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Nucleus Hospitals

A statement from Dr David Owen,
Minister of State for Health

Iin recent months there has been some controversy over the Government’'s
ptans for building new hospitals. We reproduce here the text of a speech
given by Dr. Owen to the Medical Practitioners’ Union (ASTMS) on Com-

munity Hospitals on the 6th December 1975.

The general and acute hospital services account for
aboui 407, of total health and personal social services
revenue expenditure and are therefore by far the largest
element in expenditure terms of health and personal
social services as a whole. These services include all
specialist services, other than maternity services, and
those provided specifically for the elderly, the chronic
sick and the mentally ill and the mentally handicapped.
The services are mainly hospital based but include
specialist services provided outside hospitals. There has
been a considerable increase in the use of most of the
services as measured by the number of paticnts who
have been treated between 1970 and 1973: hospital
discharges up by 3!%, and out-patient attendances by
about 4%, This increase in demand was considerably
larger than the increase in the population as & whole,
which was about 175, During that same period there
was an increase in the cost of the acute services of about
9°¢, at constant prices. There was an increase in the
number of doctors and hospital dentists by 13%, and
in the number of nurses estimated 10 be working in this
sector by 10°,. Nevertheless, during that same period.
there was a decrease in the number of in-patient beds
by something under 2%;,. There has been a decrease dur-
ing this period in the average length of in-patient stay
by about 7%°; and an increase in the average cost of
{reatment per m patient of 69,

It must, however, be stressed that since 1973 hospital
costs have, if anything, risen more sharply. There has
been a quite unprecedented increase in relative salaries
for most of the health-service workers during the fiscal
year 1974 /75, There has been a growing tendency for
more health-care workers to be paid realistic overtime

rates in comparison with other industrial workers and
there has been 4 tendency amongst doctors, whether
consultants or junior hospital doctors, to demand new
contracts reflecting an industrial wage structure rather
than a professional wage structure. Wages and salaries
in the hospital and community health scrvices rose by
43°, between November 1973 and November 1974,
compared with a rise of 26%, in all earnings. For
example, since Aprif 1974, an average nurse’s income
has risen by 60°,. This increase in the remuneration of
health-care workers was long overdue. In the past one
of the reasons why the National Health Service, in most
international comparisons, has been able to get away
with paying a lower percentage of the gross national
product to health and yet achieve a relatively high
standard of health care was the low level of wages we
were paving. In 1974/75, as a deliberate act of policy,
and mainly because of a decision to give the pay of
health-care workers the first call on extra resources. the
percentage of the gross national product devoted to
the NHS rose from the average 4-9%, of the previous
two years to 5:-4%;. This was the Jargest increase ever
recorded in health service expenditure in any one year,
and 5-49, of the g.n.p. represents the highest percentage
ever devoted to the health service.

The total expected hcalth and persenal social
services expenditure in 1975/76 is £5447 million. The
largest proportion of the health budget (69°%;, or some
£3143 million) is accounted for by current expenditure
on hospitals. If we look at the split of the 197576
budget it reads as follows:

Hospital and community health services
doctors and dentists pay 6%,
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Hospital and community health services

nurses pay 17",
Hospital and community health services

ancillaries pay 18",
Hospital and community health services

other expenditure 18",
Family practitioner services 15°,
Personal and social services expenditure 13,
All capital expenditure 10,
Other health services including central and
miscellaneous expenses 3,

Tt must. however, be stressed that in 1974 and 1973,
although these were years that there was a substantial
increase in revenue expenditure, even allowing for
inflation, it was a period of severe capital restriction in
the health service. In December 1973 the then Chancetlor
announced a 20° cut in capital expenditure for the
forthcoming year 1974/73 and for future years. If
such a cutback had been continued in 197576 it would
have meant a virtual moratorium on all new hospital
starts for at lcast two and probably three vears.
Although having the virtue of simplicity, it would have
had a devastating und unacceptable effect on the future.
The present Government felt it very important 1o gase
the position and was able 1o find some new capital
resources. Effectively, the cut in the health building
‘programnie was reduced to 17°) in 1975776, The
number of new hospital major projects started in
1974 /75 and 197576 were 22 and §4, respectively. The
personal social services have also been cut back. In
197677, faced by a £40 million overspend on revenue
and to preserve services, it has been necessary 1o make
an additional £20 millien cut in capital. One con-
sequence ol sharply reducing the Torward capital
building programme has been to put at risk the whole
movement towards greater care in the community. It
also increases the demands made on existing buildings
in terms of maintenance costs and means that more
money has to be spent on old buildings, which had
previously been left 10 deteriorate because of promised
new capital buildings, This switch from capital to
revenue necessary to maintain the cssential revenue
to fund existing levels of services in the Health Service
and personal social services has, however, now reached
a level which is rightly causing concern.

There is no prospect in the next three to four vears
of any substintial injection of extra money into capital
building. Indecd the capital building programme for
these years will be at a level substantially lower than
that obtaining in the preceding foew years. | am surc we
must continue to give the utmost priorily to the expan-
sion of the medical-student intake, but this inevitably
then means that capital for pressing service needs will
be further reduced if we are to give priority to teaching-
hospital projects whose service priority may not be
the highest in their region. The Government has
already taken some very tough decisions affecting
teaching hospitals. In London, St. Mary's Hospital,
Paddington, which had a forward capital rebuilding
programme over the next 10 years of some £60 million
has had 1o be postponed. Many other teaching hospitals
—-the London, Charing Cross—all have desirable
building programmes, but where they are not absolutely
linked to medical-student expansion they have had to
face postponement, Outside London, the Northern
General Teaching Hospital at Sheffield and the Leeds

General Infirmary have suffered. We have continued
to give priority to the planncd butld up of the new
medical schools at  Scouthampton, Leicester and
Nottingham.

The Naticnal Health Service has an appalling legacy
of old buildings. Roughly half of our schools in Britain
and nearly half of our housing has been built since
(948, but fess than a quarter of our hospitais have been
built since 1948, 48°, of the hospitals in England
and Wales have been built before 1918, some 6-59,
before 1850, whereas only 167 of secondary schools
and 429, of primary schools in England and Wales
were built prior to 1918, Capital restriction, which is
being felt in all areas of public expenditure, poses serious
problems for the health service and in no field is this
more clearly demonstrated than in the future hospital
building programme. There is still a large gap in trends
of relative deprivation between Nerth and South in
Health Service buildings, The regional inequalities of
provision that have been allowed to continue since
1945 are well known. This Government has alrcady
started a systematic attempt to allocate resources on
the basis of nced. The recent report of the Resource
Allocation Working Party is an important develop-
ment in trying to provide objective criteria for allocating
resources within the NHS.

Poor primary-care facilities

We do, of course. also lace the problem that hospital
provision in the inner parts of our big cities exceeds
that required to serve the declining population in these
areas. Nowchere 1y this more true than in London.
But, at the same time, we must recognise that primary
carc facilities in these areas are relatively poor. We
therefore need 1o ensure that the hospital stock in our
citics is used efficiently in the light of changes of this
sort.

For 10 years after the creation of the National
Health Service there was virtually no new hospital
building in Britain. The hospital plan of 1962 (Cmnd.
1604) envisaged that the number of beds in new district
general hospitals would normally be between 600 and
800 and serve a population of 10000 10 150 000. A
ratio of 3-3 acute beds per thousand total population
was proposed. The hospital plan of 1966 {Cmnd. 3000)
made no change in bed ratios and largely reiterated the
earlicr hospital plan, although it admitted that the
closure of many hospitats would be delayed longer than
had previously been foreshadowed although they
might be retained for different purposes.

Currently, the ratio of acutc beds per thousand of
population requires justification for mere than 2-5
plus 0-3 for regional specialties, yet the best-buy
hospitals at Frimley and Bury St. Edmunds were
planned on a ratio of 2 per thousand. In 1969, the
Commitiee of the Central Health Services Council on
“The Functions of the District General Hospital® {the
Bonham Carler Committee as it came to be called)
recommended that there should be a complete integra-
tion of the psychiatric and geriatric services in the
d.g.h. It recommended that d.g.h.s should normally
serve a population of between 200 and 300 000, and
that this implied a d.g.h. of between 1200 and 1800
beds. The prime reason for choosing a district general
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size of 1200 to 1800 beds was the Bonham Carter Com-
mittee’s view that these hespitals should be planned
around teams of not less than two consultants in cach
of the major in-patient specialties with all their in-
paticnts at the one d.g.h. This has singe been considered
to ke a very narrow base on which to determine the size
of hospiials and anyhow has been changed singce 1969
by the planned increase in the number of consultants,

Public opinion does not always have the same priori-
ties as health-service planners. The concept of the very
large dhstrict general hospital has been increasingly,
and inomy view rightiv, criticised. Large hospitals
frequently Fave to ke sited on the outskirts of towns and
cities and are difficult (o reach by public transport.
There has been criticism about large hospitals because
of their impersonal instituticnal nature for both stafl
and patients, Fven economists hiave not been convineed
by the argumenis relating to ecconomics of scale, some
people claiming there are certain disecononiies of scale
which operate in large hospitals. In 1970771 the
DHSS decided 10 conduct operational research on the
optimum sige of district general hospitals. 1ty finding
have nei vet keen published but the study pomnis ¢learly
toa smaller size range of district general hospitals than
wits foreseen in the Bonham Cuarter report. The epart-
ment in 197071 anticipated to some extent these
findings and asked regiona!l heaith authorities not 1o
plan d.g.hus larger than 750 to 1100 heds and said that
this size was only 1o be exceeded in special cases. in
August 1974 & guidance memorandum on the role and
the concept of the community hespital was published.
Yot hospital design in 1974 began o be nfluenced by
stronger factors than the conceptual wish to bring
hospital size down from the massive hospitals: increas-
ingly the mam determinant was becoming one of
linancial restriction. From Decermber 1973 anwards,
when severe financial capital restraint was imposed on
the  health-service building  programme. it became
obvious that capital projects which could not be split
up into phases and involved sums of £12 million and
atove would sericusly distort future hospital building
programmes. Yet the best-buy hospital of 600 beds was
designed to ke built wll in one phase and its total cost
would now ke over £10 million. The Harness design
for large hospitals could be built in phases, but hospitals
of this size could not possibly be justilied in the financial
climgte following the December 1973 cuts and had to
be abandoned. Hurness has been an expensive project
although there has been some valuable spinofT from the
programme.

The plain fact was that the hospital building pro-
gramme i 1972773, like so much of public expenditure

in this country at that time. was completely out of

control. Even i Britain had been able to sustain its
then rate of cconenuce expansion, the forward planning
ef hospitals was completely unrealistic. There was
hardly o town ol any size or ity in the country that was
not encouraged to believe that a new district general
hospital was soon 1 be buill, Hospital planning in the
carly 19705 was bedevilled by optimism. wholly un-
justificd  optimismin terms of the track record of
British economic history and in terms ol fuure
demands that would inevitably arise within the health
service. It was quite unrealistic (o continue to plan
forward for the health service without recognising the
marked imbalunce that was occurring hetween the

priorily given to hospital-staff remuneration as against
the increased hospital-staff manpower projections and
the capital building programme. The decision to pay
hospital staff more reasonable rates meant that the
capital building programme with 1ts revenue con-
sequences abviously had to he restrained.

In (he absence of steady growth and the presence of
high inflation, capital restriction will be greater than
anvone would wish over the next few years. | fully
accepl, albeit reluctantly. the over-riding need Tor public
cxpenditure constraint over the next few years. But
those who publicly advocate swingeing culs rarcly face
up to their consequences, either in lerms of creating
uncmployinent or their effect on services o the com-
munity, 1t is now my sad duty to tour the country
telling numerous people that their much needed and
much desired district general hospital cannet be built.
It is also my sad lot e inspect large holes i the ground
where a new hospital wus hoped to be built and to
write-off very large sums of money spent in consulling
fees and stall ceffort designing hospitals which will
never leave the drawing boards, The Public Accounts
Committee has also made a number of criticisms of
past hospital projects. We must now lace up o the
future and some very difficult choices will have 1o be
made.

Realistic planning

We must adl learn Frony this period. We must never
again in future plan on the basis of optinism: we must
plan instead on the basis of realism. 1t is better in tarms
of morale and the wise use of scarce resources to be
able to expand a sensible and reatistic hospital building
programme  within  the  capacity  of the  building
industry than to be forced to contract quickly an over-
optimistic programme. We need a new attitude 1o
hospital design. The health service in many areas has
not achieved suflicient benefits from being a national
centralised service, NMowhere in this more obvious (hun
in hospital design. LU'p and down the country. regional
health authorities have been designing thenr own one-
ol hospitals. The best-buy s a notable exception.

The first thing that will have 10 be accepted is that
large district general hospitals built in one phase are
no lenger g teasible policy. We need to plan our future
hospital development on the basis of making essential
provision for aeute services inoa way that will not
prejudge the eventual size of the district gererual
hospital. Fashions change: what s the conventional
wisdom today may not be the wisdom of tomorrow. By
building for the essential, not the desirable. number of
beds one can spread the limited capital resources and
start more new hospital developments.

