tal
ngineering
{
|

ospi

Iuw

R % i EUATRTgE o R I~ RS0 TR L "o IS i P [P S i S A | e Ivf.ln & Rk ST S e e e e e R B T L T R LA T S e LS e — T~ g s o - I -..}L




cover 2 HOSPITAL ENGINEERING AUGUST/SEPTEMBER 1976 INTERNATIONAL FEDERATION ISSUE NO. 19

POLYMARK beats Cross-iInfection

 with ®NI® STAPH-GUARD
Washer-Extractors

Milnor's automatic Staph AIRTROL in every Staph-Guard washer-extractor prevents the
discharge and recirculation of contaminated air into the clean laundry section. It takes air only
from the c/ean section while discharging it only to the soiled section.

SOILED
SIDE

e
mree

e,
- i Lah, i

-

450 {b. model illustrated

A large range of capacities

135ib 2 Compartment
200Ib 2 Compartment
*350tb 2 or 3 Compartment
*4501h 2 or 3 Compartment
“600Ib 2 Compartment

*Rapid Load Models Available

THERE IS A MILNQR

to fit every laundry need.
Fram 25 Ib—-600 Ib
capacities,

Engineering Excellence in
Laundry Equipment

Polymark First in planning,
sales and service

IMPNY Polymark Ltd., JeddoRoad, London W12 9EE

Telephone 01-743 1001 (10 lines) Telex 267504




‘Hospital Engineering’ is published monthly,
except in January and August, by Peter
Peregrinus Lirmited

{PPL is 8 member of ESIP)

Individual copies cost
£1.50 (postage paid)

The annual subseription is UK: £13
Overseas: £15, Americas: 536.

Average circulation per issue
(January —Decernber 1975): 1933 {ABC)

Editor
David Mackin

Deputy Editor
Julian Ryder

Graphics Manager
M. C. Partridge

All correspondence relating to the Journal
should be addressed to:

'Hospital Engineering’,

Peter Peregrinus Limited,

PO Box 8, Southgate House,

Stevenage, Herts. SG1 1HQ, England
Telephone: Stevenage 3311

{s.t.d. 0438 3311)

Advertisament Manager
Barry Weitz,
Advertisement Department,
Peter Peregrinus Limited,
Station House, Nightingale Road,
Hitchin, Herts. $G6 1RJ
Telephone: Hitchin 53331
(s.t.d. 0462 53331)

Subscription agent for the Americas:
International Scholarly Book Services Inc.,
PO Box 555, 2130 Pacific Avenue,

Forest Grove, Oreg. 97118, USA
Telephone: (503) 357-7192

2nd-class postage paid at Forest Grove,
Oregon, and at additional mailing offices .

©) 1976: Peter Peregrinus Limited
UK ISSN 0046-7960

This publication is copyright under the Berne
Convention ond the International Copyright Con-
vention, All rights reserved. Apart from any copy-
ing under the UK Copyright Act 1956, part 1,
section 7, whereby a single copy of an article may
be supplied, under conditions, for the purposes of
research or private study, by a library of a class
prescribed by the UK Board of Trade Regulations
IStatutory Instruments, 1957, No. 868}, no part of
this publication may be reproduced, stored in a
retrieval system or transmitted in any form or by
any means without the prior permission of the
copyright owners. Permission is, howewver, not
required to copy abstrocts of papers or articles on
condition that a full reference to the source is
shown. Mufbtiple copying of the contents of the
publication without permission is always illegal.

The Institute of Hospital Engineering,
20 Landport Terrace,
Southsea, Hants. PQ1 2R G, England
Telephone: Portsmouth 23186

{s.t.d. 0705 23186)

Secretary
J.E. Furness, V.R.D,

The International Federation of
Hospital Engineering,

24 Nutford Place,

London W1, England

INFERNAYRIONAIBEED ERASRIONSISSUE
No.19

Hospital Vol. 30
Engineering August/September 1976

Incorporating The Hospital Engineer

The Journal of The Institute of Hospital Engineering

Contents

Special features
3 The UK National Health Service before and after
reorganisation
J. Winning
9  Problems with low-temperature-steam and formaldehyde
sterilisers .

N. Cripps, C.E.A, Deverill and G.A.J. Ayliffe

12 The development of hospital engineering in India
J.C. Mehta

20 Communication links generated by a patient in the Health
Service
Prof. K.B. Haley
Departments
6 Correspondence

7 News

17  Product news

Front cover: Progress so far on the Leeds University medical and dental
brailding

Naither the Institute nor the Publishar is able to take any responsibility
for the views expressed by contributors




HOSPITAL ENGINEERING AUGUST/SEPTEMBER 1976

INTERNATIONAL FEDERATION ISSUE NO. 19

y

REAN @ BLASS

W B T Sy hroncrne

O o0 op 5g g
‘K 3 X w w
3 3 W =

TERITRIRIE:
.m B ’

Fireand
Time
IS Our
business

Complete
fire detection &

Electric clocks
&time systems

alarm systems

: .
U8

-
et

Tann Synchronome Ltd,, Station Rd.. |
Westbury, Wiltshire.
Tel: 0373 822491/5

Offices at London, ]

Birmingham, Manchester, |_

Glasgow & Newcastle on Tyne.

