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The Design of Security Units
Timely Seminar

The provision of Security Units within
the National Health Service has been
given a high priority. Their prime
intention is to care for patients in the
difficult category ol those unsuitable
for admission to existing psychiatric
hospitals, and who until now have had
to be left largely untreated, or sent to
prison.

The Institute held a well-attended
onc-day seminar on the design of
these units in London on QOctober 20,
The topical nature of the subject
matter need hardly be stressed.

The recommendations of the Butler
Committee  on Mentally  Ahnormal
Offenders have led to the National
Health Service being required to pro-
vide special units which can  offer
secure conditions. These units are to
provide a greater degree of security
and control than in existing hospitals,
but not at the level provided at the
Special Hospitals. 1t is essentiai that
the new units are planned as part of
a service to the community of which
they only form onc part.

The Type of Patient

The first paper given to the seminar
was hy Dr. Robert Bluglass. It iy
reprinted on pages S, 6 and 7.

Our Next Issue

The December  issuc  of  Hospital
Ingineering, to  bhe  published on
Mondav, December 6, will contain

ali the other papers given, These were:

Nurving Policies

Speaker: O Lake, RMN RNMS SRN
Nursing Gfficer, Department of Health
and Social Security.

Arechitectural Considerations

Speaker: John  Ingham, |RIBA,
Regional  Architeet. South West
Thames Regional Health Authority.

Fugineering Considerations
Speaker: AL Williams, € Eng MILL,
Acting  Assistant Regional  Engineer,
Trent Regional Health Authority.
Copics of this issue will be available
te non-members of the Institute for
£1.50 per copy dircet from Subscrip-
tion Department, Station Approach,
North Lane, Marks Tcey, Essex.

Engineers’ Registration
Board

Registration Renewals

The Engincers’ Registration Board 1s
censidering the introduction of a sim-
phificd  procedure  for  the  annuoal
renewal of registration.

It is unlikely, however, that the
revised system will be anounced until

later in 1977,

Mecanwhile, it is not intended te
issue the usual renewal slip in 1977,
hut the rencwal slip valid to the end
of 1976 will be considered re-validated
for 1977 so long as the registrant

remains a paid-up member  of  his
sponsoring Institation.

Medal Winner

Our photograph shows Mr. George

Tuson (right) being congratulated by
the President of the Institute, Mr.
I. H. Howorth, after heing presented
with the Northereft  Silver  Medal
Award for 1975 The award 1s given
for the technical paper considered to
have made the best contribution to

cngineering.

Mr. Tuson's winning paper was on
The Art of Public Speaking. and was
reprinted inoour July 1975 issue. He
scems to be making a habit of excel-
lence. since this is the second year
running he has won the prize!




HOSPITAL ENGINEERING NOVEMBER 1976

INTERNATIONAL FEDERATION ISSUE No. 20 3

Annual Conference
Pitlochry

The 33rd Annual Conference will be
held in the Atholl Palace Hotel, Pit-
fochry on April 27, 28 and 29.

The Conference will be formally
opened by Mr 8. C. Agnew, Chief

Engineer.  Scottish Development
Department.

There will be a Scottish Ceilidh in
the hotel on the evening of Wednes-
day, April 27 and the Annual Con-
ference Dinner Dance will be held on
the following evening, when the prin-
cipal guest, and speaker, will he Mr.
Hurry Ewing, Parliamentary Under-
Secrctary of State at the Scottish
Office responsible for Health matters.

Specially reduced all-inclusive terms
have becn agreed with the Atholl
Palace Hotel and if the total present
reaches 150 the entire hotel will be
reserved exclusively for the Institute.

We know that we can count on
the lovalty of Scottish members, who
regularly support the biennial Joint
Scottish Branches Conferences so well
to the tune of almost 100.

Let us hope that a similar number
from south of the border will choose
to enjoy a  Conference/holiday
amongst some of the most splendid
countryside in the United Kingdom.

Then we can enjov the hotel to
ourselves and, what is more, celebrate
a record Conference.

The wusual Conference litcrature
wili be distributed at the turn of the
vear.

Remember attendance is NOT res-
tricted to Members of the Institute.
As usual there will be a special
Ladies’ Programme.

International Union

Basil Hermon, who represented the
United Kingdom Tnstitute of Hospital
Engincering on the Council of the
International Federation of Hospital
Engincering from the time the Fed-
eration was formed in 1970 until
January, 1976, has decided to rctain
his international intcrest for the rest
of his days by forging a personal link
with Australia.

Basil, a widower, is to be married
on 13 November, 1976 to Miss Moya
Thomas from Melbourne, Australia.
Moya will be known to many of the
members of the Institute of Hospital
Engincering because she was Basil's
secretary at the South West Thames
Regional Health Authority from the
time he first joined the Region in
November, 1974 until Moya returned
home to Australia in  September,
1975.

Moya has also had intcresting in-
ternational experiences having worked
in Norway and travelted throughout
Europe, visited Russia and. when re-
turning to Australia last year, she
went partly overland through Turkey
and India.

The wedding will take place at 2
p.m. at the Headington Quarry Meth-
odist Chuch, Oxford and readers

London Branch
Date (Tuesday) Subject
November 38, 1976 Engineering

Functions  in

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

Announcement

Alan Marshall and Partners, Consult-
ing Civil and Structural Engincers,
announce that Mr. A, M. Macfarlane
has returned from Saudi Arabia and
resumed his duties in the Birmingham
Office. Mr. . A. Humberstone 1is
now the Resident Partner at our
Riyadh Oftice, the address of which
is PO Box No. 3730, Riyadh, Saudi
Arabia, telephone Riyadh 38097, telex
20138 SUDAIRI SJ.

Southern Branch

The 176th meeting of the Southern
Branch was held at Queen Alexandra
Hospital, Portsmouth on September
[8.

There was no spcaker, it being a
business mecting only, but a report
was received on the recent Branch
“visit” to IBM, Portsmouth.

Mr. Decnnis Wilson, who has so
thoroughly carried out the duties of
Branch  Honorary  Secretary  for
several years, has indicated that he
hopes that a successor may be nomi-
nated to assume the office as from the
1977 Annual General Meeting.

Arranger
. Bushill

Hospital Architecture.

West of Scotland Branch

The Branch’s first meeting of the
1976/77 syllabus was held on Thurs-
day, 30th September 1976. The Chair-
man commenced the proceedings by
congratulating Mr. J. Crawford on his
retirement from the post of Hospital
Engincer at Belvidere Hospital after
40 years in the Service, 32 of which
had been spent in Belvidere. The
Members wholeheartedly endorsed the
Chairman’s congratulations.

The paper presented at this mecting
was “VHF Radiotelephone Communi-
cations”. [.. H. Stanley and K. Arm-

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

After coffee, the Members asked a
wide range of questions on a variety
of aspects related to VHF 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.