The community-hospital concept offers a way of
mecting many o the wishes that have often been
expressed ebout hospitals by patients and consumers
gencrally. Most patients or their relatives woeuld like
hospitals to be as Tocal as possible. The old hospital in
the centre of a large city or town is often the most
convenient Tor patients and relatives. However, since
it is atmost always cheaper 1o build a new hospital on
a green lield site. the temptation is to close the inner
city hospital and plan the large hospital on the out-
skirts of the town or city. 17 we decide to build. at leas.
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initially. a small. acute hospital on the outskirts of the
city and cannot afford to embark en a large hospital.
then the opportunity of retaining the inner city hospital
need not be a cause for despair. The problem is that
while we know what we want of a community hospital
in a rural environment, there is nowhere near the same
consensus of opinion as 1o what is expected or wanted
ol 4 community hospital in an urban ¢nvironment.

A strong commitment already exisls amongst g.p.
in a rural environment to work within the present
cottage hospitals, which 1 hope will be transterred to
the community hospital. 1t is easy to assume that there
Is no such commitment amongst urban g.p.s. Yet there
‘Is no evidence that they are any more reluctant to work
in community hospitals than their rural counterparts.
and indeed may well find 1t a satisfying addition to
their gencral practice. There is also clearly a danger
that geriatric provision, being a very large part ot the
community hospital, may alter basic attitudes towards
a community hospital. A lot will therefore depend on
the extent of the rchabilitation services offered in the
hospital. If community hospitals are not to become
long-stay geriatric hospitals under another name, then
they must be given. right from the outset, proper
facilities for rchabilitation. They must feel (hat they
are an active part of total hospital provision in the
actte sector, not just the long-stay sector, This means
frequent contact and interchange between stall at
every level, Of course this means Incurring the con-
siderable disadvantage of increased travelling time
between hespitals. This is certainly one of (he major
disadvantages of choosing small hospitals, and it also
carries costs, To reduce such costs; duplication needs
to he cut to the minimum. Smaller hospitals also
require a greater flexibility over patient  transier.
Whercas, traditionally, we tend to think of & hospital
as being a place where one goes when one is aculely ill,
where ong is diagnosed and where one stays until ong
is better. In future, we may well need a fundamental
rethink of how we conduct hospital practice. Just as we
have been forced to concentrate and rationalise accident
and emergency services, so we nxy have 1o develop a
more formalised system of acute diagnosis and acute
care in one hospital followed by transfer to a community
hospital. One advantage may mean one being trans-
ferred closer 1o one’s relatives and ensure casier visiting,
but the community hospital must be able to give active
rehabilitation and convalescence. Such a policy would
mean & more active hospital in that there would be
movement of patients in and out of the community
hospital. [t would, of course, have the disadvantage
of a continuity of care and the problems for both
patient and doctor that can come with this should not
be underestimated. A dynamic active community
hospital. albeit not having expensive diagnostic equip-
ment and, for example. piped oxygen to every bed. can
still provide a stimulating therapeutic environment.

The size of community hospitals will normally be
expected to be between 50 1o 150 beds for a population
ol from 30 000 to 100 000, But the Department has no
intention of setting rigid limits to the size of community
hospitals. They must be allowed to develop flexibly,
and particularly so in urban areas. 1think it is 100 early
to form any definite view of size or of scope. Similarly
I do not think it is possible to predict the exact mix.
What is important is that we should hold on to the

concept of the community hospital as being an active
hospital closely integrated with other acute hospitals in
the district and forming part of a district-general-
hospital complex. Instead of the large district general
hospital, we are being forced. by financial and other
restraints, 1o plan for a d.g.h. complex using a number
of hospitals 1o cover many district rieeds. They must,
however, be planned as a cohesive whole and their
development must be scen as being complementary to
each other, As we develop a challenging task for the
community hospitals, it is clearly necessary to think
afresh the role of the acute hospital. The new nucleus
hospital design offers an oppoertunity lor such a rethink.

The concept of the nucleus hospital emerged carly
this year and is now being quickly developed. [ts basis
is that one makes no definite decision on the eventual
size of a hospital. The start is a standardised, but
flexible. basic hospital design for around 300 beds at a
cost, [rom May 1975 prices, no higher than £6 million.
It will be the first phase of a district general hospital
which could develop 1o, say, 600 or very exceptionally

900 beds. There will be a choice, but a limited choice, of

content. In most cases it will contain accident and
emergency services. It is a hospital that is specifically
designed to be built in phases that are also flexible in
content. This change of design ethos reflects a necessary
change n attitude o the way such a hospital can he
used. Not only should it be a hospial primarily
focusing on acute services, it must aiso be a hospital
that is used intensively, In this way, the very high
capital equipment and revenue costs of 24 hours a day,
seven days g week cover can be concentrated and
justified. Intensive diagnosts and intensive care wiil
mean a high turnever, but all the evidence shows that
higher bed utilisation is an obvious area for cconomy.
Bed-utilisation  figures  already  show  extraordinary
variations  between  dilferent  consultants,  dilTerent
specialtics, difterent hospitals and different arcas and
regions.

First nucleus hospital

A nucleus hospital with 300 beds used intensively
should provide a much greater service than would
normally be provided by a hospital of this size, it it was
complemented by other hospitals, such as community
hospitals or small gencral hospitals within the district.
We may, for example, have to adapt an exisung well-
situated small hospital to form a psychiatric unit away
from the nucleus hospital, but clearly related 1o it.

The first nucleus hospital will be at Newham and
this was announced in the summer. Site preparations
al Newham are expected to start in 197576, with the
main building contract 1o start in the autumn of 1977
At the moment the Department thinks it will be able to
offer a nucleus design which other regions could plan
on starting in the financial year 1978/79. A great deal
ol effort is being made to try and bring this forward to
allow a start date in the vear 1977778, A lot will depend
on the enthusiasm of Regions up and down the country
for nucleus and on our joint ability to ensure that the
results of the detailed design effort are made available
for use by all regional design tcams, for this could cut
time and save moncy. I am well aware that regional
works staff face difficult times. It is nol casy to see all
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their efforts on designing hospitals scrapped. 1 am
determined to ensure that in the next fow years we use
their expertise and desizn capacity to the full and before
any Region uses outside consultants they should first
cheek that there is not available capacity within the
INHS. Even if this capacity is owside their own region,
in many cases it should be possible to make sensible
arrangements to share the workload between them.
We must realise as a country that we Face make and
mend vears. The desirable will not always be obtainable.
In designing for the ideal hospital we can, and often

past

have, missed the opporwunity 1 make any new provi-
sions at all. Complete standardisation has never been
very popular with professionals and it must be admitted
that mistakes have been made. The DHSS does not
wish 10 impose detailed designs, With the 14 regional
health autherities we need a genuine partnership 1o
ensure that the department’s lead in the design work
reaps its full rewards. We need to learn from cach other
but one thing is certain: we cannot continue as in the
the record speaks for itself. We need a new. more
realistic and less ambitious approach.

Institute
news

WEST OF SCOTLAND BRANCH

At the mecting on the 30th October
1975 in the offices of the Greater
Gilasgow Health Board the branch was
honoured o have the attendance of
1. Hunter who presented a  paper
entitled  *Coual's  contribution to  the
cfficient use of energy’. Mr. Hunter is
Heud of Technical Services with the
Scottish Area of the National Coal
Board Marketing Department.

Mr. Hunter began by giving a detailed
explanation of the principles behind the
concept of fluidised-bed combustion and
iNustrated this with a shore film. He
continued with details of the research
programme that has taken place in
recent vears into the subject and listed
the various organisations that bhave
been involved. Referring to the ad-
vantages of the system, he drew atten-
tion o the facility with which such a
system can deal with either coal. gas or
oil and the additional benefits  of
sulphur retention of the bed material
by the addition of quantities of lime-
stone or dolomite.

The 1alk continued with details of
some recent developments in conven-
tional modern coal-fired  industrial
boiler plant. This section was supported
by colour slides. Some examples of
these developments included a system
of ash extraction from a boiler with an
underfeed stoker, whereby the boiler
might run for up to five days without
attendance and a system of electrical
ignition for a coal-fired boiler with
chain grate stokers.

Mr. Hunter concluded by relating
some case historigs from the work of
the board’s technical services in Scot-
lund.

After a short break for coffee the
branch chairman Allan Gray invited

the audience 1o present questions 1o
Mr. Hunter. A very lively discussion
then  ensued  with  questions  dealing
with the chemical, metallorgical and
mechanical details  of Muidised com-
bustion and with various other in-
stallations to which Mr. Hunter had
referred.

A1 the Branch meeting held on the 27th
November 1975, members were given
a talk by James Brown, a senjor
lecturer specialising in dvnamics and
control, with the Department ol Mech-
anical Enginecring of the University of
Strathclyde.

Dr. Brown's lalk wus entitled “Recent
developments  in measurement  and
control’. He began by dealing with the
basic primary elements of temperature
and  pressure  measurement such  as
dircet  volume /pressure  systems  and
bridge circuits and developed the theme
to cover modern transducer technology.

Attention was drawn 1o the impor-
tunce of correct screening ol signal
leads in high-sensitivity amplifier instal-
lations in order to minimise electrical
interference. He then  outlined the
advantages ol operational amplifiers
and dealt at length with their use, The
final section of the talk dealt with the
methods of processing and conveying
signal information over distances and
the recording of the mfoermation using
pulse-widih modulation, .m. carriers
and digital methods using binary code,

WELSH BRANCH

The Institute of Fuel invited members
of the Institute of Hospital Engineering
to a lecture at the University Hospital
of Wales, Cardiff, on the 7th November
1975,

The subject was *The adlisation of
energy in the hospital’, and the speakers
were R. Kensett. Principal Engineet,
WHTSO, and D, Samuels, Fuel Effici-
ency Officer, WHTSO.

The first part of the paper was
presented by Mr. Samuels, who drew
attention to the fuct that nearly all the

nation’s energy  requirement was ob-
tained from fossil fucls which were
irreplacable and being exhausted at an
alarming rate. In the past the capital
cost of plant was of prime imporiance
and hospitals were no exception to this
at the time, but, along with industry,
hospital authorilies are now very con-
scious of the need 1o use fuel cconomi-
cally and efficiently, especially as fuel
costs absorb a large part of budgets
provided rom public funds.

Mr, Samucls then showed a number
of colour stides depicting efforts being
made in the health service in Wales to
bring boiler houses up to high standards,

M. Kensett devoted his part of the
lecture to the arcas where heat s
recoverable and the means by which it
could be recovered.

Heat sources on which Mr, Kenselt
provided interesting facls and figures
included heat recovercd wastes from
buildings. absorption refrigeration, heat
pipes, heal pumps, solar  heating,
thermal wheels and total-energy svstems.

There lollowed a short but interesting
discussion  period, after which the
chairman  of the Institute of Fuel
branch warmly thanked the speakers
for their paper and all the supporting
facts and figures they had provided.

H. H. Provan

We are most sorry Lo report the death,
at the early age of 50, of Mr. Provan
after only a short illness, Hugh Provan
was a Clerk of Works with the Scottish
Health  Service Common  Service
Agency. Prior to this, he had been a
Contractor’s supervisor and over the
vears he madce a contribution to many
health service projects,

R. Wellby
Mr. R. Wellby has rctired, on 3lst
December, 1975.

Mr. Wellby was one of the ‘founder
members” of the Institute being involved
in that very first meeting in Nottingham
back in 1943, He has the proud record,
too, of 36 years® service at St. Francis
Hospital, Haywards Heath,
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Power intheWash....

Mantove Tullis Group Ltd

Manufacturer of advanced laundry equipment
Clydsbank GBT 2KT

Dunbartonshire

Scotland 1
Tel 041-952 788" ] s
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by

R. B. WHITEHOUSE

Considerable care must be exercised in the
siting of smoke/combustion detectors if
false alarms are to be avoided. This article
gives some guidance on the siting of
detectors for use with open-circuit-moni-
tored systems. The terms of reference of
some relevant rules and standards, which
have led to some confusion in the past,
are outlined.

Introduction

It is not surprising, in the present difficult financial
situation, to find that considerable thought, and time,
are being given 1o the problem of finding alternative
types of firc-alarm systems that provide the lacilities
required in hospitais, and at the same time effect seme
economy in the overall cost of installations.

In the past, open-circuit, simple or more sophis-
ticaled closed-circuit systems, embodying “line-fault’
monitoring facilities, were able to fulfil the requirements
for manual systems, or systems with automatic heat
detectors incorporated and these could be provided
at a reasonably economical figure. With the introduc-
tion of smoke /products-of-combustion detectors over
wide arcas of hospital premises, the costs of installing
the systems mentioned above have increased, since
additional conductors are usually required for line-
fault-monitoring purposes. This is now resuliing in
considerable interest being shown in “open-circuit-
monitored systems’, which only require two conductors
per signal zone.

With systems of this type, any manual contacts,
heat detectors, or smoke jcombustion detectors in a
zone can be incorporated in one parallel circuit, this
being fitted with a diode at the farthest point of the
wiring. (No spur wiring (s permitted on this system.)

- Fire-alarm
systems

hospitals

One such system employs both 24V die. and 28V
a.c. supplics on the initiating circuits: the end-of-line
diode aliows one half cycle of the a.c. supply to be
passed. maintaining a relay in the indicator /control
panel in an encrgised condition, the other half cyele
provides the energy to power anv smoke deteclors
included in the circuit. A break in the external wiring
of the initiating circuits gives an audible and visual
“line-break-fault” signal (Fig. ).

