
alliance hetween the p ro fe s~ ions  o f  
hlcdicinc and Chemical  Eneineerine.  
A copy of the Institution's Repor t  of 
its Workine  G r w n  i~ a \ai lahle.  frec of . 
charge.  from Technical  Officer. l n s t i ~  
tution of Chemical  h e i n e a r s .  165-171 
Railway Terrace,  Rughy.  

A n y  queries ahout  possiblc in\olve- 
men t  o f  chemical engineers in par-  
ticular medical fields may hc rcfcrred 
t o  the  author.  
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Product News 
BSI Standard Patient 
Trolleys 
I he  British Standards Institution has 
published BS  5402 Patient  trollcys a t  
the requcst  of the  DHSS. It f o rms  
o n e  of a series relating to  tubular  
f ramed cquipmcnt  for hospitals, and  
suprrscdrs  BS 2505 and BS 2563. 

T h e  new s tandard  specifies mat-  
erials, dimensions a n d  constructional 
and electrical safety requirements fo r  
patient trolleys, which may  he sup- 
plied in fou r  hasic forms. These  a r e  
with fixed top,  with tilting tirp, with- 
ilut top  fo r  stretcher ca r r l i ng ,  and  
with sliding t o p  fo r  patient transfer.  

1 Recommendat ions  fo r  huflerine 

longer than  the prcvious maximum 
s i x ,  a n d  is entirely self-contained. 
T h c  units a r c  rcloratahlc,  a n d  ma)  
he used cingly or linked t o  cach o ther  
and t o  existing buildings, to  providc 
good s tandard  onc- o r  two-store) 
accommodat ion  a t  a fraction of con- 
tcn t ional  huilding costs. 

T h e  illuztration s h o w  the  fir51 unil 
hcing delivcrcd t o  Middlcshrough 
Hospital in Cleveland. It will provide 
six l o f t  X 12ft ( 3  m X 3.6 m )  instant 
& i c c ~  for t h e  Pathology I k p a r t m c n t .  

For fu r the r  information contac t :  
Wyseplan Limited. C'hawston. Bed- 
ford M K 4 4  3 B H .  Tel.  0480 75377. 
Telex 3 2 / 7 6 .  

Contamination Control Floor 
Screen 
Dbcern Plastics have  de\eloped a full- 
length continuous contamination con- 
trol  screen which they believe will 
revolutionise the  control  of foothornc  
hactcria in hospitals. T h e  new screens 
have become availahle as the  result 
o f  a new manufac tur ing  process, and  
arc availahle in c i t h r r  3 o r  4 metre  
hy 1.2 metre  lengths. T h e  scrccn ic 
produced f rom a unique material  tha t  
is inherently tacky and non-slip. This  
ensures t ha t  an, particulate contamin-  
at ion tha t  comes  in contac t  with their  

BS 5402 may  hc obtained f rom:  
BSI  Sales Deporlmcni, I 0 1  Prnton- 
t,ille Kood. London rVf 9 N D  Price 
f 2 . 4 0 .  

Larger Instant Offices 
Wyseplan have introduced a new 60fl 
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u r f a c c  is caught and rrtaincd. 
The  new continuous lengths arc 

easy to  clean, since the rcrccn retain, 
its position while i t  is washed ovcr 
with a simple soap and water mlut ion.  
I t  can then he dried ready for immc- 
diatc use. T h r  xrcen 's  guaranteed 
l i fe is one year, and thcrc i, no  
bacteria-harhouring friirnc, nu stick) 
carry o \ c r  and no  refills to  purchase. 

I)yccm arc ol fcr ing free two-week 
trials. For dctails o f  thcsc, and o f  tlie 
new screens, contact: l l ~ c c t ~  Plusr;~~.s 
1.irnircd. Parkway Trodin,? Eirurc, 
Minro Road. Brisrol HSZ ',)'B. 7 ~ 1 .  
5 Y Y Z I .  Trlcx 449571,. 

, . . 

Foil Prevents Heat Loss 
Sa\ings o f  up  to t i \c per cent on 
central heating hil ls are claimcd with 
the use o f  Radfoi l ,  a new matcrial to 
prevent hcat 107s through walls hehind 
radiators. Brit ish Gas rcscarchcrs sal 
that infra-red mcasuremenls show 
that hot spots on outside walls dis- 
appear, and conf irm that more than 
half  the waste hcat is saved. 