Date Event Yenue
Thursday Pneumatic  Controls  with GGHB, Sauchichall Street,
December 16, 1976 Emphasis on Fluidies. Mr. Glasgow.

. Steele, BSc CEng MI
Mech E, Scottish Pneumatic

Supplies Ltd.
Friday
January 2§, 1977

Annual Dinner and Dance.

Burnbrac Hotel, Bearsden,
Glasgow.
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The Design of
Security Units

The first of several papers presented at the Institute’s symposium The Design
of Sccurity Units, held at the Institution of Mechanical Engineers in London,

et October 20, {976

The author sets the scene for the papers which followed, and which will be
reproduced in the December issue of Hospital Engineering. He is Consultant
Forensic Psychiatrist to the Midland Centre for Forensic Psychiatry and to the
Home Office, and Senior Clinical Lecturer and Postgraduate Clinical Tutor

ar the University of Birmingham.

The Type of Patient and

Behaviour

Patterns

ROBERT BLUGLASS, MD FRCPsych DPM

Background

The hospital carc of the mentally
disordered patient twenty years ago
was a very different matter from the
situation that exists today. FEvery
mental  hospital had  at  leust one
locked ward for cach sex, and prob-
ably more, and nursing stafi were
skilled in the techniques of caring for
difficult puaticnts with simple drugs
and therapeutic aids. They had a
professional tradition and experience
that extended back over very many
years. The last two decades have heen
4 period of enormous change in
method and philosophy of psychiatric
treatment and care, and also in the
organisation and management of psy-
chiatric hospitals. An increase in
medical, nursing and other staff has
led to the development of multi-
disciplinary teams in which doctors,
nurses, social workers and psycholo-
gists work together, increasingly on a
basis of equality, to care for smaller
groups of patients within the total
institution. Improved treatment and
new drugs have resulted in increasing
numbers of patients returning more
rapidly to the community, and the
numbers of patients resident in the
hospital at any onc time has fallen.
Equally the number who stay for long
periods of time has reduced or
changed in character so that they
now increasingly tend to be in the
older age groups. The fahric of hos-
pitals and the Facilities within for staff
and patients have improved enor-
mously. In particular, the need to
have locked wards for most of the
patient population is a thing of the
past so that most psychiatric hospitals
have come to adopt an “‘open-door”
policy. This is partly the result of the
therapeutic revolution, but is also due

to a change in outlook. 1t is con-
sidered that it is bad policy and anti-
therapeutic to lock wards or provide
physical security measures for a small
number of patients. The presence of
locked wards is someiimes seen as a
threat on the part of other patients;
inducing an undercurrent of fear that
they might be moved there in certain
circumstances. Locked wards are also
considered by many to be inappro-
priate when 809% or more of the
paticnts in psychiatric hospitals are
there informally and veluntarily.
No-one would dispute that these
improvements in  the care of the
mentally il over the years have been
anything but desirable, and they have
led on to further progress in the
shape of smaller psychiatric units
based in general hospitals and to the
development of an increasing trend
towards caring for the mentally dis-
turbed in the community, as far as
possible. All these movements can be
cxpected to continue into the future,
For most patients then, the quality
of care continues to improve, and has
becn given extra impetus by the
recent policy documents issued by the
Department of Health, Better Services
for the Mentaliy 11 and Priorities for
Health and Personal Social Services in
England. There are, however, a rela-
tively small number of patients who
present new problems of management,
partly as a result of these changes in
organisation and structure of the psy-
chiatric services. They are patients
who present moere difficult problems
of behaviour as a result of their ill-
ness or personality structure, and for
whom the methods of management in
open-door wards or in a district
general hospital arc unsuitable. Some
of thesc patients present to the Ser-

vice directly from the community, by
referral from family doctors or are
brought {o hospitals by social workers,
police or other agenciecs. Others,
partly because of their behaviour
problem, present by way of the courts,
charged with criminal offcnces of
varying degrees of severity. In essence,
these two groups of patients are very
similar, the main difference between
them being the mode of presentation.
It is well known that a high propor-
tion of people who arc in prison are
people who at  other times have
received psychiatric care or are people
who will require it in the future.
Many require it at the present time.
Other patients at one moment in a
psychiatric hospital are people who
at other times have been in trouble
with legal agencies because of their
disturbed or unpredictable behaviour.

During the past few years the
patients in this small but difficult
category have often been refused
admission to existing psychiatric hos-
pitals and wunits because insufficient
measures of confrol and security have
been available to care for them and
hecause the open facilities are unsuit-
able. They have not infrequently been
sent to prison inappropriately. Other-
wise they have been discharged into
the community untreated to be
handled by whatever resources are
available, by the social services and
voluntary agencics, or else they have
had to fend for themselves. They are
often found sleeping rough, present-
ing to emergency services, casualty
departments or appearing in church
crypts and the like. A significant
number of them have had to be
accepted by the Special Hospitals,
Broadmoor, Rampton, Moss Side and
Park Lane, 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
themm to hospital near their home
prior to their release and supervision
outside. It is now very difficult for
Special Hospitals to find Iocal 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
Report) 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 reguire
a2 high degree of special care. Others,
including some who may have been
offenders and some who may have
been disturbed only briefly, would
still be accommodated as they are at
the present time in most areas in
existing psychiatric facilities. The
Department 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 about ‘“‘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
hospitails and units, of penal institu-
tions, social services and probation
services in relation to the units has
to be 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. It would be a mistake to 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 uare referred to
ordinary psychiatric out-patient clinics
the more serious problems of dis-
turbed, anti-social or deviant beha-
viour occur in men. There are, how-
ever, a small number of women who
would probably require these new faci-
lities. The Glancy Report 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
groups, but occasionally a child or
adolescent does present very difficult
behaviour problems for whish a more
secure setting is required. It is doubt-
ful whether a special unit for adults
should also attempt to accommodate
children, even in a separate sub-
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 be 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-
yvear 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 be 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 1ill 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
because 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. In court, on
medical evidence, he was found unfit
to plead to the charge against him,
and he was ordered to be detaimed 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
meoere 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, il 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 ali be weighed against the
characteristics of those people already
in the community and the likelihood
of such a patient “siotting in”
and responding to tréatment 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. It 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

In 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 asscssmpnt
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 facilitics for
work, recreation, exercise and leisure.
Most will be people in the working
age groups who will require a variety
of work for therapeutic as well as
occupational 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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Management
Development

This article pives a comprehensive survey of one of the most neglected subjects
in management today — the planned developmert of the next generation of
managers. Mr. Buckley is District Works Officer for the Merton, Sutton and
Wandsworth Area Health Authority (Teaching)—Rochampton Health District,

in South-West London.