When any contact or detector operates, a circuit
is established between the two conductors, the d.c.
supply bypasses the end-of-line diode, energising a
second relay which gives an audible and visual “tire’
signal. A benefit provided by this relatively inex-
pensive open-circuit monitored system. which 1s not
provided by simple closed-circuit installations, is that
short circuits™ on the initiating ¢ireuit wiring will
give a signal; a short circuit having the same effect
as the operation of a contact or detector and. although
a fire signal is given, it does ensure that no line fault
will go undetected.

This systern will operate over a direct-voltage range
of 22-5 1o 30V, the constant current drain on the
battery being only 0-035 A plus I mA for each smoke/
combustion  detector, this rises (o approximately
0-2 A (excluding the alarm load and detectors) during
alarm conditions. This low d.c. consumption and the
use of a.c. for monitering enables a much smaller
battery and charger to be provided than would be
required for closed-circuit d.c. systems. In the event
of mains failure, the system operates on the 24 V d.c.
supply, and only the line-monitoring feature is lost,
An audible and visible fault signal is incorporated in
the system 1o cover ¢ither an a.c. or d.c. supply failure.
The current drain on the batlery increases to 0-25 A
during the period of nuains faiture,

All the usual extra facilities for scctionalising the
alarm  circuits, 2-stage warnings, repeat indicators,
cte. can be provided, also an additional unit is available
to provide line monitoring on the audible-alarm cir-
Cuits.

Siting of alarms
Whichever system is selected. great care must be
exercised in siting the equipment this applies parti-
cularly to automatic smoke detectors, It is a source
of embarrassment 1o the manuflacturers and suppliers
of fire-alarm systems that, in many cases, requests
are made in specifications for smoke detectors o be
fitted in locations where false alarms will be certain to
occur, or where incorrect siting or excessive heights
will place great doubt on their ability to give prompt
and early warning of an outbreak.

It is therefore deemed advisable to give some in-
formation on this subject.

Table 1

Maximum distance Maximum distance

apart between of centres from walls
centres and partitions
Maximum flopor -—
area foreach In in In In
detector general corridors general corridors
93m? 12m 18m &m 9m




10 HOSPITAL ENGINEERING JANUARY/FEBRUARY 1976 INTERNATIONAL FEDERATION [SSUE NG. 17

It must be remembered that the correct siting of

smoke fcombustion detectors s dependent upon many
important factors that would not be taken into account
if thermal detectors were being used.

The early warning that smoke /combustion detectors
are capable of giving is provided by convection currents
which are less vigorous than those required to actuate
a thermal detector, and they are thus influenced to a
greater extent by the normal air currents prevailing
in the area to be protected.

Some do’s and don’t’s

i@} lonisation [smoke /products-of-combustion  detec-
tors should not be fitted in any area in which the
following are likely to be used:
open gas fires or cooking rings
QVEeNs or toasters
clectrical switchgear (ionised air pasticles prevail)
any naked flame or burner
welding equipment
any process which produces dust
Neither should they be fitted (it it can possibly be
avoidedy in:
garages
kitchens
linen stores (floating lint)
standby” supply stores {long term) (where dust
accumulates}
faundry premises (steam and lint)
roofs with heights exceeding 105 nw.

{5) Take great care, and the advice of the manufacturer,
before deciding the cover required in arcas where
the environmental conditions can change rapidly,
e.g. detectors in the prosimity of douors and windows,
fast-flowing air streams etc.
Where flat ceilings are intersected by decp beams,
or other architectural features, these will have a
considerable bearing on the siting of detectors. An
area of celling enclosed by beams which is 1m-
mediately above a fire will have to be tilled with
combustion gases or smoke before there is any
overspill into other compartments ol the ceiling,
therefore. logically, one smoke detector will be
required in each such confined area.

{d) Air in the corners of rooms, in the angles between
wall and ceiling or beam and ceiling will tend 1o be
static and not so readily affected bv air flows. in
consequence no detector should be fitted at less than
75 cm from such corners.

{e) Pitched or north-light roofs enhance the per-
formance of combusiion detectors. since they tend
to concentrate the combustion gases along the apex.
Lach pitched roof bay should be considered as un

~

Tabie 2

Height above fioor
level of apex of

pitched or north Distance of Distance of
light roofs or of detectors below detectors below
fiat ceilings flat ceiling apex
m cm cm
6 0 46
7b ¢ 64
9 23 76
105 356 92

enclosed area and be provided with ar least one
detector in the apex. The tendency of pitched roofs
is for a “heat barrier’ to be built up in the apex of 4
greater depth than would be found on a flat cetling.
although processes, or equipment which generate
heat can also create an appreciable heat barrier
on a flat ceiling. Detectors should therefore be
fitted as indicated in Table 2.

(/1 In rooms which are divided into sections by parti-
tions, storage racks, or stacks of goods. it is neces-
sary to establish 1 there is free air space above
any of these features, I this air space 15 less than
30 ¢m it will interrupt the free flow of combustion
products 1o the extent that cach partition or rack
must be considered as a wall, und a detector should
be fitted in each section so formed.

(#) Detectors in ventilation plants, This is a featwe
that should only be included in a specification after
discussions with the manufacture of the equipment.

(/1) When assessing the siting of detectors in dormitory
areds or sleeping quarters, it must be borne in mind
that the primary function of the system is to pro-
tect life. The greatest hazard is therelore likelv to
occur during the late evening and night. The
environment that will exist during this period must
be taken into account rather than that which exists
during daytime.

From the above information it will be seen that carcful
planning and system engineering is essential if undue
false alarms are 10 be elimmated from automatic
detector systems. This also places considerable re-
sponsibility on the shoulders of any engineer. con-
sultant, or fire prevention oflicer who  prepares
specifications for automatic detector systems. Un-
fortunately, all too often, specifications uare 1ssued
which are confusing and impossible 1o comply with and
also of far too complicated a nature.

Rules and standards

Considerable concern is felt . many quarters at
the wide variation in equipment and facilitics being
specified in different parts of the country for fre-

This control panel from Shorrock Security systems
conforms with BS3116 part 4
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Fig. 1 An open-circuit-monitored system

alurm systems in hospitals and other premises re-
sponsible for the care of the sick, handicapped or aged.
The information given below will, it is hoped, be of
assistance to planners and engineers in bringing about
4 greater degree of uniformity in the approach to these
probliems.

There arc some points which require clarilication.
The first is that FOC stands for Fire Offices’ Com-
mittee and not Fire Officers’ Committee, as often
queted. Another is the incorrect manner in which
Fire Offices’ Committee Rules ure quoted in respect of
individual items of eguipment. FOC approval has
never been granted to a single piece of equipment, and
therefare such items as heat or smoke detectors only
receive approval when they form part of a full FOC
system, which has been planned. installed and certified
by an FOC-approved designer and installer, and then
checked and approved by a fire surveyor of a tariff
insurance company, the correct siting being of para-
mount importance.

The rules of the FOC ate primarily designed for
systems which protect property, therefore all parts
of the premises must be covered, the only exception
heing areas which are separated from the protected
area by double fire-stop doors. The planning and
installation of the system must be carried out by an
FOC-approved fire protection company, and not by
the client. The onlv permissible sounders are one bell
on the outside of the building, fitted near the access
door nearest (0 the indicator ‘control panel, and one
within the building. All FOC svstems must include

faciiitics 1o eall the Fire Brigade automatically, by
direet line or through an approved means of com-
munication; 999 units are not acceptable.

Any additional facilities which are required that are
not covered by the FOC Rules must have relays
included in the system to segregate the additional

Fire Control Electronics Ltd. has designed this panel
to comply with BS3116 part 4
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Every picture tells a story

The picture shows an inflexible storage facility which wastes valuable
space and is not readily adaptable to meet changing procedures or
allow rapid expansion of facilities. Equipment which appears
attractive at the purchase stage often becomes an uneconomic
proposition in the long term.

Cape storage and handling systems are the right choice because they
have the flexibility to satisfy both short and long term requirements.

For the full story contact:~

CAPECRAFT LTD. The Cape, Warwick,
England, CV34 5DL Tel: 0926 46421

A member company of CAPE (Warwick)
HOLDINGS LIMITED.

Equip and Serve Hospitals Everywhere
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equipment. A separate and independent battery and
charger must be provided to power any additions to
the approved system controlled by the relays.

From the foregoing it will be appreciated that it
is a serious embarrassment for a reputable fire-alarm
company to be faced with a specification which states
that the heat or smoke detectors are to be FOC-
approved and then details a system which does not in
any way comply with the FOU Rules—alternatively,
for the client to closely tie up their requirements in a
detailed specification and then state that the system
must comply with the Rules of the FOC and BS3116
Pt4. Under the Trades Description Act, the more
responsible companies have no option but to state that
they cannot meet the specification and are therefore
unable to submit a quotation, and, in so doing, lose
business.

BS2116 Pt.4 is also being regularly quoted our of
context. The title reads ‘Specification for automatic
fire alarm systems in buildings”. *Part 4. Control and
indicating equipment’. The strict interpretations of
this title s stated, under *Definitions” in "CP327.404 /
402,501 Automatic system or circuit’, A system or
circuit in which the alarm is originated without manual
intervention’. This clearly infers that this is a standard
designed principally for the protection of property.
For this specification 1o be quoeted for systems, the
main function of which is protecting life, would appear
to be somewhat illogical.

Where there is a need for a client to prepare a speci-
fication (or instruct a consultant to do so) which
is outside the precise requirements of BS3[16 P4
of the FOC Rules, Code of Practice CPIOLI9 1972
should be specified. This is a code covering all types of
electrical firc-alarm systoms.

One further point on the subject of standards.
Specifications are being put out calling for equipment
to comply with BS3116 Pt.2 or Pt.3 which have not
vel been completed {nor their contents generally made
known), which renders it impossible to comply with
these specifications. Considerable confusion has recently
been caused by a premature quoting of a standard.
When CP1019 1972 was prepared, reference was made
on page 21 paragraph 2.11.1 to the effect that:

*Any control and indicating equipment should comply
with BS3116 Pt.4. Since Part 4 was not completed
until 1974, it was not appreciated that this standard
only covered automatic systems. An amendent to this
paragraph of CPI1019 has recently been agreed and
will be published shortly. The 1ext will now read:
2.11.1 General. Any control and indicating equipment
for automatic systems should comply with BS3l16
part 4.

This amendment clearly indicates that it was never
intended that BS3116 Pt. 4. should be applied to
manual ot par{ly automatic systems designed for the
protection of life.

Systémes d’'alerte & I'incendie dans les hdpitaux

I sagit de choisir l'emplacement des détecteurs de fumée et dincendic avec une grande prudence afin déviter les fausses
alertes. Cet article donne quelques informations utiles concernant le positionnement des détecteurs utilisés avec des
systémes de surveillance par circuit ouvert. 1 traite aussi de la validité de certaines régles et normes qui ont donné licu
a des malentendus dans lc passé.

Feueralarmanlagen in Krankenhiusern

Bei der Entscheidung, wo Rauch- ‘Verbrennungsdetektoren anzubringen sind, muld sehr sorgliltig vorgegangen werden,
wenn cin falscher Alarm vermieden werden soll. Dicser Artikel enthiilt cinige Hinweise, die bei der richtigen Placierung
von Detektoren fiir arbeitsstromiberwachte cinschligiger Vorschriften und Normen cingegangen. die schon dfter
Verwirrung angestiftet haben,

Avvisatori d'incendio negli ospedali

I rivelatort di fumo ‘principt d'incendio debboneo venir situati ai punti prescritti, per evitare falsi allarmi. Questo articolo
fornisce indicazioni sul posizionamento dei rivelatori da utilizzarsi con sistemi a circuilo aperto con monitor, Tracciamo
i termini di rilerimento di aleuni regolamenti ¢ norme a questo riguardo che. in passato, hanno destato confusione.
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The 10th Scottish Conference was held in the Walton
Conference Suite of the Southern General Hospital
in Glasgow. The confercnce suite, which comprisecs
a 250-scat lecture theatre with lelevision studio and
seminar rooms, was provided by the lsidore & David
Walton Trust to meet the increasing demands of
health service training and education and is widely
used by all sections of the health service, especially
in undergraduate and post graduate teaching.

cussion ensued. The question of hospital odour (smelts
both unpleasant and thoroughly repugnant) was raised
and was treated in both a serious and humorous vein.

The paper was well received and the chairman (an
architect), despite some pointed remarks about building
designs, remained in good humour and conducted the
discussion with excellent control.

Session 3 was chaired by John Bolton. who miro-
duced Camcron Weymes, Medical Direcior of the

110th Scottish
{Gonference

Southern G;an'eraIHospit,atn Conference Gentre

23rd—-25th October 1975

The Conference was opened by Simpson Stevenson,
Chairman of the Greater Glasgow Health Board.
In extending a welcome to members and visitors
on behalf of the Greater Glasgow Board Mr. Stevenson
commented on the sophisticated electrical and mecha-
nical plant now being nstalled m hospitals and the
increasing responsibility placed upon engineers in the
health service. There was an ever increasing demand
for the services of hospital engineers and their con-
tribution to the health service was not unrecognised.

F. Hugh Howorth, President of the Institute, in reply
thanked Mr. Stevenson for granting the use of the
Waulton Conference Centre. Mr, Howorth then took
over as chairman of the first conference session and
introduced Mr. Hornby, Technical Director of Howoerth
Air Conditioning Ltd., who delivered a lecture on
“Air tcchnology in medicing”. A film, “Thermal boundary
faver of man and prevention of airborne infection’
was shown and later on, a short film dealing with the
development of the air bed. The lecture and films were
well received by members and visitors and a lLively
question time followed.