Kadfoi l  is a reflective surface on  a 
laminate hacking, easily fixcd h) 
means o f  tape and pads, which also 
create an air gap that serves as fu r -  
ther insulation. Kadiators do not have 
to he removed, and the only tools 
required are scissors and a pencil. Thr 
material  rcmains permanently effcc- 
l ive and hidden f rom sight. 

Fur ther  information f rom:  C'orrr 
Paper Limired, Shirley, Solihull, Wevr . 

Mobile Work Platform 

,. , 

'!nd li;lc ;L niax imum n o r k i n g  lhcight 
o f  ? I f !  bin, ( h i  m )  l l ~ c  non-\ l ip 
Xft X 4inr (2.4 n7 X 1.2 m l  plywood 
lined work pl i i t forni  can carr! 21 

working h i d  o f  l.(HJO l h  (4x1  kg), and 
ccmtrol\ arc duplicated lhotli at grouncl 
chii\\ i \ 2nd  work platform lc\el .  ( 'on- 
f r o  i\ ! l i r<~ugh solenoid npcratc<l 
\a l rcs  which activate the 3,000 p\ i  
h)draul ic pump to rai\e ancl lt,wrr 
tlic platform. 

The new m.ti.liine should h'lic 
man) applic;ttiori\, l ronr  in i t ia l  in\t;tl- 
l a t i i m ~ .  to  maintenancc in  high and 
awkward e l e l  a which a rc  
otheruise di l l icul t  11, u o r k  in  (,sing 
static uquipmcnt. r h e  new m;tcliinc 
wi l l  hc cxhihited at thc Puhlic Work \  
Exhihi t ion froti, i i m e m h c r  11-20. 

F u r t h r r  details i rum:  H.v-/<idcr. 
A n d r e u  lIr,ii.w h16 A i r 1  Hoail, 
r d  S .  Tcl. 01-h84 1,221. 

Cape (Warwick) joins 
lntermed 
'l'hc.C'apc (Warwick)  Holdings Group, 
suppliers o f  medical equipment, clean 
a i r  f i l tration cnginccrs, and materials 
handl ing systcms, was acquired hy 
f'homas 'Tilling L imi ted on  Octohcr 
14. 'The Crour,  now hecomes a mcm- 

her o f  ln tern~ei l ,  the f?5 mi l l ion 
group o f  cimpaniuc i o r m r d  lcsr than 
three l e a n  ago 11, cc,-ordinatc Til l ing's 
o u n  intcru\t\ i n  thc medical licld. 

('onipanir.; i n  the Capc Group 
include Capc Engineering, which has 
recently hccn granted sole nianufac- 
l u r ing  and a d d - w i d c  markc l ing 
rights fo r  fhc unique controlled 
c n v i r ~ n t i i c n t  treatment s)stcm duvcl- 
opcd hy thc Diomcchanical i l c ~ c a r c h  
and l k v c l o p m r n t  U n i t  at ouccn  
hlary 'c l l o ~ p i t a l ,  Kochan~pton.  Other 
i-omlianie\ i n  the Group  include Cape- 
craft, Microf low and I'athlinder. War- 
u i c k  I ' r~duc t ion  and Warco Products. 
( i roup turno\er  i n  the )ear 10 June 
30. 1976 u a \  f i . 3  m i l l i m  

New Extracare Bed 
1:llism h i i \ ~ .  i n t r d u c c d  a n c u  c x t r a ~  
care divan h r d  as t l ic i r  contrihution 
to an\uering thc demand for a n c r  
pattern of hcd. W i t h  the styling o f  a 
i lome\tic hed, t h k  modcl has h e m  
ilrvelopud to include a wide choice 
o f  nurr ing fe;~turcs. 