Company:
Address:

Please send me your brochures on time & fire products |
Name:

== Tann Synchronome &

© HEB/76




HOSPITAL ENGINEERING AUGUST/SEPTEMBER 1976

INTERNATIONAL FEDERATION ISSUE NQ. 19

Hospital
Engineering

INFRERNAYRIONAISEED ERARIONSIS'SUE

No. 19

Vol. 30
August/September 1976

The UK National Health Service
before and after reorganisation

by J. WINNING

The United Kingdom health service is not a homo-
genous structure; it is an amalgam of professions and
of skilled and unskilled workers grouped in various
hierarchical and professional relationships. Crossover
points, i.e. management posts at upper levels of the
structures, exist for co-ordination and administrative
convenience. The Secretary of State is at the top of a
wide-based pyramid management structure, having a
hierarchical relationghip with the civil servants be-
neath. They, in their turn, have a monitoring organi-
sational relationship with the regional health author-
ity staff. Richard Crossman remarked that the power
of the Minister must be used with discretion to have
the maximum impact. 1t can, therefore, be assumed
that the Minister will only interfere to determine
major policy, to re-allocate or bid for resources, or to
lead inquiries about abuse of powers or changes to
the service. It is at Cabinet level that the Secretary of
State will bid for resources, an important function in
these times of economic difficulty.

Changes

It is at regional, area and local-authority level that
changes have taken place, although it must be recog-
nised that internal reorganisation has taken place
within the Department of Health & Social Security.
As an administrative organisation, it can be broadly
said to be unchanged.

Mr. Winning i8 with the Wessex Regional Heatth Authority,
Highcroft, Romsey Road, Winchester, England

The past

At the time when interviews were taking place for
works posts 1 was impressed by the comment of an
assessor, He stated he would like to give the next
appointment to the candidate who did not use
‘challenge’ in his submission. What then was wrong
with the former service? To establish this, 1 have
rather crudely drawn together an approximation of
architect/engineer activities, a works professional
being an unknown at that time.

The regional boards were mainly concerned at that
time with planning activities and policies. The region-
al architect and regional engineer have therefore had
a major role to play in managing specialist divisions
and contributing to the development of the capital
programmes.

Engineering and building development did not
form a major part of the task of hospital management
committees. Minor works were controlled largely by
the boards in the form of a programme or by the
hospital management committees themselves from
their revenue funds. In many cases maintenance
money was inadequate and often wrongly used for
upgrading and similar activities,

Regional hospital boards were governed by
committee structure, served by the various board’s
officers. In the main, the secretary, treasurer and the
senior administrative medical officer provided
spokesmen for the various committees, with the
specialist officers, such as the engineer, architect or
establishment officer providing advice for individual
items. The management of departments within the
board was the responsibility of chief officers, who
had -developed their own form of structure.
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In certain instances, the regional engineer and
regional architect had adapted part of their depart-
ment organisation to conform with the planning areas
within the secretary’s department.

The liaison between departments has been effected
at chief officer meetings. These meetings had not
been totally successful. In certain boards the time-
table of meetings was very irregular and the detailed
content of the agenda was not of high quality. It was
more usual to avoid major management themes and
difficulties, rather than to investigate them.

The regional engineer and regional architect have
a closer professional relationship than with either the
administrator,”s.2.m.o. or the treasurer, The role of
engineer and architect alternated between subordi-
nate and leader, according to the nature of the
contract. For instance, the architect would lead in a
major development, whereas in a laundry project, or
boiler house, the engineer would assume this role.

In recent years the quantity surveyor had emerged
in a major role, chiefly concerned with cost planning.
The question of the use of bills of quantities had also
had a disruptive influence which has militated against
harmony between the professions.

Table 1

Credits

Debits

Members had a role
which gave a feeling
of involvement and
leadership

Committee for works
matters

Planning initiated
and carried through
by a sponsor, e.g.
regional engineer
or group engineer

Quick reaction to
local needs

A growth situation
in which major
schemes were
possible to plan and
fulfil

Informal under-
standing between
regional and
hospital staff

A merging of some
smaller H.M.C’s.

Detail was discussed, and
policy was not effectively
developed

Possible delay in decision
taking and limit to officers
powers to manage

Possibly did not co-ordin-
ate projects with others, or
perhaps did not provide
what the client wanted

Slow response to regional
and national policy

Possibly oversized hospi-
tals. Lack of effective link
with local authorities
(community services}

Possibly lack of detail
planning and site super-
vision for delegated
schemes owing to staff
limitations and adequate
facilities

Mixed results: as many
shotgun marriages as true
love affairs

In the early 1960s the regional architect was
concerned with the programming of capital projects,
in which he was assisted in a minor capacity by the
secretary. The role, however, was reversed with the
secretary assuming the planning function and
appointing area secretaries. Little emphasis had been
placed on leadership or accountability when con-
sidering individual projects, many of which have
taken an unusually long time to bring to completion
from the early planning stages.