Session 2 of the conference was chaired by T. D. W.
Astorga., Director of the Scottish Health Service
Common  Services Agency Building Division.  Mr.
Astorga introduced & 3-man team from the Building
Services Research Unit, University of  Glasgow,
Messrs. Rae, Robertson and Smith. Mr. Robertson
gave the paper entitied "Energy conservation in hospital
ventilation systems’ and supported by his two colleagues
answered questions from ihe body of the hall. John
Bolton, Chief Engineer, DHSS, questioned the validity
of some of the figures quoted and an interesting dis-

Greater Glasgow Health Board Sweriie Supply Service
who gave a lecture on ‘Research into sterilisation with
steam  at  sub-aimospheric pressure’. Dr, Weymes
related the history of the development of this type of
sterilisation. commenting on the problems still to
be resotved in this field. He was joined on the platform
for the discussion period by Mr. Harris, an engineer
and Mr. Pickerill of British Sterilisers. This was a
most interesting paper and question time indicated
how closely the talk had been followed by members
and visitors alike.

Scssion 4 was chaired by A. Wotherspoon, Assistant
Chief Engineer, Scottish Development Department,
who introduced A. H. Christer who delivered a paper
entitled “The quantitative approach 1o maintenance’
which dealt with the computerisation of maintenunce
data. Dr. Christer is Senior Lecturcr in Operational
Research at the University of Strathclyde, and his
paper was delivered with expertise and enjoyed by
all those In attendance.

The Saturday morning session (Session 5) was
chaired by K. W. Wilson, Assistant Director, Main-
tenance, Scottish Hecalth Service, Common Services
Agency who iniroduced L. Munro. HM District
Inspector of Factorics (Glasgow South  District).
Mr. Munro spoke on ‘Some implications of the Health
& Safety at Work Act 1974°. The scrious topic was
lightened by Mr. Munro’s wit and humour and con-
cluded with considerable audience participation in
discussion,

The Chairman thanked Mr. Munro for a most
interesting talk and declared the Tenth Scottish
Conference closed.
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1000-1030
1030-1035

1035-1130

1130-1220
LUNCH
1400-1500

1500-1600
1600

THE INSTITUTE OF HOSPITAL ENGINEERING
in conjunction with
THE CHIEF ENGINEER,
DEPARTMENT OF HEALTH AND SOCIAL SECURITY
ONE-DAY SYMPOSIUM
‘THE HEALTH AND SAFETY AT WORK ACT, 194
at The Institution of Electrical Engineers,
2, Savoy Place, Victoria Embankment, London, WC2R 0BL
on Wednesday, 3rd March, 1976

PROGRAMME
Assembly and Coffee

Official Opening by
F.H. HOWORTH Esq., F.R.5.A,, F. Inst P.l,, F.I.I.C., F.l.Hosp E.,
President, The Institute of Hospital Engineering

'‘'THE LEGAL STRUCTURE OF THE ACT’

Speaker: DR. VINCENT POWELL-SMITH, LL.B{Hons), LL.M., M.Sc., D.Lit, F.F.B.,
F.Ph.S. Commandure de I'Education Sociale (France)

Lecturer in Law, University of Aston Management Centre, Member of Joint Advi-
sory Committee for Safety and Health in the Construction Industries

Chairman: JOHN BOLTON Esqg., LL.B., C.Eng., F.I.C.E., F.l.Mech E., F.inst F.,

Hon. M.1. Hosp E., FRSH., F.lLArb.,

Chief Engineer, Department of Health and Social Security

Questions and Discussion

‘THE FUNCTIONS OF THE HEALTH AND SAFETY COMMISSION AND EXECU-
TIVE

A Speaker from the Health and Safety Executive

Chairman: JOHN BOLTON Esq., LL.B., C.Eng., F.I.C.E., F.l. Mech E,, F.inst F,,

Hon. M.l. Hosp E., FRSH, F.I.Arb.

Questions and Discussion
OQFFICIAL CLOSURE

TICKETS for the Symposium, cost £6 (SIX POUNDS) each, can be obtained ONLY
from: The Secretary, The Institute of Hospital Engineering, 20, Landport Terrace,
Southsea, PO12RG.

N.B. LUNCH. Unfortunately, only a limited number of Buffet lunches can be provided
at the Institution of Electrical Engineers. These will be allocated on a ‘first come first
served' basis to those who purchase a lunch ticket from the Institute of Hospital
Engineering 'Stewards’ on duty on the doors of the Lecture Theatre prior to the
Opening.

Other snack lunches can be obtained within L.LE.E. and there are numerous eating
establishments in the immediate vicinity.

An application form for tickets for this symposium is provided at the bottom of page 16.
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E News

IHF events

The International Hospital Federation
has three major events planned for the
1976-77 session. The 5th IHF Regional
Conference will be held in Mexico City
on the 7th-12th March 1976. Topics
covered wili include hospital and health
service planning and management. The
conference is open to members and
non-members of the 1HF.

For further details contact Dr. José
Gonzalez, Secretary of the IHF Pan
American Office, 1 Farragut Square
South, Washington DC 20006, USA.

The 14th 1HF study tour of hsoptials
will be held in Denmark on the 13th-
24th June 1976 and will include visits
to hospitals at Copenhagen, Odeuse,
Aarhus and Aalborg. The tour is open
to members of the IHF only and is
limited to 200 people.

The 2Cth [ntetnational Hospital
Congress will be held in Tokyo on the
22nd-27th May 1977, and is open to
non-members of the IHF. The main
topics to be discussed are health care
in big cities, health auxiliaries, epidemo-
logy and health services, modernisation
of hospitals and the supply and main-
tenance of electronic cquipment.

Non-members of the IHF can receive
further information on the study tour
and the International congress from
Miss Dorothy Maitland, Assistant
Director, [HF, 24 Nutford Place,
London WI1H 6AN, England.

Laundry exhibition

Onc of the first exhibitions housed by
the new National Exhibition Centre at
Birmingham wiil be the International
Laundry Cleaning Equipment and Ser-
vices Exhibition which is being held on
the 17th-24th June 1976. To datc 120
companies have taken stand space
totalling 6460 m? and negotiations are
in progress with a further twenty.

Companies from Switzerlund, Sweden,
[taly, West Germany, Belgium, Den-
mark and the USA will be among those
exhibiting. In honocur of the many
overseas visitors expected, the Associa-
tion of British Launderers and Cleaners
will hold a dinner-dance at the Hilton
Hotel, Stratford on Avon. The ALBC
will hold its annual conference at the
Stratford Hilton during the exhibition.

Suspension system eases communication

Common to hospitals old and new is the
problem of rapid, silent communication
between separate buildings. A West
German hospital has overcome these
problems with the installation of the
Cabinenlift system by Demag Material
Handling. This link lift, based on an
inverted crane suspension system, con-
nects the hospital’'s main clinic and
follow-up care block, 600 m apart.

Advantages of the Cabinenlift include
silent running due to linear-motor drive
and rubber-tyred wheels, absence of
exhaust gases and pliable braking and
acceleration in all weathers.

Demag Material  Handling  Ltd.,
Beaumont Rouad. Banbury, Oxon.
OXI16 7QZ are handling enguiries on
this lift svstem for the UK.

PP
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To: The Secretary, The Institute of Hospital Engineering, 20 Landport Terrace, Southsea, PO1 2RG.

Please send tome. .. ... .. ticket(s) for the ONE-DAY SYMPOSIUM on "HEALTH AND SAFETY
AT WORK ACT, 1974 to be held on 3rd March, 1976.

lenclose £... . .. .. to cover cost at SIX POUNDS each.

NAME (in capitals, please) . . .. ... .. e

ADDRESS .
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Instrumentation
for hospitals in
India

a planned approach

by T. G. KRISHNA MURTHY

The establishment of a health-care system
in a developing country, such as India, is
limited by many financial, social and
economic parameters. This article outlines
the problems encountered in equipping a
hospital, be it in a rural or urban environ-
ment, and gives a guide to the instruments
that should be purchased to meet the
requirements of the area.

The role of instiuments in the diagnosis and treatment
of diseases is an accepted fact. Some of them have
become an inevitable part of a hospital, nursing home
or polyclinic. Instruments greatly assist and enhance
the human capabilities, which are, of course, limited.
There is some apprehension in developing nations
about automation of certain hospital procedures using
computers, autoanalysers etc. Proper brieling on the
economic use of these methods in hospitals having
beds of over 750-1000 and a heavy work load of out-
patient services will go a long way towards convincing
medical adrministrators. Recurring and nonrecurring
expenditure to cover the cost of the equipment, per-
soanel and maintenance have to be planned in advance
for the best utilisation of the facilitics,

Approximately 30 to 50 medical institutions in the
country; appear to be suitable for being upgraded.
These must be given funds for the additional expendi-
ture involved.

Some of the medical institutions, established by the
central government, may be specially selected. Each
state must have one such institution, Such a step will
be an incentive and a morale booster to research-
minded interdisciplinary scientists all over the country.
Looking at the location of such centres alrcady estab-
lished in the country, it will be fair to upgrade some of
the medical colleges located in Assam, Orissa, Bihar,
Madhya Pradesh, Rajasthan and other states of the

Mr. Krishna Murthy 1y a bicenginger at 24 Shanthi Kutir,
I5th Cross Read, Bangalore— 2, India.

country; at jeast one institution, equipped with the
[atest instrumentation and competent personnel, is
already functioning.

Problems
Instruments can be broadly classified under three
headings; namely diagnostic, therapeutic and bio-
analytical. Medical-college departments obviously
utilise a fair amount of instruments; certain instru-
ments can be termed essential and others optional,
while some may not be needed at all. Although plan-
ning, location, number of beds, inpatient and out-
patient work-load are the most Important criteria,
there appedar to be two types among the medical
profession; the first group, having well-established
nursing homes and polyclinics, are inclined to maintain
the srares gwe and are not keen 10 use or change over
to modern methods; the other group intend to equip
their institutions with the latest technigues. The cost
effectiveness of clinical engincering analyses varied
aspects including the cost of equipment, personnel and
maintenance. This is of utmost importance in nations
like India, where funds for health care are rather
meagre compared 1o nations like the USA, Japan,
Sweden etc. It is rather futile to attempt to imitate
those nations. Technology in health care has to be
harnessed to the fullest extenl practicable, depending
on the sociocconomic conditions prevalent in the
country. The situation varies from nation to nation,
even among developing nations.

The adoption of new methods primarily depends on
the medical profession of that country, but public
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acceptance is another very important aspect. Educating
the public in a couniry like India is a chalienging and
formidable task. a naticn of 600 million people of
various religions speaking 14 languages presents a
totally different and unique task. Various media, such
as the newspapers. journals, radio and television have
to be used in the local languages to propagate the
advantages of new technigques, To achieve positive
results, dedication and perseverance are cssential.

From a long-range view, such planned efforts will be
of immense value. Both the product and the user
henefit, besides the all important main purpose of
providing betier health care for the masses betng
achieved. Governmental efforts in this gigantic task
have to be substantially supported by the society in
the form of hospitals, nursing homes and polyelinics,
particularly in the rural areas. The enlightened and
atfluent in the countryside have an important and vital
role 1o play.

Planning

With the above background, the scene in India has o
be analysed and plaoning done Tor the future. Over

Table 1. Suggested equipment

#07, of the 600 million live in the rural areas. Currently
the ratios of population 1o hospital beds and patients
to physician is in the range of 2000:1 and 5000:1,
respectively, Over 70°, of modern practitioners are
settled in cities and towns. The reasons for this state
of affairs arc obvious, the reluctance of a modern
medical practitioner to move into the rural areas is
understandable. But the rural scene in India has
undergone a rapid transformation in the last few years.
Rural areas are now being provided with basic ameni-
ties, e.g. a power supply, sanitation, water supply ete.,
besides being linked by better transport and communi-
cation. 1500 out of the 6000 primary health centres are
being converted inta 30-bed rural hospitals. These are
10 be provided with essential diagnostic and therapeutic
instruments, besides the other hospital prerequisites.
It is certainly a laudable move. In the planning itself,
provision had to be made for recurring expenditure on
cquipment  maintenance, technicians, e.c.g.  paper,
X-ray films ¢te.

From a humanitarian angle, the rural rich can make
a positive contribution by donating equipment ete.
Large undertakings, irrespective of their logation

Name of instrument

30-250 beds
Rural hespital

500-1000 beds
Urban hospitals

20-100C beds
Nursing home

Diagnostic X-ray untt
Electracerdiograph
Surgical diathermy
Nerve muscle stimulator
Foetus monrttor
Premature baby incubator
Ultrasonic therapy unit
Clinical audicmeter
P.E. colerimeter
Incubator

Centrifuge

Respirator
Cardioscope

D.C. defibrillator
Pacemaker
Electromycgraph
Electroencephalograph
Flame photometer
Electrophoreses

Gas chromatograph
Convulsive stimulator
Closed circuit t.v.
lon-therapy unit

E. aerosol unit

E. sleep therapy unit
Medical spectrometer
Nuclear scanner
Renograph

Deep X-ray units
Coba't-60 units
Shert-wave diathermy
Cryoprobe

Fibroscope

Electronic cell counter
Autoanalyser

pH meter

Artificial kidney
Heart/lung machine
Laser coagulator
Ultraviolet/infrared lamps

XX X H X XM X xR K% X XXX

X
X
X
X
optienal
optional
X

X X X %

X
optional
optional

opticnal
X
X
X
optionat

KX X KAX A X XXX XK KK XXX EN XK XX KXW XXX XX XXX
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{urban or rural), now have really well equipped hospi-
tals whose bed strengths range from 50 to 200. Volun-
tary organisations are also doing a highly commendable
job, accounting for about 30000 beds, and remote
rural areas have benefitted from their service. Highly
competent specialists from abroad also work in these
hospitals sacrificing personal comforts.