Thr h r d  can he bupplicd fitted with 
\kids for wdrd conditions call ing fo r  
\tahil it), or with uon\cntional castnrs 
o r  mobil ity. Thcsc are inturrhange- 
i iMr  i t \  r c q u i r ~ d .  

l i l l icon regard the n c u  hed as a 
new concrpt, offering a gencral pur- 
pi lw diban hcd, combining patient 
comfor t  with n u r ~ i n g  amenit). I t  is 
~ lm ignud  to al low thc speedy fitt ing 
o f  hasic nursing acccssorics w c h  as 
Gdc-rails. d r i p  pnle and a simple hut 
dTectivc form o f  traction. ' l hc  heds 
n leaurc  80ins X 37:ins (2,032 m m  X 

940 mm).  The) wi l l  acccpt mattresses 
75ins X 34ins X 5ins dccp (1,905 mn i  
X X64 mm X 127 mm) .  The fixed plat- 
form hcight with skids is 17i'ns (432 
m m  or 2 1 i n  (583 m m )  with castors. 

Fur ther  infurniat ion f rom:  Elliron 
l fo~pi ra l  Eyuipmenr Limirrd, Drpr, 
C*., Wellhmd Lane, Perrv Bar, Bir- 
rninnllatn B12 2 T D  Tel. 021.356 7306. 
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Classified Advertisements To place an edvertlsemmt in this section, 

please write or telephone: 

Claaaified Advertisement Dspartment. HOSPITAL ENGINEERING 

Earlsport Limited. 
OFFICIAL APPOINTMENTS 33 Ludgate Hill. 

SITUATIONS VACANT London, EC4 

COURSES, EQUIPMENT, ETC. Telephone: 01-248 014819 

APPOINTMENTS AND SITUATIONS VACANT 

I SCOTTISH HEALTH SERVICE 

I COMMON SERVICES AGENCY 
I Buildina Division 

I 
- 

Three vacancies lor Technical AariPtants have srisen. The work will 
be on the design of heating, ventilating and air conditmning sys- 
tems for health buildings under the direction of senior staff. 

Technical Assistant l - Mechanical - 
Aberdeen 

£4,032-£4,788 p.a. Two posts 
Minimum requirements are an ONC or alternative qual~l~cation in an 
appropriate subject plus not less than ten yearr' relevant experience 
(the f i r 1  three yearr of practical or lheoreticat training are not 
included]. It 8s preferred that onlcere in this grade have an HNC. 
nslnhe may be expected to provtde technical asswance of the 
highest order. 

Technical Assistant II - Mechanical - 
Edinburgh 

£3.594-£4,029 p.a. 

Applleatlon lorms and turther detail. are arallabl. lrom Common 
Services A o . " ~ .  Bdldlng Dlrt.lon. Room 06. Clltton House, Clltton 
Place. Glasgow G3 7YY (or phone 041-332 7030 and ask tor Mr. 
Me1kleh.m) and should b. returned 1h.m by November 20. 1976. 

I I 

EAST SUSSEX AREA HEALTH CENTRAL PUBLIC HEALTH 
AUTHORITY LABORATORY - ~~ 

THIRD-IN-LINE ENGINEER 
ENGINEER AND 

required for the operation and main- WLDlNG OFFHxR tenance Of ,h, engineering services 
POSTS and related building maintenance. 

Applications for the following 
posts are invited from suitably 
qualified and experienced Offi- 
cers currently employed in the 
National Health Service (Ens- 
land and Wales). 
BRIGHTON Health District 
Sector Engineer 
Sector Building Officer 
EASTBOURNE Health District 
Sector Engineer 
Sector Building Officer 
Salary Scale (all four posts): 
£4.371-£5.262, + £291 (non- 
enhanceable). 
Application form and job des- 
cription may be obtained from: 
The Area Personnel Officer. 
East Sussex Area Health ~ u t h :  
ority, PO Box 10, County Hall, 
St. Anne's Crescent. Lewet. 
Sussex. Tel. Lewes 5400, Ext. 
205. 
Closing date: November 22, 
1976. 

Applicants must be experienced 
malntanance engineers and have a 
sound practical knowledge of boilers 
and mechanical and associated elec~ 
trim1 equipment. A knowledge of 
plumbing installations associated 
wth large insfilutlons an advantage. 
HNC or City and Guilds in enolneer- 
ing, or equivalent qualifications, 
desirable. 

A new laboratory is at present bean9 
planned and the Engineer will be 
consulted on engineering and associ- 
ated aspects. 