-The Way Ahead

R. D. BUCKLEY, DMS TEng(CE!) MIHospE MiPlantE AMBIM

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 wunplanned 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 best for you™ approach;

By planned training — unrelated to
a manpower approach;

By systematically looking at 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, It is not
exclusively for junior and middle
management, it shoukl 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 through to
Regional Works Officer and above.

In management terms the young
manager at the bottom of the promo-

tional tree does not only require tech-
nical ability (although very important)
he requires the management tools to
implement policy which, to a Iarge
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-
cers leaves, in many cases, much to
be desired. Experience has shown that
it is not always the best technically
qualified personnel who perform well
when placed in the job.

It 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
resuits from the limited resources
available, 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 best interests of the Service.

Unlike industry, the National
Healith Service does not have a profit
motive. However, it should not be
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, 1i.e. medical, nursing,
general practitioner services, admini-
stration, financial and enginecering/
building, the latter being generally
re-titled FEstate 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 to 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
problems of the job (particularly
tmportant 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 them-
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 ail applicants, and the appro-
priate scrutiny of the application
forms of unsuccessful applicants who
might be 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
requircments 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 usunally 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 other 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 Enginecers.

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-
jses in those technical aspects of
training in which the new entrant to
the Service may not be 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 at 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 District!) 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 Organisation 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 (1) 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 and/or
attachment to other hospitals. Train-
ing should also include a short period
in the Regional Hospital Board Engin-
eering Department™,

It is obvious from this that the
Engineer needs to acquire a know-
ledge of management and terotechno-
logical principles. Tt aiso 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.

It 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 system? 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 Accounting3. 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 pro-
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.

It 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,

It has been suggested that many
Asistant Hospital Engineers in post
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at present are being by-passed on the
promotion tree by outside candidates
on interview boards. 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 be 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 be relevant
at the present timet. It 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 shouid 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 may be either craft based or
technically based, the Ilatter 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
be placed on Hospital Engineering/
Plant Engineering,

The completion of the apprentice-
ship stage will generaily mean that the
youngest age at entry to this grade
will be 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 1 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
be as great as perhaps a craft appren-
ticeship in Heavy Engineering, there
will be some physical effort required
in checking, operating and inspecting
plant and equipment. In an emer-
gency situation periods of high physi-
cal effort may be 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. It must be remem-
bered that there will be times when
high levels of stress will be placed on
young shoulders. Leadership qualities
will be 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
commeonsense 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,
althgugh in some respects routine,
require initiative if the labour and
materials that are available are not
to be 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 — Staff,
Materials, Equipment, Cash

An Assistant Hospital Engineer will
be responsibfe for perhaps up to thirty
craftsmen together with stores, and
materials as previously stated. There
is a wide range of plant and equip-
ment that the Enginecer may be given
responsibility for from time to time.
This may either be 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 be 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

Physical 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 be indoors. There may
be 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 be 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 usually found
in a similar job in industry (ie.
infected materials, airborne bacteria).
Most operational procedures involv-
ing any hazard from a safety point of
view are generatly 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 good indeed. There is
almost a one ito one ratio between
boss and subordinate at the bottom
end of the promotional tree. it 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 Services

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-
cer’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 people from a user’s point
of view. Most staff in the department
will however be at crafisman and
foreman level. It 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 motivaie 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 pericd of employment.

Hospitals, however, are large places
and people must be frusted 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.

It 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. It 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
least, 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. It 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 1o work from. It
must be understood from the outset
what we are selecting for.

Selection should not be isolated
from the rest of the Organisation’s
Personnel policy, and to this end
every endeavour should be 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
Heaith Service during their early
twenties. It is generally accepted at
the Department of Health and Social
Security® that these Engineers require
a more formalised career structure
coupled with a National Training
Policy. Despite this, the post of
Assistant Hospital Engineer is not, at
the present time, officially recognised
as a training post. This grade of
Engineer is expected to perform his
duties and take a good 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
be necessary.

The following is a brief account of
how some academic models and re-
search may be applied to improve the
selection procedure.

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 be 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 bcen 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 unabie 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 heads
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
Spectalised 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 usefufly 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 vou
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. Rodgers® 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)7 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 but 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 ilatter that we will mostly be con-
cerned in our selection procedure.

The second criterion is that we must
be able to measure our objectives. We
must also realise that comprehensive-
ness could be 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 muiti-
dimensional criteria are most suitable
in a selection decision. In this respect
this wolld 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 Jarge, 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 wsing such meth-
ods or to develop an exact procedure.
All that can be expected at 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 at 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% in"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 at least
seven stages, usually: prepare adver-
tisement — advertise — send out job
description and application form —
interview — select candidate — inform
unsuccessful candidates.

It has been suggested by Rodger
and Cavanagh®, 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

[Q The preparation of a personal
specification;

[0 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 atiention of suitable
candidates;

[ The preparation of additional
information with application form;

[ The preparation and despatch of
ant application form which will
elecit relevant information;

[0 The scrutiny of written applica-
tions and the listing by topping
and tailing procedures;

The administration of any tests;

E The interviewing of short listed
candidates;

[0 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 be 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 gt least
one whole working day. This will be
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 be given of the communication
skills and personality traits of the
individual concerned.

The following programme could be
considered suitable for this purpose.

Interview Programme

Time )

10.00 a.m. Arrival at Hospital — cof-
fee and general discussion.

Introductory talk by Dis-
trict Engineer and basic
introduction to candidates.
Visit to main Hospital
complex including where
candidates will actually
work and items of techni-
cal plant and equipment
that he will be responsible
for.

Initial interview to ascer-
tain candidates’ general
interests, qualifications,
personality, aspects — in-
formal — relaxed. Fach
perhaps 15-20 minutes.
Lunch — this will involve
all candidates and mem-
bers of the selection panel
if possible.

In depth interview of can-
didate from a technical
point of view and personal
point of view. Interview
30-40 minutes,

Selection of candidate.
Inform unsuccessful can-
didates.

10.30 a.m.

10.45 a.m.

11.45a.m.

1.00 p.m.

2.15 p.m.

In order to assess the candidates
over the whole day a set of forms
should be used and filled in at each
relevant stage. These forms should
cover the day in steps and be 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 be 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 be taken into considera-
tion. In particular we have noted that
the main fatlures 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 gualifications
of your applicant, and to determine,
through  unbiased  consideration,
whether or not to employ.