Hospitals and nursing homes in major cities, number-
ing about 300, are well equipped besides having the
services of highly competent specialists. In general,
major hospitals, numbering about 300-500 and having
bed strengths varying from 500-1000, are reasonably
well equipped. Practically all the 105 medical colleges
have hospitals attached. Hospitals and colleges in the
state capitals arec comparatively better equipped than
those in the interior. Some private medical ¢olleges may
be exceptions. Colleges in States like Assam, Bihar
Orrisa, West-Bengal, Madhva Pradesh and Rajasthan
arge not so well equipped compuared 10 those in Punjab,
Haryuna, Tamilnad and Kerala. Paucity of funds is
the reason. The same applies to district hospitals in
the country. A positive and realistic approach, taking
acceunt of the financial limitations for health care, by
proper scientific planning of hospital instrumentation
may yet lead 1o better care using modern resources.

The success of such planned effort mainly rests on
the co-ordination between the administrator, medical
specialist und engineer {full time. part time or honorary).
Equipping a hospital with essentials like drugs, surgical
instruments, beds ete., consumes a greal proportion of
the funds allotied, and a great amount of discretion has
to be exercised in the proper selection ol equipment
using the remaining funds. It is always advisable to buy
from firms which arc well established and value
customer goodwill.

Equipping a hospital

As regards instruments, some can be termed “absolutely
essential’. Under this category come: {a) diagnostic
X-ray unit; () electrocardiograph; (¢) p.e. colorimeter;
td) incubator; (¢) centrifuge; {f) surgical diathermy:
(g) stimulators; ¢(4) respirator; {f/) diathermy, pace-
maker cardioscope on a mobile trolley. For any
hospital, polyclinic or nursing home, irrespective of the
location. the above instruments are basic.

Under the catogory of “useful’, come (a) convulsive
stimulator (where psychiatric consultancy is available):
{hy ultrasonic therapy, (c) clinical audiometer; (d)
foetus monitor. (¢) premature baby incubator; () flame
photometer; {g) pH meter. District level hospitals and
nursing homes can progressively buy the ‘“useful’
instruments after the ‘essential’ ones. Some other
useful devices, e.g. an clectrosleep unit, an ion-therapy
unit, an acrosol unit, a specch-correction unit, a
medical spectrometer and a chromatograph may be
‘optional’.

Major hospitals with neurological facilities may
purchase e.e.g., e.m.g., photic stimulator cquipment
and relevant accessories. Closed-circuit  television
systems are essential for all medical colleges, teaching
hospitals and for medical-research institutions. The
remaining equipment cited in the Table 1 may be
procured by major hospitals, depending on the recur-
ring and nonrecurring funds available.

Full-time enginecrs and trained technicians will be a
necessity as more instruments are obtained. An annually

recurring amouni has to be specifically kept for spares
and maintenance il one is genuinely interested in
utilising the cquipment. Some spares can be procured
along with the instruments and, wherever possible, at
least two units must be procured by the nursing homes
and cily hospitals. This particularly applies to "essential’
and ‘“useful” instruments whaose unit cost is under
Rs.53 000, At lcast (wo electrocardiographs are needed
to have uninterrupted service in any polyclinic or
nursing home. Although the X-ray unit is essential, it
may not be practicable to have a standby unit, But
certain essential spares must be kept handy for replace-
ment when needed. A planned approach to modernise
the hospital or nursing-home instrumentation will be
an cconomically viable proposition. The financial
resources available, whether from government or a
voluntary agency. has to be judiciously used to provide
fullest health carc for the patient at reasonable cost.

The cost aspect ts important. The approximate cost
ol procurement of ‘essential” and “useful” instruments
comes to about Rs.200 000, out of which the diagnostic
X-ray unit with accessories alone consumes about
Rs. 100 000. The usctul life of these instruments ranges
from five to fifteen vears. with occasional attention for
replacement of a part. Under present conditions,
frequent investment in instruments is not possible. It is
advisable to contact a competent bicengineer to advise
on instrumentation. A group of dedicated engineers
are available to guide and advise, if called upon 1o, at
nominal costs. (They will not demand professional
churges or consultation fees ete., as in some nursing
homes!} One hopes that the medical speciakists and
institutions will utilise the services of such dedicated
engineers who are interested in health care.

References

I Krisuna Murtiy, T. G.: "Electromedical instrumenta-

tion in India’, Med. Pro. o, Tech. 2, pp. 189-192

2 Krisitna Murtiy, T. Gl tInstrumentation for hospitals
in India’, Bio-Med. Eng., 8, pp. 43537

Kiistina MurTay, T. Go: “Electronies in medicine Indian
scene’. Presented at the 3rd Hungarian Bioengincering
conference, Budapest, Sept. 1974
4 Krasnsa Murriry, T. Gl "Development and manufacture
of Bions instruments in India’. Presented at the 9th
ICMBE. Mclbourng, August 1971

Krisina Murtiry, T. G.: “Bioengineering industry and
health care in India’. Presented at the 10th 1CMBE,
Diresden, August 1973

Krisina MurTtHy, T. G.: "Biomedical engineering and
industry India scene’. Presented at the BES 15th-anniver-
sary conference, Edinburgh, August 1975

KrisHNA MurThy, T. G.: Clinician, 1974, 38, pp., 4245
Krisina Murray, T. G "Medical instruments market-
ing’. Electr. fnf. & Planning, 12, pp. 1178 1179
Kristina MurtThy, T. G0 “Instrumentation In medical
scicnces’. Presented at the instruments seminar, New
Dyethi, January 1975
10 Krisina MurtHY, T. G.: "Electronics and medicine—
India 19757, Presented at the 47th AIMC, Kaithal. June
1975

KrisHva MurTHY, T. G.; "Flectronics in health care—
India 1975, Clinician, 1975, 39, pp. 163-67

Krisuna MurTHY, T. G.: "Technology and health care—
India 1974, Clin. Eng. News. (To be published)
Kuristina Murthy, T. (.0 Biomediczl instrumentation
and small scale units {personal communication)
14 Krisuna Murtay, T. G.: Electronics and medical

scicnces, S. J. SouveNir, MIT, February 1975

.t

n

o

[z =a |

=3

ra

Tt




HOSPITAL ENGINEERING JANUARY/FEBRUARY 1976 INTERNATIONAL FEDERATION ISSUE NO. 17

Technique au service de la santé—Inde

Lz mise en place de services de la santé dans des pays en voie de développement tel que 'Inde est limitée par de nombreux
paramétres financiers. sociologiques et économiques. Cet article expose les problémes rencontrés dans 'équipement d'un
hopital, que ce sont dans un endroit rural ou urbaim, et donne des exemples dinstruments qu'il convient d'acheter en
fonction des besoins localisés.

Die Technik in der Gesundheitspflege—Indien

Der Errichtung cines Gesundheitspiegesystems in cinem Entwicklungsland wic Indien sind durch vicle finanziclle, soziale
und wirtschaftliche Parameter Girenzen gesetzt. [Meser Artikel geht auf die Probleme ein, die bei der Ausstattung eines
Krankenhauses-—ob in liandlicher oder stadtischer Ungebung—-auftreten, Er enthilt ferner Hinweise in bezug auf dic
Instrumente, die man im Hinblick auf die in diesem Gebiet herrschenden Bedirfnisse anschaffen sollte.

La tecnica nel campo medico-sanitarico—India

L Cistituzione di un sistema medico-sanitario in un Paese in lase di sviluppo, come "India, € limitata da molti parametri
finanziari, sociali ed economici. Questo articolo delinea 1 problemi che siincontrano nellattrezzare un ospedale,
campagna ¢ in citta, ¢ fornisce una guida sugli strumenti che si dovrebbero acquistare per soddisfare le necessita locali.

Institute
news

32nd Annual Gonference
Royal Hotel, Norwich

April 28th-30th, 1976

Membership of conference Ladies programme
A special ladies programme has been arranged. An
introductory ladies coffee party will be held in the Royal

Hotel on the first morning of the conference.

The Conference is arranged, primarily, for members of
the Institute of Hospital Engineering.

There will be a Registration Fee of £18 (eighteen
pounds) permitting attendance at the entire Conference,
with a daily fee of £ (nine pounds) allowing attendance
al the two sessions on any one day and a sessional fee
of £5 (five pounds} which allows attendance at any one
session. Lunch is included in these [lees.

Hetel accommodation

Special  arrangements have been made  with  the
conference hotel, the Royal Hotel, Norwich, in regard
10 accommodation for delegates and wives,

Tickets for the Conference and the conference dinner
dance, and registration for accommodation at the
Royal Hotel, should be obtained by application to:
The Secretary, The Institute of Hospital Enginecring,
20 Landport Terrace, Southsca, Hampshire PO 2RG,

Visitors from other societies and organisations, and
from the hospital service, are welcome to attend any
session of the Conference, Registration fees as above.

Payment of expenses—Hospital Service Mcembers.

In accordance with the authority given in Circulur
HM (54) 55, officers may be granted special leave with
pay to allend conferences on work with which they are
concerned. Travelling and subsistence allowances at
the usual rates may be paid to officers, provided that
approval 1o attend has been obtained from the employ-
ing authority,

The conference dinner dance will be held at the Roval
Hotel, Norwich on the evening of Thursday 29th April.

The following subjects will be covered. Further
details will be given in the next issue of Hospiiaf
Fnginecring.

“The use ol reliability techniques in the design of
medical enginecring equipment’.

‘Health and Safety at Work Act, 1974

‘Economigs in design and operation of hospital
engineering services’.

“The consulting engineer abroad”.
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Telephone amplifier

The NQA amplifier operates from a
standard long-life battery or from a
separate plug-in mains power unit.
It measures 7-bx7-5x5cm and is
housed in a grey and black moulded
A separate volume

plastic case.

control is fitted to enakle everyone
in the room to join in a telephone
conversation, if required.

Hadley Sales Services, 172 Gilbert
Road, Smethwick, Birmingham
B66 4PZ, England

Alarm call point

The BG20 Slimpaint break-glass
call point is manufactured to BS
381C/537 and will fit any BS 1363
plaster depth kox. 1t is all-metal

finished in the standard signal red
and incorporates a check test push.

Tann Synchronome Ltd., Stirling
Corner. Borehamwood, Herts.,
England

Bed brochure

A  4-.page colour brochure s
available describing the Regent '75
RB multipurpose hospital bed. The
full range of variakle height and tilt
positions is clearly shown and
tabtulated, tcgether with other
features such as the full-width
bedstripper and  epoxy-coated
chassis etc. A range of accessories
is also illustrated.

Elison Hospital Equipment Ltd.,
Wellthead  Lane,  Perry  Barr,
Birmingham B42 2TD, England

Building protection

Rentokil has introduced a new
service for facade protection of
buildings. Designated the MC b5
service, the process is based on the
spray application of a titanium-
based compound. The treatment
does not trap moisture already
contained within walls, impreg-
nation of walling material to a
depth of 4-7 mm providing ade-
guate protection, The MC b5
solution is colourless and does not
disfigure building facades.

Rentokil  Ltd.,  Feleourt. East
Grinstead, Sussex, RH13 2JY,
England

Pipe couplings

Instant Tee pipe couplings can be
fitted to new oF existing pipework
without cutting or dismantling. The
coupling consists of a split alloy ring
with @ Neoprene liner on both halves

of the bore, two socket screws
clamp the ring firmly onto the pipe

at any desired position. Both BSP
and metric sizes are availakle with
single or double male or female
outlets. {nstant Tee can be fitted to
most pipes, such &s iron, copper,
plastic etc.

Applied Pneumatics Ltd., Charlton
Mead Lane, Hoddesdon, Herts.
ENTT OEX, England

Hot-water boilers

B & E Lboilers have added to their
existing range of hot-water toilers
with 15 new sizes from 300 to
3600 kW (1 020 000 to 12 280 000

Product
news

b.t.u./h) and pressure ranges of

0-20m, 0-344 and 0-488 N/mm’
(30, 50 and 65 Ib/in*g}. The whole

of the boiler shell is lagged with
mineral wool, wired into position
and encased in treated sheet-metal
cladding. The boilers are designed
to operate at gross thermal effici-
encies of 80 to 82% on oil or gas
applications.

B & E Boilers Ltd., Easthampstead
Road, Bracknell Berks. RG12 TNP,
England

Gauges and oil eyes
A new line of oil eyes and contrast
sight gauges has been developed

by Vactric Ltd. This range is de-
signed for superior legikility of
fluid level, regardless of colouration
of the liguid used. These gauges
reflect more than 90% of incident
light.

Vactric Central Equipment Ltd.,
Garth Road, Morden, Surrey,
England
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mm WELDING-

~ SWEDISH Anywhere—Anytime
WELLING Co.1TD. |

For Reliable Repairs to
Boilers (incl. Retubing)
Pressure Vessels
[ron and Steel Castings

Mobile Plant for Site Work

Manufacturers of :— Tanks, Chimneys,
Bunkers, Air Trunking, etc.