The effectiveness of regional engineers or regional
architects had been judged by their ability to meet
building programmes, i.e. performance on site.

To assess what was good and bad in the past, an
attempt has been made to draw up a balance of some
credits and debits (Table 1).

The present

The functions and the management structures of the
regional and the area health authorities were des-
cribed in detail in the ‘grey book’ Management
arrangements for the reorganised national health
service (1972), However, its interpretation differs
from area to area, and time moving on since it was
published has caused necessary revisions. It is pro-
posed to deal with salient management features that
have originated or changed since reorganisation.

The authorities

The authorities have fewer members, some of whom
must be clearly identified as representing local
authorities. Staff members, other than medical and
nursing, will be represented through directives of the
Secretary of State anxious to achieve democracy in
the decisionmaking processes of the authorities.

The members have had difficulty in settling into a
role of guardians of policy rather than detail. Senior
authority officers have not always made theijr task
easier by the way business has been structured.
Policies which take months to develop and negotiate
cannot be easily absorbed by casual reading before a
meeting.

Committees have been disbanded and meetings of
officers now take their place. Members do not have
the same feeling of close involvement formerly gene-
rated by committee membership.

The perspective of the regional health authority is
slowly emerging, launched by policy paper which re-
quire detailed analysis by members to comprehend. It
involves a different type of commitment. Members
need to read widely, question astutely in order to
keep officers of the authorities.on their metal.

Senior officers

There is now a commitment to consensus manage-
ment. A question which has been asked points at the-
main concern about this form of joint involvement.

‘Does consensus management dull the edge of effici-
ency? A general answer is that ‘it depends on the
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participants’. To assess this question satisfactorily, it
is necessary to refer briefly to decision making
theory.

(a) Power

Power is not equally spread. This can be identified by
professions, the medical officers having a very strong
power base in relation to medical matters which over-
laps into related fields such as nursing care, and finan-
cial control. The administrator sits at the crossroads
as co-ordinator; he has access to information and the
ability to handle management decisionmaking with
delicacy. The works officer has a keen interest in
common-services matters and items related to organi-
sational-management problems. The treasurer has a
leading role as economist and financial adviser, and
the nurse a concern for patient care and support
services for nurses, Thus lead speakers will emerge in
debates, and their opinions will have more weight
than others.

Power can also be vested in chairmanship if a man
of forceful personality is selected. Some management
groups rotate chairmanship

{b} Perspectives on the organisation

(i) For consensus management to work ideally,
members should share common objectives. It is,
however, possible to agree on major policies,
but to have differences in objectives, for the
various professions have different interpreta-
tions of what is best for the service, e.g. a
higher level of care for the patient might in-
volve increased staffing, better meals, occupa-
tional therapy, and so on; all of which may be
desirable but possibly only one improvement is
possible within a limited budget.

It could, therefore, be that to achieve pro-
gress bold steps for improvement are not taken,
but a compromise incremental decision-making
process adopted.

(i) It is also possible to view the management
group 4s an arena of conflict where decision
makers are partisan, do not share objectives but
seek to achieve what is best for their own speci-
alty or profession. In the works sense, this may
be represented by a medical officer using press-
ure to invest the block minor allocation of capi-
tal for medical equipment, to the detriment of
plant replacement and building upgrading. It is
unlikely that the extreme situation will apply,
more likely that the man more capable of
presenting a case and having an equal power
base will gchieve equity at least, and possibly a
little more.

(c} Decision-making continuing process

One decision calls for several other decisions to
achieve the origina! aim. There tends to be a pyramid
of decisions, with the most general decision at the top
followed by an expanding base of more particular
decisions, each concerned with a small area of act-
ivity. ]

In an organisation, no one person on a group may

be responsible for carrying through each and every
stage. Delegation is likely and, as a result, a number
of influences become important.

In general, it is fair to say that the new form of
consensus management has not yet developed a fixed
style or character. There is a need to consuli, to
monitor, to harvest plans and to heed the directives
about economy, devolution and so on. These do not
make for ideal conditions. It is highly likely that each
management team will be influenced by powerful
members, professional in their application and enthu-
siasm. i

A final word on the management games generated
and further developed by reorganisation:

Confetti management. A tendency for senior
members to shower memoranda on lower managers.
There are a number of reasons for this. They must be
seen as responsible leaders, A tendency to pass the
buck in the present era of identifying ‘responsible’
officers, It has the overall effect of creating a poor
response to all requests and instructions, so that im-
portant issues do not receive the concern they
deserve. (Hazard notices are an example.)

Musical chairs: A need to be seen. A tendency to
overman site meetings, project teams and so on, Why
are the majority of meetings now taking place?

Consultation. A process which may mean some-
thing or nothing. Usually it is mock consultation with
the moving hand having written moving on. People
are happier to speak than to listen. Consultation is
locked in a straight jacket of time constraints and pre-
conceived ideas.