Section 1 — First Impressions

a. appearance ABCDE
b. bearing ABCDE
¢. speech ABCDE

Section 2 — Attainments, Previous
Experience and Intelligence
a. educational level

reached ABCDE
b. occupational training

and experience ABCDE
¢. occupational level

reached ABCDE
d. general intellectual

ability ABCDE
Section 3 — Special Aptitudes
a. mechanical aptitude A B C DE
b. facility in use of

words ABCDE
c. facility in use of

figures ABCDE
Section 4 — Interests
a. intellectual ABCDE
b. practicable

constructive ABCDE
c. physically active ABCDE
d. social ABCDE

Section 5 — Disposition

a. acceptability ABCDE
b. influential ABCDE
¢. steady and

dependable ABCDE
d. self reliant ABCDE

Section 6 — Circumstances, Comments
a. domestic circumstances

b. family occupations

¢. 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.
HNC/HND/FTC 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.

1. Have you devoted sufficient time
to arrive at 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/
Fair/Poor.

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

COMMENTS:

The above pro forma sheuld be
given to each panel member at the
beginning of the day. Perhaps half
an hour spent together before the
start will mean that the panel are all
looking for the same type of app-
cant!

The Membership of the Panel

This should consists of the following:
Departmental Head/Hospital Engineer
(immediate superior);

Group Functional Head (District
Engineer);

Personnel Officer;

Outside Assessor (Area Health Auth-
ority Representative).

At all times throughout the day it
must be remembered that there are
three purposes in achieving success:
For®the employer to obtain all the
information about the candidate
necessary to decide his suitability for
the post;

To 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
pro 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 suitability of
each candidate. In the same way the
technical and managerial skills should
be developed together. To give a brief
example of what is meant here, sup-
pose we give a small design job to an
Assistant Engineer, for exampie, the
installation of some sterilizing equip-
ment. He will work hard preparing the
technical specification and once this
is complete it may bhe sént out to
tender and that may be 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 be able to take projects through
from their initial conception through

to installation under their personal
direction until its completion. In 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. It 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 or education will, at this
stage, be determined to a large extent
by 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 be 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 organisational pattern
at the time of appointment, the initial
placement of an Assistant will be
determined by circumstances.

Behavioural

Perhaps in some respects this is the
most important aspect. Each Assistant
Engineer must quickly be 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.

It 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 at
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
Education

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. Tt not only meets the
organisation’s needs but 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 identificd 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 [ 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
be seen that in order to get the cor-
rect mix the following procedure
should be adopted.

THREE STAGES OF DEVELOPMENT

Entry to National Health Service
Ordinary Natlonal Certificate
+ apprenticeship

STAGE A.
Entry

STAGE B.
Development
Pyramid

STAGE C.
The Promotional
Pool

Completion
of HNCor full

technologlcal
certificate and
nOTE specialised
The development pyramid tourse
Is tweo dimensional in tarms of
time and Increass of

Stage B First Year

0-3 months

Day Release course planned and implemented if possible depending on the
time of year. Basic introduction to Hospital technical complex.

3-9 months
Assess progress on Day Release course guidance where necessary.

9-12 months

After first 12 months check academic progress for success. If failure improve
support and iry again. Reguiar appraisal interviews at this stage may be
helpful. Increase in responsibility for areas of work. Training by objectives
to be introduced for longer projects.

Stage B Second Yesr

Continue Day Release supplemented with one or two residential weeks at
the Hospital Engineering Centre for specialised training technically. ]ncrea.se
responsibility so that areas of functional responsibility are evolved. Deputis-
ing at other Hospitals in the absence of a Hospital Engineer can be good
for morale at this stage. 1t can also give a good assessment of future ability
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-
gested as it covers initial induction to
the Organisation and follows a man-
agement by objectives approach
(MBQ). 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 be undertaken whenever pos-
sible, or more frequently if felt neces-
sary.

Management Development

It can be seen from the foregoing
that any Management Development
programme must be run in conjunc-
tion with the technical/managerial
and academic training.

From a technical peint of view the
pattern of training and development
appears to be fairly straightforward.
It is when we consider the manage-
ment development that we are not so
clear in our ideas. There are three
main headings which should be con-
sidered. They are:

What needs to be taught;
How it should be taught;
How can it be 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, at Stage A,
the entry stage, Assistant Hospital
Engincers 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
be possible to shorten the time on the
pyramid, or even to cut cut a year
altogether.

It has been identified from our
selection procedures that it is the
organisational and partially the beha-
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 at the same time.
This meets with our criteria to look
at the whole man.

We may now look at the manage-

ment development programme based technical and academic study con-
on the pyramid to match up with the straints,

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 be summarised by calling
this stage basic induction.

3.9 months

As the technical responsibility increases the Engineer will have to learn how
to motivate and lead subordinate staff on small projects. It 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 objectives for time, standards and progress reports should be made.

Stage B Second Year

Now that the first year is over, a one week course at the Hospital Engineer-
ing Training Centre should be undertaken on Hospital Engineering Manage-
ment. This will be 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 =tage is critical. Preparation of Departmental Forward Look Estimates
could be a good exercise for such purposes.

Stage B Third Year

This is considered to be the most important year from the management
development peoint of view. Complete managerial responsibility for a Unit
Hospital or large functional area should be given. For possibly the first
time the young manager will be on his own with a number of Foremen and
craftsmen. A two week management course should be 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 be
applied. Objectives should be set and agreed. Performance should be meas-
ured by a Hospital Engineer/District Engineer.

It will be seen that if it is organised
and planned correctly the technical
aspects can provide a very useful
springboard for management develop-
ment. ‘It must be made clear that
every member of the management
(and wherever possible the Foreman)
should be aware of and feel committed
to ths programme. Meetings must be
organised in order to monitor and
control the process. It will be no geod
at all if drift and apathy creeps in
from top management. 1f the pro-
gramme is to be a success the example
must be 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, be a policy
to promote Assistant Engineers who
are satisfactory to Hospital Engineer
level. It is the Final Stage where this
may be carried out.

Stage C — The Prometional
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 Heaith 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 arca of work (Boiler House or
Laundry) or smali 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 stafl.
There is also the financial reward
which tends to move assistants to
promotion. This may, in many ways,
be similar to the Maslow categories
of needs, i.e. physiological, safety,
social, ego, self-fulfilment — the latter
two being the most important.

Appraisal and Evaluation of
Selection/Management
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 be necessary to identify specific
areas of activity for study.

It has been seen that there are
three main elements:

Academic Study
Carried out at a polytechnic or col-
lege.

Specialised Training
Carried out at residential
centres.

training

On the Job Training
Carried out within
Authority premises.

In the case of academic study, the
evaluation may be 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

the employing

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

The on the job identification of the
results of training can be achieved by
direct observation, by asking questions
of the trainee or his manager and
colleagues, or by collecting data fele-
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 possible 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
observation of any individual task
may be 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 actnally
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
the man in the performance of tasks
from objectives set, and projects taken
from conception to completion.

In many ways the interview tech-
nique at the various stages is useful,
and may be used as such at the end
of each period of training.