Whitley Council salary scale for 
Horpltal Engineers. at presenf (3,954 
rising by five annual increments to 
E4.545 per snnum inclusive of pay 
Supplement and London Weighting. 
In the event of an unqualified, but 
well experienced person applying. 
the salary would be abated by £150 
per annum at all points. 

Applis.tIon form and fob de.criptlon 
lrom ~ersonnel Oweer. Central Pub- 
115 Health Laboratory, Collndmls 
Avenue. London NW9 WT.  

Re-Advertisement 

SOUTH GLAMORGAN HEALTH AUTHORITY 

ASSISTANT AREA ENGINEER 
Salary: f4.371 - f S 2 6 2  per annum 
Plus E291 Supplement t o  Earnings 

Applications are invited for the third-in-line post within 
the Area Works Department. 
The duties and responsibilities of the post will be to 
assist the Area Engineer in the liaising with Hospital 
Engineers on planned maintenance throughout the Area. 
He will advise on the economic usage of energy and 
provide technological information for delegated capital 
and levenue schemes. 
Applicants snould nave a sound knowledge of engineer- 
Ing work to Heath Servlce bul dlngs and possess HNC 
in Mechankal or Electrical Engineering together with an 
aooroDrute administrative aualificatlon or a slmliar 
appro'ved qualification. 
Application forms and job description from: Mr. J. E. 
Taylor. Area Personnel Officer, 14th Floor, Pearl Assur- 
ance House, Greyfriars Road, Cardiff. 
Funher information from: Mr. P. Jsckson, Area Engin- 
eer, University Hospital of Wales. 
Closing date: November 19. 1976. 

BUILDING SUPERVISOR 
£3,009-23,414 

Applicants must have relevant experience in the build- 
ing industry, the supervision of staff. and should hold 
an Ordinary National Certificate in Building or equiva- 
lent qualification. 
The person appointed will assist in the supervision of 
a wide range of maintenance tasks in the District. The 
duties will include general maintenance responsibili- 
ties and preparation of drawings and specifications. 
Informal visits to the Department may be arranged 
through the District Building Officer. Mr. John Bullen 
(tel. 01-741 0517) and closing date for return of 
completed application forms is the 19th November, 
1976. 
Job descriptions and application forms are available 
from Heather Dann, District Personnel Department. 
Charing Cross Hospital, Fulham Palace Road, London 
W6 8RF (tel. 01-748 2040 ext. 2997). 
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CLASSIFIED ADVERTISEMENTS - continued from previous page 

APPOINTMENTS AND SITUATIONS VACANT 

Greenwich 
Health District 

Assis tan t Engineer 
Based at Greenwich District Hospital 
Vanbrugh Hill, London SE10 9HE 

Applicants must be well experienced in the operation 
and maintenance of large air conditioning units, and 
their associated plant and controls. refrigeration 
machines. etc., and will be responsible to the Hospital 
Engineer for carrying out this function at Greenwich 
District Hospital, although he or she will be expected 
to assist over the whole range of an Assista"t Engh- 
eer's duties i f  required. 
This is a new Hospital, fully air conditioned. The work 
is interesting but very demanding, requiring the services 
of a skilled and energetic Engineer. It is stressed that 
this is not a training post. 

lppl icants must have served an engineering apprentice- 
ship and possess an ONC in mechanical or electrical 
engineering, or recognised equivalent. Hospital experi- 
ence is not important. 

Salary scale £3.666 to €4,110 inclusive of London 
Weighting and earnings supplement (starting salary may 
be above minimum for a suitably qualified and experi- 
enced person). 

Temporary single accommodation may be made avail- 
able. 

Mr. N. Kenney, Sector Engineer. or Mr. G. Hughea, 
Hospital Engineer. would be pleased to discuss tech- 
nical details with interested persons, telephone 01.858 
8141. 

Furlher details and application forms from the Pemon- 
nel Ofker. Greenwich District Hospital, Vanbrugh Hill. 
London. SE10 9HE. 

Closing date for receipt of applications: November 22. 
1976. 