Delegation: In the extreme. case means ‘opting out’,
at the other end of the scale lies the interpretation of
passing on but retaining control. It is a difficult pro-
cess for ‘old dogs’ forced to learn nmew tricks in a
reorganised management structure.

NHS politics: Means hanky panky, an umbrella
term for skulduggery and gamemanship. Adds
colour to life; we all indulge in it to a greater or lesser
extent.

Word games and puzzles: The art of coining or
using the current new word or term and leaving the
listener or reader to guess what is meant. Much belov-
ed by planners and public speakers. Probably expres-
sed most noticeably in committee papers.

These are just a few examples, there are others if
you care to detect and observe the management
jungle signs.

(i) The reorganisation has not yet had adequate
time to work.

(i) For the first time we are looking at the way we
are planning to spend our money, e.g. district
general hospitals in comparison to primary-care
services and indeed attempting to jointly plan
our activities.

(ili) The curfent management sickness has some self-
healing symptoms. People are questioning what
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they are doing. They are seeking job satisfac-
tion and looking at present management
systems.

From the process of reorganisation will finally
emerge an improved service for the patient. The
more effective use of scarce resources. A service
responsive to public opiniom, and one which
embraces most aspects of patient care.

Reorganisation - background information

Green Paper 1, 1968

Proposed national planning in the face of technologi-
cal changes, manpower shortages and the economic
situation. It suggested the service should be unified
under 40 to 50 area health boards instead of the 700
existing separate authorities,

Redcliffe Maud report

Produced in June 1970, argued for health services to
be placed under the district councils of their local
authorities. Thought to be some unease about NHS
being not accountable to the local electorate. Argued
against area boards proposed in the Green Paper.
Thought all family services should be unified under
local authority.

Guillebaud Committee 1956

Was against transfer to local government. It did not
believe that reform of the local government structure
would go far enough. It did propose sweeping changes
in the administration of the Health Service.

Green Paper 2, 1970

(i) Proposed the NHS be independent of local
authorities.

(ii) Proposed that environmental health and per-
sonal social service continue with local
authorities.

Proposed that new health boundaries to match
local authorities as well as professional bodies
and members of the public be represented.

Aims

(i}  United health services. Integrate at local level.

(ii) Establishment of close links between NHS,
public health and social services of local
authorities.

(iii} Maximum responsibility on area health
authorities with strong local and professional
participation.

(iv} To provide effective control over the money to
be spent on the service and to ensure maximum
value.

Four aims

Unification, co-ordination, local participation and
effective central control.

The Consultative Document 1971

1970 change of Government from Labour to Conser-
vative: Ministers change—Richard Crossman to Sir
Keith Joseph.

(i) Hospitals, health centres and community nurs-
ing services under NHS Department of Educa-
tion to retain school health?

Occupational. health to remain with Depart-

(ii) Regional health authorities were reintroduced
between AHA and the DHSS.

Efficient management to be the keynote.
People with management experience to be nom-
inated to authorities.

Community health councils would be set up to
represent local interests (To have no executive
pOwWEers.)

Social services would remain with the Local
Authorities.

Administration of g.p. services would be placed
under committees like the executive councils,
with direct links with the DHSS and separate
financial system from AHAs

Teaching would be separately financed from
the regions and there would be special commit-
tees to deal with planning.

Correspondence

Dear Sir,

I read the May International Federation Issue with
considerable interest, especially the excellent report
of the Paris Congress by Mr. J .E. Burton.

This article confirms the impression I gained when,
as the only architect in the NHS, I attended the
Athens Congress in 1974. At that Congress I heard
some 40 interesting papers delivered by architects
and planners (as distinct from engineers). Unques-
tionably there were many papers on engineering too.

My purpose in writing to you is to air the point
that an engineer qualification, on the continent, is
frequently the qualification of the architect. The UK
Institute of Hospital Engineering and the DHSS itself
are in danger of seeming isclationist in clinging too
slavishly to the engineer description as an argument
for excluding full participation by their architect and

quantity-surveying colleagues—not to mention the
new ‘animal’ in the NHS-the works officer—Region-
al area and district— who have been appointed from
all the professional disciplines.

Personally, 1 believe that all the disciplines have so
much to learn from one another in order that works
departments really will function as unified entities,
the IHE has a valuable contribution to make, and
might even consider changing their title to the Insti-
tute of Hospital Engineering and Works. In that way
we could begin to relate more closely to our conti-
nental colleagues.

Yours faithfully,
David W. Hanson
Regional Works Officer
South Western Regional Health
Authority
27 Tyndalls Park Road

Bristol BS8 1PJ, England 28th June 1976
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Medi-systems

A medical-gas alarm system and a
range of vacuum pumps for medical
applications have been launched by
Applied Pneumatics Ltd of
Hoddesdon, Herts., England.

The alarms comprise the
Medialarms systems and are the result
of four years development. The range
conforms to the Department of Health
recommendation HTM22 and the CEE
regulations. It features a plug-in
system whereby the front panel,
which also incorporates the housing of
the socket components, can be re-
moved completely from the terminal
block in the carcass box which is used
to connect to the main hospital wiring.
To make the system more flexible,
each service has its own plug-in circuit
board containing all alasm relays etc.
applicable to that particular function.
The alarms are designed for wall or
flush mounting utilising the appro-
priate enclosure. Both flashing and
steady lights are available.