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 been suggested
that this may fit into what the Depart-
ment of Health and Social Security
call Training Log Baoks. A good
example is the assessment form used

by nurses which is currently being
revised.

However, before we commit our-
selves 1o 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, lts
overall objective may be 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-
€es.

Although systems differ between
organisations, their objectives do not.
They are therefore based on personal
judgement. The overall judgements
may cause difficultics and parameters
need to be looked at carcfully, In par-
ticular, each form needs to be
assessed by:

The range of response allowed;
The reliability of judgements;
Differences between judges;
Relationship 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. It has
also been suggested by Stochford and
Bisseil 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.

If 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

It 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:
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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 atmospheres
conducive to motivation and demo-
cratic action, considerable changes in
attitude may be necessary from Senior
Management. If Management Devel-
opment is to be a viable proposition
it must be seen as totally open, and
the formulation of its programme
must be agreed in full with those par-
ticipating. The locked drawer or the
confidential staff file is not compatible
with modern management develop-
ment procedure.

Some Final Thoughts

1.

10.

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.
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.

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

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.

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.

It 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.

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 Distriect Works Officer's responsibility to monitor
and control the programme suggested in this paper.

It is now the fundamental operational level within the reorganised
Health Service.

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.

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! .

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 description of the Charnley Howorth Exponential Flow. Clean Zone System
Howorth Surgicair is a division of Howorth Air Engineering Limited, of Farn-
worth, Bolton. Mr. Howaorth is President of the [nstitute.

From a paper given at the Institute’s one-day Symposinm held in London on
June 23, 1976,

The Prevevention of Airhorne
Infection during Surgery

F.H. HOWORTH, FRSA FinstPI FIIC PIHospE

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 airborne infec- have even wider application and
acceptability if they could be made
to work effectively without side walls,
hanging pancls or drapes. It is these
that may impose irksome restrictions
on procedures, and on the movement

j of personnel and equipment,
Our research led us to cvaluate
\ // alternative mcthods of producing a
\ pr clean environment around the wound
site. We discarded standard vertical
\ -_’( and horizontal flow systems without
side  walls, because our trials con-
\ // firmed what several other researchers
had shown, that unacceptable entrain-
k ment of contaminated room air takes
) place due to induction, and also due
/ \ to deflection of the air when person-
nel, equipment and instrument trays
are passing through the perimeter of
the air flow towards the wound area
(Whyte et al. Journal of Hygiene, Vol.
Above: FIGURE |. Below: The CZ 12 Canopy. 73, No. 1. 61). (See Figure I).

We reached the conclusion that the
ideal air pattern would be to continue
to have the very positive pressure and
downflow over the operating zone, as
in the past, but then to turn the air
outwards so that it moved radially
away from the operating zone; in
fact. an exponential air flow pattern.

Research carried out, first at our
laboratories and subsequently con-
firmed at the air and bacteriology
research laboratories of the University
of Glasgow, led us to the development
and production of an entirely new
form of air handling and diffusion
systern. This provides a contamination
free exponential air fAow pattern.
This, in turn, establishes a clean zone
of far greater size than the air diffu-
sion canopy. (See Figure 2).
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The Surgical Team using the Body Fxhaust Svstem.
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FIGURE 2.

Advantages

The specific benefits of the exponential flow clean zone are as follows:

There is clear access to the operating area to a height of over 2.1 metres.

The cffective clean zone extends well beyond the perimeter of the 9ft. X 9ft.
diffuser, giving an additional margin of safety.

Movement of equipment and personnel with the clean zone is alwuys upstream

of the air flow.

There can be no entrainment of room air.
When the members of the surgical tecam wear the total body cxhaust, there can

be no airborne infection.

Presentation
The Charnley Howorth exponential
flow clean zonc is available in one
size, the CZ{2 (the clean zone IS
12t %X 12ft).

The CZ1? may be supplicd with,

the integral Charnley Body Exhaust
System fitted at ceiling height, or it
may be used in conjunction with the
Howorth Surgicair MOBEX; this is

a mobhile floor-mounted unit designed
as an alternative for use with the
Charnley protective clothing.

Either of these combinations will
provide the same contaminant-free
environment as our previous systems,
which have been proved in practice
throughout the world over the past
ten years.

For teaching hospitals 2ft deep dis-

cipling panels may be hung from the
canopy down to a distance of 4ft 6ins
from the floor — just to keep stu-
dents and other emitters outside the
operating area.

Economics
The installed UK price of the
Charnley-Howorth  CZ12  complete

with the total body exhaust and (when
required for teaching purposes) the
audio  communication  system, is
£12,000.

Add to this £2,000 to cover fitting
the ceiling mounting frame and mis-
cellaneous items in the theatre itself,
then the total capital expenditure is
£14,000.

Running cost, that is power and
filter changing, is £1,000 per vear.
Taken over a three-year period the
total of capital and running expendi-
ture is £17,000

For any major surgery such as
orthopaedic  surgery, ncurosurgery,
open heart surgery, cte., the cost of
antibiotics varics between £27 and £30
per patient. When the complete
Charnley-Howorth system is used, no
antibiotics are given. (Charnley et al).

If we assume an average of 250
such operations per year, the cost of
antibiotics is  between  £6,750  and
£7.500 per ycar. Let us be conserva-
tive and say a mean of £7,000 per
year for three years — £21,000.

Cost of purchase, installation and
running of the Charnley-Howorth
complete system, for three years, is
£17,000. The cost recovery time 1s mn
fact just under two and 4 half years.

This computation is only possible
when both the Charnley-Howorth
Clean Zone or Enclosure is used with
the total body exhaust system for
matirttaining the members of the sur-
gical team non-emitters,

Other valuable benefits are:

To the hospital
— A short time (5 minutes)
between operations with no pos-
sibility of cross infection, there-
fore, greater output of patients
from the Clean Zone theatre.
--— Shorter bed occupancy.
To the patient

— No antibiotics are needed.

— Minimal trauma.

These benefits are not so casy to
quantify, but certainly add stifl fur-
ther to the cconemic advaniages of
this system,

UK. Patent Application Nos. 18303/
74/76. Fareipn patents pending.
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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) psychological processes (b) prothesis
(c) aids to medical activities external to the body and (d) hospital techrology.

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 Gontribution
to Medical Technology

P. A. F. WHITE, OBE BSc CEng FIMechE FIChemE

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 both the research and
technological levels where engincering
principles are applied to the solution
of problems in the arena of medicine
and health care. University courses
in biomedical engincering, both at
undergraduate and postgraduate levels
are already available in North
America and there is considerable
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 healih
care and its associated research; in
the USA, it is currently 699% com-
pared with 4-6% in the UK.