W h % w

' HEAD OFFICE and WORKS

' Dreadnought Wharf, Thames Street
Greenwich, London, SE10
01-858 2024/5
4910 - 2Welis |
ALSO AT

Glasgow - Newcastle — Leith — Liverpool

ELECTRIC WELDING CO. LTD.

No one can hold a candle
toour name... |

The Yargest and best established range of emergency lighti
central systems.

High performance Plantd batteries for ultimate reliability
and 20 vear life expectancy.

Experienced engineers to help you choose the equipment
best suited to your project.

Commissioning and Contract Inspection Services.

All backed by the largest industriat battery group in the UK.

Cirmprany

Addriess

CHLORIDE Chloride Standby Systems Limited

Williarm Soreet, Southampion, SO TOH Tel G703 20611
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A review of electricity as an aid to medical treatment

From torpedo to telemetr

by D. W. HILL, M.Sc.,

Once the means of generating first static
and then current electricity had been
mastered, man was keen to harness the
power of electricity as an aid to the
treatment of a variety of complaints. It is
fascinating to trace the application of

simple electrostatic generators and then of
simple electromagnetic generators and
sparking coils to medicine and the growth
of electrical departments in famous teach-
ing hospitals.

Ph.D., F.Inst.P., C.Eng.. F.LE.E.

Long hefore it was possible to generate electricity by
artificial means, the effects of clectrical shocks on man
were known as a result of contacts with electric fish,

The Torpedo or Electric Ray was known by at least
the 4th century BC. Plato mentions it and compares
Its stunning eflect with the effect on the intellect of
meeting Socrates. Aristotle discusses its  properties
in more scicntific terms #s does his pupil Theoph-
rastus. He recorded that the shock can be conducted
through rod and spear. Scribonius Largus served as
Julius Caesar’s chief medical officer during the 54 BC
mvasion ol Britain. On returning to Rome, Scribonius
set up a private practice and cured both headaches
and gout with the Torpedo. Arthritic patients were
taken to 4 nearby beach and placed their feet on the
Torpede fish, thus receiving a powerful shock,

Pliny the Eider (23 79 AD} found that the Torpedo
does good if laid over the spleen and is very helpful
wt childbirth, The Greek. Paul of Acgina (6530 AD),
states that, in cases ol headache, the Torpedo fish
when applied to the head whilst still alive produces a
relief of the pain. probably by its peculiar property ol
producing torpor front whence the fish got its name.

Scientific interest

Anaother electric fish, the Egyptian Electric Catfish,
Mualapterus Flectricus, also aroused scientific interest
after its discovery by Adanson in 1756 who compared
its effects with those of the Leyden jar, and showed that
the cffect of its discharge could te conducted along a
metal rod, The study of the freshwater Electric Cat-
fish and the saltwater Torpedo aroused great interest.
Their anatomy was studied by the famous anatomist
John Hunter: Henry Cavendish built a model of the
Torpedo, and Humphrey Davy, Michael Faraday and
others confirmed that the electricity generated by fishes
was identical with that produced from inanimate
SOUrCes.

Efforts were made to determine the precise origin
of the discharge as a model for the much smaller
electric potentials produced by nerve and muscle
fibres. These were difficult to study until sensitive
recording instruments had been developed. Keynes'

5

showed that an electric eel can, for a period of 2 3 ms.
Dr. Hill is with the Research Department of Anaesthetics,
Royal College of Surgeons of Englund, Lincoln’s Ian
Fields, London WO2A 3PN, England

This article was first published in flectronics & Power

place in series a large number of electroplates or cells
each having a potential across it for that period of
about [00 mV, thus giving rise 10 a peak volage for
the whele fish in air of aboul 330 V.

The clectric catfish grows 10 more than 1 m long,
and its electroplates are arranged in 50-120 parallel
columns with up to 6000 ¢ells in each column. In
1838, Faraday estimated a medium discharge from an
electric fish 1-07m long as being at least equal to
the charge contained in & bank of 15 Levden-jar
capacitors containing @ wial of 33500 in? of glass
couted on both sides and charged o its maximum.
The Lancer reported Faraday™s lecture ‘demonstration
on electric fish at the Roval Institution on the 18th
January 1839,

Animal electricity

Luigi Galvani began his studies on the subject of
amimal electricity in 1780, When performing cxperi-
ments on nervous excitability in frogs. he saw that
violent muscle contractions could be observed if the
lumbar nerves of the Nhog were touched with metal
instruments in the presence of distant c¢lectrical dis-
charges. Although Galvani was telling his anatomy
students that the nervous fluid involved was animal
clectricity, he was not completely satisfied with this
explanation and bejieved that he had discovered a
new phenomenon,

Originally. Galvani studied the effects of artificial
electricity on the nerves and muscles of frogs. Sub-
sequently, he cxperimented on warm-blooded animals
with the natural electricity of atmospheric discharges.
Galvani concluded that his frog preparation was an
electric-current meter wnd the most delicate electro-
meter yet discovered, Later, Galvani made his famous
discovery that, when a copper hook pierced the spinal
cord of a frog and then touched an iron plate on which
the frog was rested, there were strong musculdr con-
tractions in the frog. At first Galvani believed that the
metals possessed the property of electrical discharge,
but, soon afterwards, Galvani was strongly convinced
of the existence of animal electricity which was dis-
charged by metallic arcs. To collect new data to support
his theory, Galvani studied the properties of the
Torpedo fish.

Discovery of electric batteries
Galvani thought that, by connecting the nerve and
the muscle of a frog by a metallic are consisting of
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two dissimilar metals, he had discharged the animal
electricity in the muscle. The nerve and muscle were
analogues to the inner and outer conductors of u
Leyden-jar capacitor. Volta (1793} realised that the
essential requirement for making the muscle contract
was the presence of two dissimilar metals joined alt
one end with their free ends connected to either the
nerve or muscle and (hat the metal combination
gengrated a potential. This led kim to the construction
of early forms of wet and dry batteries--voltaic cells.
Voita was of the opinion that his pile of cells was
basically similar to the natural electric organ of the
Torpedo or electric eel rather than the Leyden jar,

The word “clectricity” was reserved for static electri-
city and the word "Galvanism® wus proposed by von
Humboldt for direct {continuous) current. Hum-
boldt’s friend. a docter named Grapengiesser, referred
to a pile of voltaic cells as a battery and employed it to
produce muscular contraction, During the 10 years
following Galvani's publication of 1791, many sug-
gestions were made that galvanism could be used as a
criterion of death since it was nol uncommon for
unconscious persons to be buried alive. Subsequently,
experiments were performed on the corpses of freshly
hanged murderers. An account of such an experiment
performed in (819 savs: “In the third experiment,
the supra-orbital nerve was touched when every
muscle in the murderer’s face was thrown into fearful
action. The scene was hideous - several of the specta-
tors left the room, and one Gentleman actually fainted
from terror or sickness’.

Galvanic tdirect) cutrents were used in the treatment
of pain and swelling following trauma, sprains, (rac-
tures and dislocations. lontophoresis produced by
direct current was used in various forms of therapy by
driving into the alTected tissues ions such as those of
copper, silver, mercury, magnesium, lithium, quining
and iodine. Before the advent of antibiotics, this
technique was emploved for the treatment of ulcers and
infections. Galvanic current interrupted periodically by
a commutator was used (o stimulate nerve and muscle.

Action potentials

Volta’s conclusive demonstration that Galvani had
not, as yet. discovered animal electricity was a severe
blow for Galvani. Nevertheless, he persevered in his
studies and showed that muscular contraction could
in fact be produced without the requirement of metallic
conductors, He held one foot of a frog nerve-muscle
preparation and swung it so that the vertebral column
and the sciatic nerve touched the muscles of the other
leg. This caused the muscles to vigorously contract. It
is now known that it was the injury potential of about
S50 mV from the sciatic nerve which stimulated an
excitable nerve and thus caused a muscular contraction.
Subsequently, Carlo Matteucci showed that the deve-
lopment of a transient “action potential’ precedes the
contraction of a skeletal muscle. Soon after this,
the presence of an action potential was shown in
both cardiac muscle and nerve. The determination of
the time course of action potentials was made possible
by the use of the rheotome. This was a sampling device
which permitted measurements 1o be made with early
galvanometers whose response times were 10¢ greal
for direct use.

Galvanometer techniques

In 1820, Oersted reported the discovery of electro-
magnetism, and this led him to develop the first gal-
vanometers, [t was John Schweigger who constructed
the first moving-coil instrument and Nobili* (1828),
an [talian physicist, developed & sensitive  astatic
galvanometer and compared its sensitivity with that
of the most “sensitive galvanometer’ then available,
Galvani™s preparation of the decapitated trunk and hind
quarters of a skmned frog. It is instructive to recall that,
in the days before the advent of powerful magnets,
in order to obtain sufficient sensitivity for his animal
clectricity experiments, Emil du-Bois Reymond had
to wind 317 miles of wire for his galvanometer coil.

Heinrich Lenz {of Lenss law) developed a seg-
mented commutator or rheotome which could be
arranged to sample a periodic waveform at known
paints of the cycle and thus feed a train of pulses,
cach corresponding to the amplitude of the waveform
at that point. to a slowiyv responding galvanometer,
By plotting the deflections against the time in the cycle
at which they occurred. the complete waveform could be
reconstructed, In 1868, Bernstein used 4 rheotome o
chart the time course of the action potential in a nerve
fibre.

By 1876, the capillary electrometer of Marey® and
Lippman and the string galvanometer of Finthoven
were available with a sufficient sensitivity and speed
of response to record bioelectric events  directly.
However, preceding Einthoven’s studics of the electro-
cardiogram, Marchand® in 1877 and Englemann in
1878 were able to chart the electrocardiogram using
a rheotome.

The use of a ballistic pendulum to determine the
velocity of a bullet led Pouillet (1844) to the concept
of the ballistic galvanometer for the cestimation of
short-duration current impulses, In 1850, Helmholtz
employed a ballistic galvanometer to mcasure the
conduction velocity of a nerve impulse and found a
mean figure of 30 m/s,

Electrostatic medical techniques

William Gilbert, physician 1o Queen Elizabeth I,
had found that many substances, including amber,
when rubbed, possessed the "amber force” and could,
attract light objects, ie. they had become electrified.
This phenomenon led to the development of simple
[rictional electrostatic gererators, which were often
used for entertainment purposes. [n 1743, Johann
Krucger, professor of medicine at Halle University, was
asked by the students, *What is the usefulness of elec-
tricity ¥ He replied that, since a use cannot be looked
for in theology or jurisprudence, there is obviously
nothing left but medicine. He predicted that the best
use would be with paralysed limhs. Gottlieb Krat-
zenstein, subscquently professor of physics at Copen-
hagen University, heard Krueger's lecture and used
electrostatics to enable ¢ man to play the piano with
two of his fingers that previously had becn paralysed.
The discovery in 1745 of the Leyden-jar capacitor
gave a considerable impetus to electrical research.
Benjamin Franklin treated a number ol paralytics
with shocks of static clectricity in Philadelphia but
did not discern any true improvement. John Wesley (of
Methodist fame) published his book ‘The desideratum’



HOSPITAL ENGINEERING JANUARY/FEBRUARY 1976

INTERNATIONAL FEDERATION ISSUE NO. 17 25

in 1739 and extolled the virtue of clectrictty in many
discases. He bought four electrostatic machines o
treat the people o London. Over the next 100 yeurs,
there was much interest in the application of ¢lectro-
slatic electricity to a large number of atlments. In
1836, Guy's Hospital set aside rooms tor an electrical
department. In 1861, the French physician Guillaume
Duchenne of Boulogne published his famous texthook
on medical applications of clectricity. By the end or
the 1800s most US doctors had a static-clectricity
maching in their offices.

Electromagnetic generators
The name of Michael Faraday is tamous for the

Fig. 1 Early therapeutic electromagnetic generator

Fig. 2 Leaflet supplied with the generator of Fig. 1

discovery ol clectromagnetic induction, reporied in
fancer in 1831, and Joseph Saxton (1834) is credited
with the lirst construction of a rotating-coil instrument
to generate electricity. Fig. 1 shows an early clectro-
medical apparatus with @ handle and gearing 1o rotate
a coil between the polepieces of a horseshoe magnet,
the output bheing taken via a simple commutator,
A Tascinating set of electrodes was provided: plate
electrodes for the soles of the feet: a metal comb for
stumulating the hair and a point electrode for checking
that the nerve 1o a toeth was still alive (it was by no
means unknown for a dentist to extract the wrong
tooth!), The apparatus was recommended for the
treatment of o wide range of disorders including
nervous headuche, colds, asthma, paralysis of the arms
and palpitations of the heart (Fig. 23 In 1835, Faraday
gave a course of 14 leclures on electricity to the medical
students of St. Georges Hospital. Joseph Henry (of
inductance fame), in 1836 and at the request of a medical
Iriend. administered an induced current to a4 patient
with puralysis of the nerves of the face.

Electremagnetic induction also made possible the
sparking coil, which was highly developed by Heinrich
Ruhmkortt in 185k, According to Dujardin-Beaumetz.
hetween 1840 and 1850, there was hardly a physician
or hospital without an induction apparatus.