The range of medical vacuum plants
name Medivac, this range also complies

Front panels for Mechalarm systems

E News

with Department of Health re-
commendation HTM22 and the CEE
regulations.

The range comes in two configu-
rations; the complete vessel mounted
package, up to 26631 1/min, incorpo-
rates twin vacuum pumps, automated
control panel, bacteria filters and
secretion traps. Alternatively, a kit
with sizes up to 14 760 I/min is
available. This range has an indepen-
dent vertical vessel, twin vacuum
pumps, automatic control panel and
wall or free standing bacteria panel
with secretion trap. The vacuum
pumps are of rotary design and are
powered by a flange-mounted direct-
coupled motor.

The company will also be mark-
eting a new range of air compressors
under the name Mediair in the next
few months,

A nice quiet hotel

The London Tara Hotel overlooks a-

busy junction of London’s under-
ground-rajlway system and, as a conse-
quence, until recently, suffered from a
severe noise problem. Ordinary double
glazing proved ineffective and the
windows could not be left closed in
the summer as the atmosphere became
oppressive,

In a final attempt to solve the
problem the hotel set up a working
party, which identified three main
problems:
® How to improve the sound insula-
tion in each affected room? The
acceptable intrusive noise level was
specified to be 38dBA and the
ambient noise level 31dBA.
® How to ventilate each room from
the outside and still insulate it from
train noise?
® How to aircondition each room
without ducting or trunking.

The first stage in reducing the noise
level was to seal the existing outer
windows and lock the inner win-
dows, thus reducing the intrusion
sound level from 58 to 43dBA. To
reduce this by a further S5dBA, the

thickness of the outer glass was
doubled to 12mm.

Airconditioning was the next
problem to be tackled, and, having
rejected ducted-air schemes, the work-
ing party settled for Siemens’s Sivent
airconditioning/heating  unit. The
Sivent has a typical noise level of
31dBA, they are water cooled and
can operate either in a heating or
airconditioning mode; the change-
over from one mode to the other being
automatic. A heat pump is also built
into the unit, allowing surplus heat
to be transferred back to the hotel’s
hot-water system. Installation involves
simply removing existing radiators,
altering the pipework to sujt the
Sivent and connecting it to the main
electricity supply.

The final problem was how to
supply air to the Sivents without
letting the noise back in. Greenwood
Airvac Ventilation Ltd. had just
completed tesis on a noise-attenuating
acoustic ventilator unit originally
developed for use with domestic gas
appliances. The ventilator is a sound-
proofed 260 x 140 x 220mm metal

box comprising two perforated tubes
encased in mineral wool of a specific
density. It is fitted in the wall ad-
jacent to the Sivent unit.

The Airvac noise-attenuating air brick

The hotel management estimate
that the total cost of all the modifi-
cations was £400 000, many of the
hotel’s 850 rooms being affected
although only 5% of these rooms were
out of service at any one time. A
relatively cheap and elegant solution
to a problem that could otherwise
have cost the London Tara much more
in loss of custom.
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Autoclaves

Thackray's contribution to the problems of sterilization encompasses
experience; service: quality: reliability; and value for money, with a range of
British made steriiizing equipment including a completely self-contained portabie
low temperature steam and formaldehyde autoclave, porous load,
downward displacement, laboratory and rapid cooling fiuids autoclaves, and
bulk capacity units. to satisfy the needs of hospitals, universities, laboratories,
research centres and industry, throughout the world.

For further information please contact:
Chas. F. Thackray Limited, Park Street, Leeds L$1 1RQ, England.
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Problems with low-temperature-
steam and formaldehyde sterilisers

by N. CRIPPS, C.E.A. DEVERILL AND G.A.J. AYLIFFE

The use of low-temperature steam and
formaldehyde for sterilisation has been
shown to have certain advantages but
sterilisers using this system cannot be yet
installed with any guarantee of reliability.
This paper presents results of some opera-
tional and bacteriological tests suggests
steps that can be taken to ensure proper
operation.

introduction

Sterilisation with low-temperature steam (65 —75°C)
and formaldehyde, or disinfection without formalde-
hyde, has many advantages over other methods for
the treattnent of heat-labile equipment in hospitals.
Although it has been shown that the method can be
satisfactory and reliable, 1-% it has not received the
attention to working details that is required and it is
used rather less than expected. At the present time,
no low<4emperature-steam/formaldehyde sterilisers
are in routine use in the West Midlands. Operational
and bacteriological tests on three sterilisers, of
varying size from more than one manufacturer, have
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Fig. 1 Thermocouple recordings when the jacket
valve failed to close
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shown a number of deficiencies. In 54 cycles investi-
gated on these machines, 26 showed at least one
operational fault, which was often associated with
failed spore tests, In this paper, we describe some of
the problems and suggest some possible modifica-
tions.