It has long been appreciated that the
hospital service in this country might
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 im 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 be 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
at Leeds University; lubrication of
articular joints and non-invasive flow
measuring techniques at Nottingham
University Chemical Engineering De-
partment; organism growth in relation
to artificial kidney machines at Exeter,
membrane development in the bio-
chemical engincering section of the
Strathclyde Bio-Engineering Unit;
haemoperfusion devices and oxygen-
ators at Messrs. Smith & Nephew; the
study of sterile environmental 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 engincering 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

”

It will be seen that, so defined, it
can almost be regarded as a prescrip-
tion for the scientific study of medical
processes. It 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 at least with rates of reaction
rather than dynamic systems under
change. The chemist has long been
active in medicine principaily as a
help to the physiologist in under-
standing the chemical and physico-
chemical reactions and in the analysis
of chemical constituents of body mat-
erials in normality and abnormality,

The biochemist, concerned with the
study of chemical and physicochemi-
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/electrical 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 enguire into this as a worth-
while option in career development,
the Institution of Chemical Engineers
in the UK has recently set up a Work-
ing Group of which the author 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 body 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 engincers
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 physiological function of the
organism as the counterpart of the
chemical engineering processes in the
chemical factory. Indeed, of all the
branches of engineering, chemical
engineering is arguably the best suited
to help to solve problems posed by
physiology?. Without doubt the chemi-
cal processes in Mlving systems are
incredibly complex and the environ-
ment is novel for chemical engineers.
However, these are all under very
strict 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 perhaps better
equipped to study complex 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 at whole body, organ and even
cellular level. These all involve meta-
bolic processes of chemical change,
encrgy 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 contro! the loss by artificial
aids which will not cause further tissue
damage.

1t 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 at Imperial College there
exists the Physiological Flow Studies
Unit. This group 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 bifurcating tube systems
relevant to conditions in both the
cardiovascular system and the airways
of the lungs®. 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 Physioclogical
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 invalves

diffasion of particles within a bounded
medium whose size is only a few times
largér 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 parrow tubes of dimensions com-
parable to the red cell has posed
interesting problems such as cell
mixing and lubrication3.8, These have
been mainly elucidated by the work
of chemical engineers who have also
been interested in the flow of non-
biclogical 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 drugs8. 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 body
by artificial replacements — artificial
hearts, kidneys, livers, bladders, pace-
makers, implant materials, and joinis.
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 stifll 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 anrtificial heart. The use-
fulness of a heart-lung replacement
for prolonged periods is well appreci-
ated: it could be 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 destruction 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 be developed which will
allow greatly increased CO:z 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?®.
Similar capsule techniques are also
being investigated for wuse in long-
term drug release.

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

convert it to the form in which it is
needed with a rigorous degree of uni-
formity to the relevant parameters.
This is a field in which chemical
engineers are used to operating.

Aids to medical activities external
to the body

Examples in this field include external
kidney dialysis machines, heart-lung
machines and other temporary by-pass
arrangements, as well as anaesthetic
equipment, sterilisation, automatic
analysis equipment and cryogenic
equipment. All of these can be con-
sidered as chemical plants with prob-
lems of fluid flow, mass and heat
transfer®., The transport of materials
through membranes, for example, is
common not only to the artificial
kidney and heart-lung machines but
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 but 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 blcod
against a suitable isotonic salt solu-
tion is popularly called the “‘artificial
kidney™ although it is really a smali
chemicatl 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. It should be simple and
instrumented to fail safe, and it has

to be easily cleaned and sterilised.
The essential feature of such a
plant is that the patient’s blood is
passed through a dialyser, containing
a semi-permeable membrane usually
of regenerated cellulose film, which
separates the flowing blood from a
counter current dilute aqueous solu-
tion of dialysis fluid. Urea and other
undesirable substances pass out of the
blood stream into the dialysate.
Small, simple but reliable kidney
machines could ailow patients to be

-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
absorbents possibly in beds or
columns. An alternative approach is
to ultrafilter the toxins from the
blood through suitable membranes.
Dialysis treatment has been 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 bhlood
following liver malfunction.

Artificial pancreas

Interesting work in Canada has
recently been 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.



S TAX LSS S

el s e s 11

24 INTERNATIONAL FEDERATION ISSUE No. 20

HOSPITAL ENGINEERING NOVEMBER 1976

Anaesthetics

The production, handling, and control
of anaesthetic gases suitable for
inhalation is clearly a subject for the
concern of chemical engineers. But
the relation of the anaesthetic to the
patient is more complicated. The
anacsthetist 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-back to
control it, foolproof, accurate, and
automatically self-tested.

Storage of transplant 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 at around +5°C but for
long-term storage it is considered
necessary to store the organs at much
lower temperature {—70°C with solid
carbon dioxide or —I196°C with
liquid nitrogen). To prevent freeze
damage to constituent cells of the
organ it is necessary to use the cor-
rect level of cryoprotectant (cg
dimethyl sulphoxide) and to lower
the temperature at the optimum con-
trolled rate. At best, 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 formidable, but only when
accurate, reliable perfusion and cryo-
genic plant is available will the
systematic evaluation of the many
biological factors involved be 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 be substantial.

Hospitai technology

In hospital operation, the role of the
hospital engineering department is
usually separate from the scientific
and technical establishnrent of the
hospital. The engineer is concerned
with services, design, operation and
maintenance, usuaily 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 be
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 bac-
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 be complete
wards with associated sterilising air
conditioning plant and with medical
diagnostic and treatment apparatus
operated from outside the unit, or as
air curtained beds!2. A situation,
similar in. principle, arises where
infectious patients are being 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 to 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 designh in
novgl plant situations. The work at
AERE Harwell on sterile nursing
units!2 and at the Papworth Hospital
on pollution of operating theatres by
anaesthetic gases and vapours!3 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 cabin-
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 subject for a chemical
engineering approach.

There are many other aspects of
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. It 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 biomedical engineering, As we
have seen, this has not gone unrecog-
nised, particularly in the United
States, and many contributions are
already being 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
being 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 pro-
jects, and is the medical profession
sufficiently aware of the help it might
receive from the chemical engineer?
These questions are worth exploring.
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Appendix
The Working Group on Chemical
Engincering in Biomedical Tech-

nology of the Institution would wel-
come further information about
medical or hospital projects involving
chemical engineers, about university
teaching and research in this field,
about contributions being made by
chemical engineering industry and
particularly from chemical engineers
serving in hospital engineering.

The Institution of Chemical Engin-
eers would like to encourage a fruitful
alliance between the professions of
Medicine and Chemical Engineering.
A copy of the Tnstitution’s Report of
its Working Group is available, free of
charge. from Technical Officer, Insti-
tution of Chemical Engineers, 165-171
Railway Terrace, Rughy.