CHESHIRE AREA HEALTH AUTHORITY - 
CREWE DISTRICT 
LEIGHTON HOSPITAL 

ASSISTANT ENGINEER 
Salary: f3.063 t o  f3.607 plus service supplement of 
E291 p.a. plus bonus allowance. 
The person appointed will be responsible to the Hospital 
Engineer over the whole range of his duties. Applicants 
should have a sound knowledge of the principles and 
practice of steam boiler plant, engineering and electrical 
service and possess ONC or OND or approved equivalent 
in engineering. A recognised apprenticeship should have 
been served. 
Application forms obtainable from ths'Personnel 
Department. Laighton Hospital. near Crews. 
Closing date for returned application forms. November 
22, 1976. 

HOSPITAL ENGINEERING CENTRE 
EASTWOOD PARK, FALFIELD, AVON 

Two Lecturers 
Two Lecturers are required at this Centre situated 
between Bristol and Gloucester. The Centre provider 
tn rou~h i t  three DeDartments of Electronics. 
Environmental and~echanical .  training fora l l  
grades of engineering staff employed in the National 
Health Service in England, Wales and Scotland. 
Courses which are of one or two weeks' duration 
are provided for Design Engineers, Maintenance 
Engineers and Craftsmen and cover all the major 
aspects of Hospital Engineering with emphasis being 
p acea on practical demonstration and student 
involvement through the medium of a wide range of 
installed haopltal plant equipment. 

Post A requires a thorough knowledge of building 
services with particular application to Health Service 
Engineering or equivalent experience. 

The successful candidate for Post 8 will have 
experience in i i f t  design. maintenance and operation 
and will participate in the development of a new 
course on i i f t  maintenance. Additionally knowledge 
or experience in building services will be an 
advantage. 

Candiaates for both posts should be qualified to at 
least HNC standard and have practica Health 
Service Eng~neer~ng or similar experience 

Salary scale: f3.906-f4.692 per annurn plus flat rate 
supplement. Commencing salary may be above the 
minimum. Whitoev Council conditions of service for 
the National ~ e a l i h  Service will apply. Temporary 
residential accommodation may be available at an 
economic rental. 

Application forms are obtainable from the Regional 
Personel Officer, South Western Regional Health 
Authority. UTF House, 2 6  King Square, Bristol BSZ 
8HY to  whom they should LW returned by January.3, 
ID77 

AMERICAN MEDICAL INTERNATIONAL 
MAINTENANCE ENGINEER 

i s  required for the new Private Hospital to be opened in the 
New Year at Nottingham Place, London, W.I. 
The person appointed wi l l  be responsible for both building and 
engineering maintenance arising within the hospital (140 beds) 
and its annexes, and for the small maintenance department to 
be established. 
Applications are invited from suitably qualified Engineers. 
Experience of hospital plant and equipment will be an advan- 
tage. 
Salary negotiable within the £4,75O/fS,WO range according to 
experience. 
Applications should be made in writing without delay to the 
Commissioning Officer, 46 Wirnpole Street, London, W.I. 

CLASSIFIED ADVERTISEMENTS for the next issue of 
Hospital Engineering (published December 3 )  should 
reach Earlsport Ltd., 33 Ludgate Hill. London EC4. by 
November 24. 
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SITUATIONS VACANT 

WEST MIDDLESEX HOSPITAL. 
ISLEWORTH. MIDDLESEX 
DISTRICT ENGINEER 

Applications are invited from 
suitably qualified and experi- 
enced officers for the post of 
District Engineer to the Houns- 
low Health District. 
This district comprises six 
hospitals, several clinics and 
health centres, and offers an 
excellent opportunity to gain 
valuable experience in the 
Health Service engineering 
field. 
Salary scale £5.763 p.a. rising 
to £6,945 p.a. + £312 p.a. 
London Weighting + £291 
p.a. supplement. 
ADDlication form and iob des- 

Short and long term 
hire available 
throughout the 
United Kingdom. 

ciiption from and rnuinabla to  
Mr. P. J. Harris. Assistant 
Sminr Psrsonnal Officer. ................... 
For further details please con- CIRCULATING PUMPS and Steam Turbines, complete units, 
tact Mr. D. Alexander, Acting electric and, steam, spares and scrvice. TURNEY TURBINES 
District Works Officer. Tel. Ltd., 67 Station Road, Harrow. Tcl. 01427 1355 and 01427 
01.580 2121, Ext. 695. 3449. 
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