Temperature control

Good temperature control is essential to avoid damag-
ing expensive heat-sensitive equipment. The load
temperature, measured with a thermocouple in a
cardiac catheter, was on one occasion 15 C higher
than the selected sterilising temperature (72 C).
This raised temperature remained throughout the
constant-temperature part of the cycle and appeared
to be due to steam-control valves to the chamber
and/or jacket failing to close. Fig. 1 shows thermo-
couple recordings when the jacket valve failed to
close and the load eventually overheated. Fig. 2
shows the thermocouple recordings when the cham-
ber valve remained open too long and the tempera-
ture of the load rose rapidly above the sterlising
temperature. In a normal cycle, the temperature
of the load should not rise above the selected sterili-
sing temperature. A high-temperature cutout, opera-
ting at not more than 5°C above that of the sterili-
ging temperature, shounld be fitted to all machines.

Dual-purpose machines

Although dual-purpose machines, i.e. combined
porous-load and low-temperature-steam/formalde-
hyde sterilisers, are not recommended by the De-
partment of Health and Social Security, a number of
expensive dualcycle machines have already been
installed. Many tests on one such machine have
shown that a reproducible starting temperature of
jacket and chamber is essential for reproducibility
of the cycle. Therefore, a jacket-temperature control
mechanism and a jacket-temperature indicator is
required for both single- and dual-cycle machines,
It should be possible, when a temperature-control

Mr. N. Cripps is a main-grade engineer at the West
Midlands Regional Health Authority, Dr. G. Apyliffe
is a consultant microbiclogist and Mr. C. Devertl is
8 member of the technical staff at the Hospital
Infection Research Laboratory, Dudley Road 0s-
pital, Birmingham
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mechanism is fitted to a dual-purpose machine, to
obtain a satisfactory cycle if the jacket tempera-
ture is stabilised overnight, and the low-tempera-
ture cycle is used the following morning before any
porous-load cycle. However, it must be recognised
there are special problems of maintenance and
routine operation of dual-purpose machines.

5.1,

8

TEMPER%‘I’URE YC.

-

0 2 1 3 8 0 12
TIME (MINS. JAFTER START OF CYCLE

Fig. 2 Thermocouple recordings when the chamber
valve ramained open too long

load tamperature - - - sterilisar chart-recorder
temperaturg 5.T. = sglacted temperature

Problems

The recorder charts often do not give a true indica-
tion of the temperature of the load. The thermo-
couple in the chamber drain usually records a temp-
erature below that of the load (see Fig. 3).

Excessive condensation on the load and on the
inner surface of the chamber was found in one
machine, This prevents adequate penetration by
formaldehyde gas, with consequent failure of sterili-
sation. Condensation was probably due to one or
more of the following factors: poor steam quality,
variable jacket temperature, or the small pressure
differential between the vacuum pump and the
chamber during initial vacoum and/steam formalde-
hyde pulsing. This differential is further reduced by
lifts in the small-bore pipework. It is also important
that all drain pipes and fittings should be routine-
tested for air tightness.

Failure to adequately remove condensate or a
failure in the aeration process may leave excessive
formaldehyde in the chamber. For the safety of
the operator, a vacuum chart recorder must be
fitted to detect aeration failure. Too much formalde-
hyde in the chamber at the end of the cycle can
usually be recognised by its smell, but can be con-
firmed by a simple chemical test. Manufacturers vary
in their recommendations on the amount of formal-
dehyde used during a cycle, e.g. the amount of
formaldehyde recommended for two 06 m®

LTSEF CAN MEAN
DIFFERENT THINGS

IN PRACTICE...

Given the 'problems that can be encountered with Low Temperature Steam & Formaldehyde
sterilisation equipment, Dent & Hellyer presents a checklist applied to its latest machine:

Heat Sensitive Load Protection

Both jacket and chamber are controlled by a
fail-safe sub-atmospheric steam system with thermo-
static/pressure control to prevent overheating and
expensive damage to load.

Jacket Heating

Sub-atmospheric steam (rather than water} is used
to reduce the possibility o6f temperature layering
and condensation on the chamber surfaces.

Formalin Input Control

Formalin input can be accurately measured and
controlled by an adjustable dose meter.

Formaldehyde Removal

The cycle provides for efficient gas removal with
a combined steam/air flush,

Process Recorder

Mark IV side console configuration with 10"
‘diameter chart recorder for easy operator checking
of process conditions.

DENT & HELLYER LIMITED
Walworth Road, Andover, Hants,
SP10 5AA England.

Tel: 0264 62111 Telex: 47430
dihesinidtbad Cables: Dents, Andover,
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machines was 250 ml and 320 ml., respectively, and
a similar amount was also recommended for a 0*1 m?
machine. A much smaller amount of formaldehyde
(i.e. 50 ml) appears to be as effective® and will
lessen the possibility of excess residual formalde-
hyde in the chamber and toxic residues on the load
at the end of the cycle; the formaldehyde pipe will
also be blocked with formaldehyde polymers less
frequently. A mechanism for flushing the pipe
through with water at the end of the day is in use
in Bristol (recommended by M. [. Lees, District
Engineer, Bristol District Hospitals).