Any queries about possible involve-
ment of chemical engineers in par-
ticular medical fields may be referred
to the author.
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Product News

BSI Standard Patient
Trolleys

The British Standards Institution has
published BS 5402 Patient trolleys at
the request of the DHSS, [t forms
one of a series relating to tubular
framed cquipment for hospitals, and
supersedes BS 2505 and BS 2563.

The new standard specifies mat-
erials, dimensions and constructional
and electrical safety requirements for
patient trolleys, which may he sup-
plied in four basic forms. These are
with fixed top, with tilting top, with-
out top for stretcher carrying, and
with sliding top for patient transfer.

Recommendations for  buffering
patient trolleys to prevent damage to
the building fabric, anti-static require-
ments and
tance arc included.

BS 5402 may bhe obtained from:

BX! Sales Department, 101 Peaton-
ville Road, London NI 9ND. Price
£2.40.

Larger Instant Offices

Wyseplan have introduced a new 60ft
{18.2 m) monospace accommodation
unit. The new unit is 10ft (3.2 m)

limits of clectrical resis- |

tonger than the previous maximum
size, and is entirely self-contained.
The units are relocatable, and may
be used singly or linked to cach other
and to existing buildings, to provide
good standard one- or two-storey
accommodation at a fraction of con-
ventional building costs,

The illustration shows the first wnit
being delivered to Middlesbrough
Hospital in Cleveland. It will provide
six 10ft X 12ft (3m X 3.6 m) instant
offices for the Pathology Department.

For further information contact;
Wyseplan Limited, Chawston, Bed-
ford MKd44 3BH. Tel. 0480 75377,
Telex 32176,

Contamination Control Floor
Screen

Dycem Plastics have developed a fuli-
length continuous contamination con-
trol screen which they believe will
revolutionise the control of footborne
bacteria in hospitals. The new screens
have become available as the result
of a new manufacturing process, and
are available in either 3 or 4 metre
by 1.2 metre lengths., The screen is
produced from a unique material that
is inherently tacky and non-slip. This
ensures that any particulate contamin-
ation that comes in ¢ontact with their
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surface 18 caught and retained.

The new continuous lengths are
easy to clean, since the screen retains
its position while it is washed over
with a simple soap and water solution.
It can then be dried ready for imme-
diate use. The sereen's guaranteéd
life is one year, and there is no
hacteria-harbouring frame, no sticky
carry over and no refills to purchase.

Dycem are offering free two-week
triais. For details of these, and of the
new screens, contact: Pyeem Plastics
Limited, Parkway Trading FEstare,
Minto Road, Bristol BS2 9YR. Tel
559921 Telex 4493576

Foil Prevents Heat Loss

Savings of up to five per cent on
central heating hills are claimed with
the use of Radfoil, a new material to
prevent heat loss through walls behind
radiators. British Gas rescarchers say
that infra-red measurements show
that hot spots on outside walls dis-
appear, and confirm that more than
half the waste heat is saved.

Radfoil is a reflective surface on a
laminate backing, easily fixed by
means of tape and pads, which also
create an air gap that serves as fur-
ther insulation. Radiators do not have
to be removed, and the only tools
required are scissors and a pencil. The
material remains permanently effec-
tive and hidden from sight.

Further information from: Carrs
Paper Limited, Shirley, Solihull, West .
Midlands B9O 4LF. Tel. 02]1-744 2215,
Telex 3137836.

Mobhile Work Platform

Hy-Rider have developed a  light-
weight  easily manoeuvrable mobhile
work platformy, which replaces tradi-
tional scaffolding on many construc-
tion, installation and  maintenance
projects. The  platform -is  casily
manveuvrable by hand, and can
readily be towed by a variety of
vehicles,

The platform is of the scissor type,
and has a maximum working height
ol 21ft 6ins (6.3 m). The non-slip
Bt > dins (24m x 1.2 m) plywood
lined work  platform  can  carry a
working load of 1000 Ih (450 kg), and
controts are duplicated both at ground
chassis and work platform level. Con-
trol iy through  solenoid  operated
valves which activate the 3,000 psi
hydraulic pump to raise and lower
the platform.

The new machine  should  have
many applications, from initial instal-
lations, to maintenance in high and
awkward overhead arcas which are
otherwise diflicult to work in using
static cquipment. The new machine
will be exhibited at the Public Works
Exhibition from November 15-24).

Further  details from:  Hy-Rider,
Andrew House, 616 Mitcham Road,
Crovdon, Surrey. Tel. 01-684 6221,

Cape (Warwick) joins
Intermed

The.Cape (Warwick) Holdings Group,
suppliers of medical equipment, clean
air filtration cngincers, and materials
handling systems, was acquired by
Thomas Tilling Limited on October
14. The Group now hecomes a mem-

her of Intermed, the £25 million
group of companies formed less than
three years ago to co-ordinate Tilling's
own interests in the medical field.

Companies in  the Cape Group
include Cape Engincering, which has
recently been granted sole manufac-
turing and  world-wide  marketing
rights for the unigue controfled
cavironment treatment system devel-
oped by the Biomechanical Rescarch
and  Development Unit at Queen
Mary's Hospital, Rochampton. Other
companies in the Group include Cape-
craft, Microflow and Pathfinder, War-
wick Production and Warcoe Products.
Group turnover in the year to June
30. 1976 was £3.3 million.

New Extracare Bed

Ellison have introduced a new cxtra-
care divan hed as their contribution
Lo answering the demand for a new
pattern of bed, With the styling of u
domestic bed, this model has been
developed to include a wide choice
of nursing features.

The bed can be supplicd fitted with
skids Tor ward conditions calling for
stahility, or with conventional castors
for mobility, These are interchange-
ahle as required.

Ellison regard the new bed as a
new concept, offering a general pur-
pose divan bed, combining patient
comfort with nursing amenity. It is
designed to allow the speedy fitting
of basic nursing accessorics such as
side-rails, drip pole and a simple but
effective form of traction. The bheds
measure $0ins * 37%ins (2,032 mm X
940 mm). They will accept mattresses
75ins X 3diny X Sins deep (1,905 mm
X 864 mm ¥ 127 mm). The fixed plat-
form height with skids is 17ins (432
mm or 2lins (583 mm) with castors.

Further information from: Efiison
Hospital FEgquipment Limited, Dept,
Ex., Welthead Lane, Perry Bar, Bir-
mingham B42 2TD. Tel. 021-356 7306,
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APPOINTMENTS AND SITUATIONS VACANT

SCOTTISH HEALTH SERVICE
COMMON SERVICES AGENCY

Building Division
Three vacancies for Technical Assistants have arisen. The work will

be on the design of heating, ventilating and air conditioning sys-
tams for health buildings under the direction of senior staff.