The interrupted current output from an induction
coil was known as laradic current after Faraday and
was employed 1o procure muscular contraction in the

treatment of inflammation of fibrous tissuc and
muscles accompanied by adhesions and exudate.
In 1886, Heinrich Hertz produced a sustained

oscillating current and this aroused the intcrest of
Telsa, d’Arsonval and others. D Arsonval was adept
at physics, physiology and medicine and in 1892 had
designed an apparatus capable of generating high-
frequency currents at several hundred kilohertz. He
built a solenoid large enough to surround a patient
{Fig. 3) and connected this to his high-frequency
generator, The method was used for the treatment of
diabetes. gout and obesity. Subsequently. capaucitive
coupling to the patient was employved and this led to
the concept of short-wave diathermy units and the
radiofrequency  heating of  body  tissues. In 1892,
Oudin described 2 resonator that could raise the
potential of d Arsonval’s high-frequency circuit suffi-
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ciently so that a long brush discharge or ¢ffluve could be
produced at its free end. Applied directly 1o the skin.
this brush discharge could destroy superficial tissue.
The avatlability in the 20th century of thermionic
valve generators led 1o the widespread use of short-
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Fig. 3 Coupling for the treatment of a patieint with
high-frequency currents (from Cumberbatch, 1929)

Fig. 4 Use of a 3-stage amplifier and Braun cath-
ode-ray oscilloscope for the measurement of action
currents in nerve {(from Gasser and Erlanger, 1920)

wave diathermy units in departments of physical
medicine, where faradic stimulation and the mea-
surement of nerve conduction velocities are 1cgularly
performed, The development of valves. cathode-ray
tubes and efficient biological amplibiers has led to
routine electrophystological examinations of patients.

By 1929 a Di. Elkin Cumberbatch, author of a hook
on “The essentials of medical e¢lectricity’, described
himsell” a5 medical officer in charge of the electrical
department of St Bartholomew's Hospital and cxam-
iner in medical electrology of the University of Cam-
bridge. On the title page of his book on electromedicine.,
Dr. M. La Beaume was proud to describe himself
as a medical galvanist and gratuitous electrician to the
Bloomsbury and Northern Dispensarics. Back in
1885, o Dr. Campbell had stated that “The employ-
ment of electricity in medicine and surgery has now
reached that point of recognition when no medical
man can be considered a master of his art who remains
in ignorance of its principles’.

Thermionic valves and cathode ray tubes

Einthoven's string gatvanometer had been used for
the recording of clectrophysiological signals but it
was limited in its sensitivity. Forbes and Thatcher
it 1920 used a triode valve to drive by RC coupling a
string galvanometer. the amplifier having a gain of 23,
Gasser and Newcomer (1921) cmployed a single-
sided triode valve amplifier coupled lo a string gal-
vanometer to 1ecord physiological action currents in the
phrenic nerve, whilst Gasser and Erlanger in 1920
used an early Braun cathode-ray oscillograph with a
3-stage triode Y-amplifier and a motor-driven poten-
tiometer timebase to study the action currents of nerve
(Fig. 4). They showed that the propagation velocity
in nerve 1s related to the fibre diameter and were
awarded the Nobel Prize. The use ol differential
amplifiers led to the regular recording of electroen-
cephalograms, clectromyograms  and  electrocardio-
arams,

Following the Second World War, cathode-ray-tube
monitors developed for radar purposes became com-
monplace in electrophysiology and patient monitoring.
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Sensitive pressure transducers permitted venous and
arterial pressures to be recorded on direct-writing
recorders using heated stylus, ultravielet or ink-jet
techniques.

Low-grid-current electrometer valves allowed the
pH of blood and other biological fluids 1o be moni-
tored with gluss electrodes, the measurement of in-
traccliular potentials with  microglectrodes and the
accurdte measurement with relatively simple apparatus
of the dose of radiation delivered by X-ray sets,

Transistors and integrated circuits
The advent of transistors and integrated circuits

has led 1o more compact equipment and the use of

radio pills’, radiotelemetry and implanted  cireuits,
¢, cardiac pacemakers and various forms ol stimu-
lator. When an electrical connection has o be made
directly into a ventricle of the heart, the need to imil
mains leakage currents Lo less than 50 #A has been
recognised, and  photoisolators and  other methods
to do this are in common use. Digital technigues
have led o the widespread application of memory
tvpe oscilloscopes and the increasing use of both
offfine and ontine digital computers.

Field-effect transistors have greatly improved the
input impedance and in-phase rejection-ratio char-
acteristics  of  bioelectric  amplitiers.  Nuclear and
conventional battery performance has been improved
to give a longer elfective life for implanted circuits,

All of this is a very lar cry from the Torpedo fish of
¥ b

the Mediterranean and their carly use to cure arthritis!

When Gabvani published his accounts of animal
clectricity, several doctors thought that this new
electric force might have life-saving applications.
In 1899, Prevost and Batelli suggested the use of clect-
rical stimulation to restart a person’s hcart when
it stopped beating, and this was made of practical
use by Beck and Rand in £949, An electrocardiogram
can show whether the heart has simply stopped or is
in the condition known as ventricular fibrillation
where it is contracting in an uncoordinated manner.
Beck and Rand suggested the use of a brief pulse
of 1-5 A at 110V, 60 Hz applied via electrodes on gach
side of the heart, but Kouwenhoven ef al.. resuscitated
closed-chest patients by using a 480 V, 60 Hz current
for a guarter of a sccond. Lown ¢r af. developed the
concept of a d.c. defibrillator® in which a high-voltage
capacitor was discharged via an inductor across the
patient’s chest. This technique has proved valuable
in terminating both ventricular and atrtal fibrillation,
In the case of atrial fibrillation, the capacitor discharge
is synchronised with the patient’s electrocardiograph
s0 that it occurs during the down slope of the R wave.
A discharge during the T wave is likely to throw the
heart into ventricular fibrillation.

Another much used application of alternating current
to the body has been in the passage of mains frequency
between the temples in the form of electroconvulsive
therapy for schizophrenia and depression.

Xrays

On the 8th November 18935, Withelm Rontgen, professor
of physics at the University of Wirzburg in Germany
first discovered X ravs, Working in a darkened room
he suw that a paper coated with barium platinocyunide

emitted @ greenish light when pliced a few metres
distant from a Crookes™ vacaurm discharge tube which
was completely covered with black cardboard. On
moving his hand between the tube and the paper,
Rontgen saw a black shadow cross the fluorescent
surface. The Crookes’ tube was energised from a
Ruhmkorff induction coil. Soon afterwards, Rontzen
substituted @ photographic plate for the primitive
fluorescent screen and took an X ray picture of his
wife’s hand.

The basic mechantsm Tor the production of X rays
has changed little since Rontgen’s time, but the refine-
ment of the rotating anode X ray tube has resulted in
the provision of high outputs at high kilovoltages for
radiotherapy applications. A great deal of engincering
skill has gone inte facilitating comples cycloidal move-
ments of the X ray tube and plate holder which are
required  for tomographic techniques. Similar con-
siderations apply to the versatility in positioning the
patient which is needed in neuroradiography and in
ring table systems for stomach and bowel examinalions.
The advent of the image intensifier coupled the power
ol television technotogy to the X ray image and has
markedly advanced the art of cardiae catheterisation
and “screening’ procedures generally. Videotape allows
the recall of dynamic procedures such as micturition
1o be replaved for subsequent diagnosis or for teaching
purposes. Online digital computers are now  being
employved in cardiac catheterisation laboratories lor
the caleulation of venticular volumes, begin and end-
diastolic pressures and the pressure gradients across
heart valves,

Electrical safety
Conseguent upon  the development ol commercial
electricity supplies, the risk of death from electrocution
became significant and it is interesting to look back on
the arguments for the use of the supposedly more
dangerous alternating current for the first legal electro-
cutions in America (1890). Although Thomas Edison
advocated the passage of the current from hand (o
hand, this was found 1o be less effective than from head
to call.” In 1899 Prevost and Battell at the University
of Geneva showed that the usual cause of death from
low vollage shocks was ventricular fibrillation.®

In recent years much effort has been expended on
improving the standard of construction of electrical
equipment with which paticnts may come inte contact
in order to prevent gross clectrical shocks from oceur-
ring, particularly when the patient is earthed. for
example by mcans of an earthed c.cg. reference
electrode. In sensitive patients it has been shown that
currents of the order of 100 gA at 50 Hz can cause
venticular fibrillation if passed into the right or el
ventricle, whereas more than 3 mA is needed into an
atrium. Such a microshock can be delivered via a
pacing electrode or pressurc catheter located in a
veniricle. For this rcason, leakage cutrents should be
reduced 1o less than 50 #A at 50 Hz by the use of
‘isolated” preamplifiers and pressure transducers. No
connection made to a patient should be capable of
passing a dangerous current into or out from the
patient. In the United Kingdom, Hospital Technical
Memorandum specifies the standard of construction
required of electrical equipment which can be connected
{0 patients.
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Defibrillators

When Galvani published his first accounts of animal
clectricity, several dociors thought that this new clectric
force might have life-saving applications. Prevost and
Battelli also published papers which clearly explain the
passible use of electric defibritlators by suggesting the use
ol electrical stimulation to restart a person’s heart when
it stopped beating. They carcfully documented the action
of a.c.. d.c. and pulse-type shocks on animals. Theirwork
started Kouwenhoven in 1930 working on the develop-
ment of & defibrillator for use with man. Electrical defib-
rillation was used in man by Beck and Rand i 1949,
An clectrocardiogram can show whether the heart has
simply stopped or is in the condition known as ventri-
cular hbrillation where it is contracting in an unco-

ordinated fashion. Beck and Rand suggested the use of

a hrief pulse of 1.5A at 110V 60 Hz applicd via
clectrodes on cach side of the chest, but Kouwenhoven
et af. resuscitated closed-chest patients by the use of a
480V 60 Hz current for 0:25 s, Later, Lown e ol
developed the concept of the d.e. defibrillator in which
a high-voltage capacitor was discharged via an inductor
across the palient’s chest. This technique has also
proved valuable for the reversion of atrial fibrillation
when the discharge is synehronised with the ceg o
oceur during the downslope ol the R-wave of the e.c.g.
A discharge occurring during the T-wave is liable to
throw the heart into ventricular fibrillation. This
condition is futal within a few minutes as the Tailure
10 pump blood by the heart quickly renders the brain
anoxic and produces irreversible brain damage. Henee
hospitals have one or more d.c. delibrillators instantly
availuble for action. Another much used application
of mains frequency alternating current 1o the body
has been with the passage of current between the temples
in the form of electroconvulsive therapy for the treat-
ment of schizophrenia and depression.

Transistors and integrated circuits

The advent of transistors and integrated cireuits has
led to the inereasing use of online compulers connected
1o patient moniters and clinical laboratery instru-
mentation and the use of “radio pills”, radiotelemetry
and implanted circuits, ¢.g. cardiac pacemakers and

various forms of stimulator e.g, for the treatment of

incontinenice and the reliet of chronic pain. The avail-
ability of digital technolegy has introduced the popular
memuory vpe of oscilloscope.

Fictd-effect transistors have revolutionised the charac-
teristics ol differential amplifiers tor use with physio-
logical signals, Nuclear and conventional  baltery
performance has been greatly improved to extend the
working life of implanted circuits. The multiplicity of
clectronic equipment now available for use in hospitals
highlights the need for an  effective  maintenance
organtsation. All of this is a very far cry from the
torpedo fish of the Mediterrancan and their use to cure
arthritis, headache and anal prolapse!

I should fike to express my thanks 1o the committee
of the IEE Professional CGroup on the history of tech-
nology for their encouragement o pul this material
together. Elizabeth Allen. Curator of the Hunterian
Museum of the Roval College of Surgeons of Ingland,
and B, Cook of the British Museum have kindiy
provided helpful relerences 1o the clectric fish. Sidney
fight’s "History of clectrotherapy™ has  provided
many valuable references. Finally, 1 would like o
acknowledge much historical  information  provided
by Profy, Hebel Holl and 1 eslic Geddes.
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De la torpille a la telemetrie

Vom Torpedo zur Telemetrie

Dalla torpedine alla telemetria

Une fois gu'll avoil bien compris Iélectricité statlque et ensuite électriciié sous forme de courant, Uhomme a tenu i
mettre en ocuvre la puissance de électricité comme moven de traiter de nombreuses maladics. 1 est intéressant de suivie
Fapplication médicale des simples générateurs dectrostatiques, des générateurs électromagnetiques ¢ des bobines
dallumage. ainsi gue 1a croissance des services électrigues dans des hopitaux denscignement eclibres,

Sobald o5 demt Menschen gelungen war, cuerst statische und dann galvanische Flektrizitit zu crecugen, war er daraufl
bedacht, sich die Kraft der Elekirizitit bei der Behandlung der verschiedensten Beschwerden zunutee 2o machen. Wenn
man dic Anwendung einfiecher clektrostatisehior Generatoren wid die einfucher elektronugnetischer Gencrataren and
Zundspulen 2w’ dic Medizin und das Anwachsen der clektrischen Abteilungen in berdhmten Universitiitsklintken
surilckverfolat, wird man loszinterende Feststellurgen machen.

Trovata fa manicra di generare dapprima Uelettricitd statica indi la corrente ¢lettrica, Fuomo ha desiderato imbrigliare
Fenergia clettrica ed adibirls al trattamento di diverse madattic. Eatlascinunte esaminare la storia dellapplicasione di
semplict generatori elettrostaticl indi di semplici generatori elettromagnetici ¢ bobine nel campo della nedicina ¢ lo
sviluppo dei reparti elettrici in famosi ospedali “scuole mediche.
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Classified Advertisement Department, HOSP/TAL ENGINEERING
Peter Peregrinus Ltd.