904.
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Fig. 3 The thermocouple in the drain chamber
usually records a temperature below that of the
load

load temperature - - - steriliser chart-recorder
S.T. temperature = salected temparature

Testing

Until machines are more reliable, a test piece contain-
ing a spore strip2 »¥ should be included in every load.
Either of these test pieces should be adequate, but
further tests are required to determine the most
suitable. ‘Oxoid’ B.stearothermophilus spore strips
were used, although they were inadequately standard-
ised for comparative studies. When commissicning the
autoclave, spore strips should be placed in different
parts of the chamber, as well as in test pieces. In a
satisfactory cycle, all spores within the chamber
should be killed; surviving spores were sometimes
found in the lower part of the chamber, but not in
the upper part of the chamber and uncommonly in
the load (Table 1). These poor initial results were
presumably due to condensation moistening the
strips and preventing penetration of the formalde-
hyde gas. A false negative result may also be obtained
if the spore strip is moistened with a formaldehyde
solution during the cycle; germination of surviving
spores may be prevented by small amounts of formal-
dehyde in the culture medium with a corresponding
negative result. These problems may be overcome, to
some extent, by drying the spore suspemsion on an
aluminium strip, but it is more important to prevent
condensation. Occasionally, spore strips showed

growth at 10—12 days after treatment in the sterili-
ser. Routine incubation periods of 4—5 days should
not be relied on, and, in preliminary tests, spores
should be incubated for 14 days.

Table 1t Survival of B. Stearothermophilus spores
after exposurs to low-temperature-steam/formal-
dehyde sterilising cycles

Site of Number showing
spore strip growth of spores
Test helix 2/54
Packs /41
Airways 2/20
Base of chamber 10/60
Abaove drain 17/40
Qther sites in chamber 0/65
Conclusion

Low-temperaturesteam/formaldehyde sterilisers- can-
not yet be installed by manufacturers with any gua-
rantee that they are satisfactory for immediate use,
and,’if machines are to remain in routine use, con-
tinued attention by bacteriologists and engineers is
required. We hope to make further studies on these
machines when modified as suggested in this paper.
It is advisable to consult the Department of Health
and Social Security before buying any machine, al-
though it is expected that 2 British Standard will soon
be available. The requirements for low-temperature
steam in a hospital should be carefully assessed. For-
maldehyde may not be necessary for most of the cyc-
les where disinfection only is required. Machines
should preferably be installed in a central area with
adequate ventilation and where effective bacterio-
logical and engineering surveillance is possible. The
microbiologist and engineer should always collabo-
rate in commissioning tests.

We- wish to thank the engineers of the hospitals
concerned for their co-operation.
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The development of

hospital engineering in India

by J.C. Mehta

Introduction

The Postgraduate Institute of Medical Education &
Research P.G.I. is an institute of national importance
under Act of Parliament. Originally conceived in
1960, the faculty came into existence in 1962 and
the first patient was admitted on 23 June 1962 -
coinciding with the founding of Institute of Hospital
Engineering in India. It now has 148 faculty mem-
bers, 100 registrars, tutors and clinical instructors,
300 trainees on its staff in 15 postgraduate depart-
ments, including specialist departments such as
cardiothoracic surgery, plastic surgery, gestroenter-
ology, endocrinology, otorhino-laryngology, radio-
therapy, microbiology, pathology etc.

Attached to the PGI is the Nehru Hospital (Fig 1),
named after Jawahar Lal Nehru, it has 1000 beds, al-
though 270 beds are not used at present owing to
financial stringency. It admits patients not only from
North India but from all over the country with an
annual out-patient department registration of
375 047 - admitting of 20 030 patients. Full ‘public-
participation’ is ensured through a Citizens Advisory
Committee, a Ladies, Hospital Welfare Committee
etc. With the re-orientation of country’s health
services, extension services are being offered by
‘adopting’ village hospitals which are visited by spec-
ialists and trainess from the PGL

Plan of the campus

PGI campus, along with its hospital, is located along
Patiali Rao in the instructional belt of the city. The
hospital started as a modest 250-bed district-level
hospital and has evolved to a 1000-bed teaching-
hospital complex.

The hospital consists of five ward-blocks, each
having five floors, besides the recently constructed 3-
storey cobalt-therapy block. All out-patients depart-
ments are located in the lower two floors and the
service block, comprising radiology, blood-bank,
laboratories and 16 operating theatres, links the
entire system. The main orientation has been kept
north-west/south-east, There is. considerable inbuilt
*flexibility’, established by the additions and altera-
tions of the last 2 to 3 years.

Facing the hospital, on the left-hand side of the
entrance, is the Institute (Fig. 2). At present, the
Institute consists of two 6storey laboratory
cumteaching blocks. The third such block, which
should house an undergraduate college, is yet to be
built. All these blocks have been oriented north-
south. The northern bays accommodate the labora-
tories and the southern bays accommodate the offices
and lecture rooms. Each floor accommodates an
independent department with its own lecture hall.