Technical Assistant | — Mechanical —

Aberdeen
£4,032-£4,788 p.a. Two posts

Minimum requirements are an ONC or alternative qualification in an
appropriate subject plus not tess than ten years' relevant experience
{the first three years of practical or theocretical training are not

highest order.

included). it is preferred that officers in this grade have an HNC.
He/she may be expected to provide technical assistance of the

Technical Assistant il — Mechanical —
Edinburgh

£3.594-£4,029 p.a.

Minimum requirements are an ONC or alternative qualification in an
appropriate subject plus seven years’ refevant experience (the first
three-year praclical and theoretical training are not included).

Application forms and further detalls are
Services Agency, Building Divislon, Room 06, Clitton House, Clition
Place, Glasgow G3 7YY (or phone 041-332 7030 and ask for Mr.
Melkleham} and should be returned there by November 20, 1976,

ilable from Ct

Re-Advertisement

SOUTH GLAMORGAN HEALTH AUTHORITY
ASSISTANT AREA ENGINEER

Salary: £4,371 - £5,262 per annum
Plus £291 Supplement to 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 revenue schemes.

Applicants should have a sound knowledge of angineer-
ing work to Health Service buildings and possess HNC
in Mechanical or Electrical Engineering together with an
appropriate administrative qualification or a similar
approved qualification.

Application forms and job description from: Mr. J. E.
Taylor, Area Personnel Officer, 14th Floor, Pearl Assur-
ance House, Greyfriars Road, Cardiff.

Further information from: Mr. P. Jackson, Area Engin-
eer, University Hospital of Wales.

Closing date: November 19, 1976.

EAST SUSSEX AREA HEALTH
AUTHORITY

THIRD-IN-LINE
ENGINEER AND
BUILDING OFFICER
POSTS

Applications for the following
posts are invited from suitably
qualified and experienced Offi-
cers currently employed in the
National Health Service {(Eng-
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 Aith-
ority, PO Box 10, County Hall,
St. Anne’s Crescent, Lewes,
Sussex. Tel. Lewes 5400, Ext.
205.

Closing date:
1976.

November 22,

CENTRAL PUBLIC HEALTH
LABORATORY

ENGINEER

rgquired for the operation and main-
tanance of the engineering services
and related building maintenance.

Applicants must be experienced
maintenance engineers and have a
sound practical knowledge of boilers
and mechanical and asseciated elec-
trical equipment. A knowledge of
plumbing installations associated
with large institutions an advantage.
HNC or City and Guilds in engineer-
ing, or equivalent qualifications,
desirable.

A new laboratory is at present being
planred and the Engineer will be
consufted on engineering and associ-
ated aspects.

Whitley Council salary scale for
Hospital Engineers, at present £3,954
rising by five annual increments to
£4,545 per annum inclusive of pay
supplement and London Weighting.
in the event of an ungualified, but
well experienced person applying,
the salary would be abated by £150
per annum at all points.

Application form and job description
from Personnel Officer, Central Pub-
{ic Health Laboratory, Colindale
Avenue, London NW9 SHT.

EALING. HAMMER SAITH AND HOUNSIOW|
AREA HEALT HOR NG

ASSISTANT
BUILDING SUPERVISOR
£3,009-£3,414

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 appeinted will assist in the supervision of
a wide range of maintenance tasks in the District. The
duties will include genaral 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).

Chari
H 'ng
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APPOINTMENTS AND SITUATIONS VACANT

Greenwich
Health District

Assistant Engineer

Based at Greenwich District Hospital
Vanbrugh Hill, London SE10 SHE

Applicants must be well experienced in the opearation
and maintenance of large air conditioning units, and
their associated plant and controls, refrigeration
machines, aetc., and will be responsible to the Hospital
Engineer for carrying out this function at Greanwich
District Hospital, although he or she will ba expected
to assist over the whole range of an Assistant Engin-
eer's duties if required.

This is a new Hospital, fully air conditionaed. The work
ig interasting but very demanding, requiring the services
of a skilled and energetic Engineer. It is stressed that
this is not a training post.

‘Applicants must have served an engineering apprentice-
ship and possess an ONC in mechanica! or electrical
angineering, or recognised squivalent. 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. Hughes,
Hospital Engineer, would be pleased to discuss tech-
nical details with interested parsons, telephone 01-858
8141,

Further details and application forms from the Person-
nel Officer, Greanwich District Hospital, Vanbrugh Hill,
London, SE10 9HE.

Closing date for receipt of applications: 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 provides
through it three Departments of Electronics,
Environmental and Mechanical, training for all
grades of engineering staff employed in the National
Health Service in England, Wales and Scotland.
Courses which ars 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
placed on practical demonstration and student
involvement through the medium of a wide range of
installed hospital 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 B will have
experience in lift design, maintenance and operation
and will participate in the development of a new
course on lift maintenance. Additionally knowledge
or experience in building services will be an
advantage.

Candidates for both posts should be gualified to at
least HNC standard and have practical Health
Service Engineering or similar experience.

Salary scale: £3,906-£4,692 per annum plus flat rate
supplement. Commencing salary may be above the
minimum. Whitley Council conditions of service for
the National Health Service will apply. Temporary
rasidential accommodation may be available at an
economic rental.

Application forms are obtainable from the Regional
Personel Officer, South Western Regional Health
Authority, UTF House, 26 King Square, Bristol BS2
8HY to whom they should be returned by January 3,
1977,

CHESHIRE AREA HEALTH AUTHORITY —
CREWE DISTRICT

LEIGHTON HOSPITAL
ASSISTANT ENGINEER

Salary: £3,063 to £3,507 plus service supplement of
£291 p.a. plus bonus allowance.

The person appointed will be responsible to the Hospital
Engineer ovar the whole range of his duties. Applicants
-should have a sound knowledge of the principles and
practice of steam beller 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 the Personnel
Department, Leighton Hospital, near Crewe.

Closing date for returned application farms, November
22, 1976.

AMERICAN MEDICAL INTERNATIONAL
MAINTENANCE ENGINEER

is required for the new Private Hospital to be opened in the
New Year at Nottingham Place, London, W.1.

The person appointed will 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. )

Applicalions are invited from suitably qualified Engineers.
Experience of hospital plant and equipment will be an advan-
tage.

Salary negotiable within the £4,750/£5,000 range according to
eaperience,

Applications should be made in writing without delay to the
Commissioning Officer, 46 Wimpole 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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; /Mimic\QvO

A completely self contained portable low temperature steam and formaldehyde
autoclave at minimal cost, designed for the sterilization of cystoscopes and other heat
sensitive items. The Miniclave 80 is simple to operate, has a fast cycle time with a
choice of cycles and requires only an electrical power source for installation.
. The modular construction of the unit ensures easy servicing.

For further information please contact:
Chas. F. Thackray Limited, Head office: P.O. Box 171, Park Street, Leeds, LS1 1RQ.