Station House, Nightingale Road,

Hitchin, Herts. SG5 1RJ, England

Telephone: Hitchin (s.t.d. 0462) 53331. ext. 276

OFFICIAL APPOINTMENTS
SITUATIONS VACANT
COURSES, EQUIPMENT ETC.

APPOINTMENTS AND SITUATIONS VACANT

WORKS STAFT
for
SOUTH WEST SURREY
DISTRICT GENERAL
HOSPITAL

We wish to appeint now the
following staff for Phase 1 of the
new District General Hospital (398
beds) opening in 1977, to be
responsible to the Hospital Engi-
neer for implementing the District
Works policies for the new hospital:

ASSISTANT
HOSPITAL ENGINEER

(Salary £3063-£3507 + £141 Quter
London Weighting.) Applicants
should have completed an appren-
ticeship in mechanical or electrical
engineering and possess an ONC
or equivalent approved qualifica-
tion,

WORKS ASSISTANT

{Starting salary from age 21 to 25
and over, on scale £2229-£2862 4
£141 Outer London Weighting.)
Applicants should be looking for a
career in hospital engincering and
either be studying for ONC in
mechanical or electrical engi-
neering or be willing and able to
do so.

For application forms please appiy
to Staff Officer, St. Luke's
Hospital, Guildford. Tel.: Guild-
ford 71122, ext, 469.

Closing date for receipt of

completed applications:
16 February 1976.

Classified advertisements
for the next issue of

HOSPITAL
ENGINEERING

published 5th March, should
be received not later than
Monday, 23rd February.

HOSPITAL ENGINEER
£3351 -£3942 per annum

Plus £72 Special Responsibility Allowance
Plus10% cn basic salary for supervision of bonus scheme

Required for Alton Sub-Group of Hospitals
in Hampshire,

You will be responsible to the District
Engineer for the effective running of the unit
works department.

Your duties will include practical and
managerial aspects of maintaining, installing
and operating both electrical and mechanicai
services and for co-ordinating the activities
of the building section.

If you have already had some managerial
experience and wish to develop your skiils
and widen your experience, then you are the
person we are looking for.

Qualifications required are an engineering
apprenticeship and an H.N.C,, City & Guilds
or equivalent in engineering.

Far further details phone Mr. Tony Round,
District Engineer, Basingstoke 25306.

For job description and application form please
contact: Personnel Administrator, Perscnnel Dept.,
‘Uplands’

Basingstoke Dist. Hospital
Aldermaston Road
Basingstoke, Hants,

Tel; Basingstoke 29908/9
Closing date : 19th Feb.

BASINGSTOKE & NORTH HAMPSHIRE HEALTH DISTRICT

DEPUTY ENGINEER
TEHERAN

To assist the Resident Hospital Engineer commission and
operate, maintain and co-ordinate all engineering services
in a new 150 bed hospital due to open in June 1976.

The successful applicant wili have a broad knowledge of
Mand E services and of heating and ventilating plants. Hospital
experience is desirable but not essential.

The appointment is for a 2 year period in the first instance,
renewabie. Fully furnished accommodation and air travet
will be provided, including mid-term leave of 6 weeks.

Salary negotiable according to qualifications and experience.

Please apply with full details of previcus career to
Mrs. N L Davies
Llewelyn-Davies Weeks Forestier-Walker & Bor
4 Fitzroy Square
London WI1P 6JA
Tel.: 01-387 0541

Closing date of applications not more than 14 days after the
appearance of this notice.

SOUTH GLAMORGAN
HEALTH AUTHORITY

ASSISTANT

ENGINEER
£3063 - £3507

Applications arc invited for the above
pust.

The person appointed will be em-
ployed on an Area basis, necessitating
moving between hospitals within the
South Glamorgan Arca when the
need arises. Primarily the duties will
involve assisting the Hospital Engin-
cers with the daily maintenance of
plant.

The positien offees an all round
experience in hospital Engineering.
Applicants must have served a recog-
nised apprenticeship in mechanical
or electrical enginecring and he quali-
fied at least to ONC standard or
equivalent,

A job description and application
form may be obtained from:

The Area Engineer

South Glamorgan Health Authority
University Hoxpital of Wales
1leath Park

Cardiff

and should he recurned no later than
the Loth February 1976,

MISCELLANEOUS

NOW HEAR
THIS

Consumat, the
incinerator designed

for hospitals -
over 2000 units
in operation.

Robert Jenkins
Systems Limited

Wortley Road, Ratherham, Yorkshire. S67 1LT.
England. Tel. Rothernam 64201 Telex 54111

CIRCULATING PUMPS and
Steam Turbines, Complete units,
electric and steam, spares and ser-
vice, TURNEY TURBINES Lid.,
67 Station Road, Harrow,

Tel.: 01-427 1355 and 01-427 3449
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CLASSIFIED ADVERTISEMENTS continued from previous page

APPOINTMENTS AND SITUATIONS VACANT

Sunderland Area Health Authority

Hospital Engineer

We need a good Engineer who will take charge of the Hos-
pitals and Health Centres in the Northern Sector, which
will include a 309-bed District General Hospital, on its
cempletion in 1977, and who will be based at the General
Hospital.

Applicants must possess an H.N.C. in Mechanical or Elec-
trical Engineering or an eguivalent qualification, plus the
ability ro organise the work of the maintenance team.

Main responsibilities include the operation and maintenance
of all engineering and electrical services within the Sector.

Salary scale: £3615-£4140 plus £183 p.a. special responsi-
bility payment and 1139, of saiary as bonus payment.

Application form and job description available from the Area
Personnel Officer. Administrative Annex, General Hospital,
Chester Road, Sunderland, SR4 7TP.

Completed application forms must be returned by the 24th
February, 1976,

Sex Discrimination Act

No appointment advertisement which indicates or can
reasonably be understood as indicating an intention to
discriminate on grounds of sex (e.g. by inviting applications
only from males or only from females} may be accepted.
unless

(1) the appointment is for the purpose of a private
household or

(2) itis in business employing less than six persons or

{3) it is otherwise excepted from the reguirements of the
Sex Discrimination Act

A statement must be made at the time the advertisement is

placed saying which of the exceptions in the Act is
considered to apply.

Yorkshire Regional Health Authority

Operation
and Maintenance
Engineer

£6,186-£7.449

A new post in Estates Management on the substantive
management structure :

-—To provide professional advice on all aspects of
engineering maintenance and operation for which the
Region is responsible, and for the efficient working of
the Section,

—To monitor professional and technical aspects of
engineering maintenance and operation undertaken by
AHA's in the Region.

—To provide links with the DHSS on engineering
aspects of estate management and operatian of plant
and services.

Applicants should be Corporate Members of the
Institution of Civil, Mechanical or Electrical Engineers,
with sound experience, preferably in the Health Services
field.

Applicants must be currently employed by the
NHS in the U.K.

Application form and further details fram

Regional Administrator,

Yorkshire Regional Health Authority,

Park Parade, Harrogate. Clasing date : 27 February,

letterpress, ISBN 0 901223 51 4, published
21st January 1974, UK £6-50, overseas
(excluding the Americas) £7-60

Contents:

Microelectrodes and input amplifiers,
C. Guld. Fundamental properties of
physiological electrodes, W. Greatbatch.
Instrumentation for electroencephalo-

J. Kenny. Evoked-reponse audiometry,

control, R. N. Scott, P. A. Parker and V. A.
Dunfield

acceptance in a wide variety of medical

instrumentation and in clinical applications.
Each year, a more detailed understanding is
emerging of how electronic techniques for

172 pp., hard covers, six papers, 230 x 150 mm,

graphy, C. D. Binn/e, Cardiac pacemakers,

J. R. Roberts and B. W. Watson. Myoelectric

Medical electronics continues to find an increasing

disciplines, both in the development of specific

IEE Medical electronics volume 2: monographs 7-12
edited by Dr. D. W. Hilland Dr. B. W. Watson

significant part in both routine medical services
and research.

This second volume in the |EE Medical
Electronics Monographs series provides a
valuable source of reference material for
departments in hospitals, medical schools and
pharmacological-, physiological- and psycho-
logical-research laboratories. Subjects covered
range from the design of implanted cardiac pace-
makers and microelectrodes, and their associated
amplifiers for use in electrophysiological
investigations, to techniques far use in evoked-
response audiometry and the use of myoelectric
control systems in aids for the handicapped. The
book will be of great value to medical doctors,
life scientists, engineers and physicists who

wish to add to their knowledge of useful
techniques.

Orders, with remittances. should be sent to :

Publication Sales Department,
Peter Peregrinus Ltd.,
Station House, Nightingale Road,

diagnosis, therapy and data reduction can play a Hitchin, Herts. SG5 1RJ, England
. ]
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Whatis
Scotchtint Film?

Technically, tough polyester sheet,
vagour coated with aluminium.
Practically, your perfect answer as
awindow treatment where heat,
glare, fading and damage to fabrics
or 'public view' present problems,
Scotchtint Solar Contrel Film is
wrinkie-free and so thin, so smooth
and transparent, thatwhen the
Berkeley [nvicta specialists apply it,
itwill become part efthe glassitself.

What does
Scotchtint Film do?

In summer it controls the uncom-
fortable heat and damaging ultra-
violet raysof the sun, eliminating

82 % of the ultra-violet rays, reducing
glare by 81% and excess heat
fransmission by up to 74%. A reduc-
tion in room temperature of up 10 20
degrees F. Conversely, in the winter
months the excellent insulation
characteristics of Scotchtint Film
can provide up to 15 % heat conser-
vation of heat loss through the
windows. Overall it reduces the cost
ofair-conditiening, refrigeration

Example:
Scotchtint A18

film

Heat retention

upto 15%
\
76% rejected AN
\
. 74 25% admitted
How Scotchtint Sokar Contrel Fim works

and heating, Additionally it provides
privacy where required.

Why use
Scotchtint Film?

With its unique insulation and
reflection qualities, Scotchtint
Solar Control Film reduces the
daily fluctuations in temperature
associated with our changeable
weather. It helps maintain an
ambient temperature that can
mean savings in heating or air
conditioning costs. Working
conditions are improved, output
increases and staff are happier.
Why not make life a tittle more
comfortable for yourself, Complete
and return the coupon for more
details.

3M and Scotchtint are trade marks of 3M Company
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INTERNATIONAL FEDERATION ISSUE NO. 17

REGULATIONS

FOR THE

ELECTRICAL EQUIPMENT
FOR BUILDINGS

These regulations (formerly the ‘Wiring rules’), which
have been published by the IEE since 1882, are effectively
the UK national code for the safety of electrical instal-
fations, specially from fire and shock, in and around
building generally.

They are recognised in the statutory Electricity Supply
Regulations 1937, as fulfilling the requirements of these
regulations for consumers’ installations. They supplement
these and other statutory regulations by prescribing, in
detail, methods (not necessarily the only methods) of
complying with the statutory regulations.

vi + 224pp., 14th edition, 1966, reprinted in metric units
incorporating amendments 1974, £3

Inquiries, orders and remittances should be sent to:

Publication Sales Department, IEE, Station House,
Nightingale Road, Hitchin, Herts. $G5 1RJ, England
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How to skate round the tricky
problem of rising heating costs.

The big problem on heating is cost.

High fuel prices. Inefficient boilerson |
their last legs. Insufficient facts on new |
techniques. Wasted energy. |

They all add up to money downthe |
drain.Wasted resources that could bring a
company to its knees.

Now is the time to find a new way
around things. |

Forinstance. what are the latest facts
on fuel? How will prices move? Are there
any availability and delivery problems?

What about new equipment?

What is it like nowadays? What does it
cost and how do you pay for it? What is
delivery like?

The questions arc complex. But there
is one simple answer.

You can get all the help you need
through the free technical scrvice provided
by the National Coal Board and your
Industrial Fuel Distributor. They've a stack
of information on solid heating fuels.They
know all about the latest equipment and
techniques. Sound, objective advice that
will help you make the most cfficient usc of
your fuel.

Just ring 01-235 2020, ext.290 or
contact your Industrial Fuel Distributor.

NCB Technical Service

Save your energy-leave it to us.

Energy sensa s comIman sense. I‘
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All autoclaves

look very much

the same
but...

The latest range of Thackray automatic high speed autoclaves including
Porous Load, Downward Displacement, Rapid Cooling Fluids and
Laboratory Units incorporate many unique features and user benéefits.

All models incorporate the Autoclam  steam sealed sliding door which can
only be opened when the chamber is at atmospheric pressure. This is an
inherant safety feature which eliminates the necessity for complex pressure
locking devices and thus reduces maintenance requirements.

The Porous Load autoclave incorporates a highly efficient air removal stage,
with a unique partial pressure air detection system. This system will
automatically cancel the cycle and interlock the door controls should
residual air produce adverse sterilizing conditions.

Thackray autoclaves, all of which conform to BS 3970 and HTM 10, are
available in a range of standard chamber sizes. These are designed to take
full 10, 15, 21 and 28 cu. ft. loads eveni#king into account the space usually

lost due to loading arrangements.

In order to ensure that your Thackray autoclave will always give you the best
results, we operate an after sales service that is second to none. This
includes standard service calls, planned preventive maintenance contracts,
and a 24 hour emergency service which operates 365 days a year.

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

Autoclam is a registered trade mark of Chas. F. Thackray Limited
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