The other two functional structures are the 1000-

Fig. 1 Nehru Hospital
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Fig. 2 Research Blocks A and B of the Institute with the central cafeteria between

seat assembly hall, which, it is proposed, will be fitted
with a multilanguage simultaneous - translation
system, and a central cafeteria which provides facili-
ties for 850 people in one sitting.

Other ancillary buildings, such as the S5-storey
administrative block, nurses, hostel, doctors, hostel,
guest house, central animal house, central workshop,
laundry, shopping centre, sarais and parking lots, are
suitably and functionally located within developed
landscape.

The master plan of the campus was prepared by
Le-Corbusier and his team, and ably assisted by P.L.
Varma and M.N. Sharma - both winners of the award
of the Institute-de-la-Vie of France - doctors and
architects.

Engineering installations

The Department of Hospital Engineering & Planning,
which is responsible for engineering services, estate
management, new works etc. is divided into 13 major
units for field activities. The specifications of installa-
tions and the operatlvc policies for maintenance and
operation are briefed below:

(i) Public-health services

{a) Water supply to the campus: Water supply to
the campus, both filtered and unfiltered, is from the
city’s system. For the former there is an underground
storage tanks of 1+3 x 10° (0*3 million gallons) cap-
acity. There are two Kirloskar booster units (Fig. 3)
of 22 and 9kW (30 and 12*5 h.p.) and a 40kW
(54 b.h.p.) diesel engine. Since this storage is for 6h
with a consumption of 22x 10% 1/h (50 000 gal)
great difficulty is experienced, particularly during
summer. The supply is therefore being augmented
with the installation of two units of 15 and 30kW (40
and 20 h.p.}). The unfiltered water supply is again

inadequate and there are proposals to augment it by
installing two tube-wells and linking them with the
system. The filtered water supply to the hospital and
research blocks is through 250 storage tanks, each
being of 1800 (400 gal) capacity. The average supply
of pressure is 100 x 107 - 140 x 10% me (15-20 1b/

n?). The average supply per bed is 218 lfday/capita
(48 gall/day/capita) against the Indian Standards
Code recommendation of 135 - 230 lfday/capita
(30 to 50 gall/day/capita).

The sewerage system consists of a network of 10
and 15c¢m (4 and 6in) S.W. glazed pipes and is linked
with city’s sewer system. The storm water drains
consists of a network of 37-5 to 60cm (15 to 24in
R.C. pipes).

fb) Hot-water supply: Hot-water is supplied
through 120 indigenous geysers, ranging from 45 to
135 Y/h (10 to 30 gallfh) having electncxty-operated
thermostatic control.

In addition, a central hot-water supply - the first
of its kind in any Indian Hospital - has been installed.
1t consists of a boiler house (Fig. 4) with five boilers,

Fig.3 Booster pumping set
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Fig-4 Part of hot-water scheme

of which two are 600 kg/h (1320 1b/h) and three are
of 300 kg/h (660 Ib/h}. The central supply has been
provided to all general wards, private wards, o.p.d s.
Steam at a pressure of 550 x 107 N/m? (80 Ib/in?) is
also fed from this system to autoclaving and central
sterilisation equipment. There are proposals to aug-
ment the system for supplying steam to the kitchen
for cooking and to private wards and the paediatric
ward for heating during winter.

fc) Medicalgas system: The medical gas system
consist of a central manifold room for supply of
oxygen, nitrous oxide and vacuum for suction. 20
oxygen cylinders and eight nitrious oxide of 6m?
212 113) capacity are fitted in the central manifold

Fig.5 Standby geneorating station

Fig. 6 Central  airconditioning plant including a
compressar-motor unit

room. The piped supply is, however, restricted to
main operating theatres, emergency wards, private
wards, the kidney unit and the neurosurgical ward.
The supply to other areas is through cylinders,

{d} Gas plant: The gas plant with capacity of
370m® (13 000 ft*) supplies fuel gas to all the
experimental and research laboratories. There are
no systems for mechanical ventilation or incineration.

(ii} Electrical services

fa) Electric supply and distribution:’ The Insti-
tute is supplied electric power by the City’s supply
systems at three different points through 750 kVA
transformers. Apart from normal 11 kV feeders, the
hospital is fed from a diesel feeder capable of taking
full load of the Institute. The substations, along with
the diesel feeder, are part of a ring-mains system, and
continuity of supply is doubly ensured.

(b) Standby generation of electricity: Two 125
kVA generating sets (Fig. 5), located beyond research
block A, generate medium voltage. This standby gen-
eration feeds the main operating theatres, labour
room, autopsy room, blood-bank and vital points in
research blocks A and B.

{cj Cable:  All the main cables are of p.v.c. insulated
aluminium, terminating in ducts situated in different
hlocks of the hospital and research blocks at level 1.
There are rising busbars from level 1 to the top, from
where they are distributed to various units.

fiii) Airconditioning and  refrigeration
services

The main operating theatres at levels 4 and 5, labour
rooms, emergency operating theatres and intensive
care units are centrally airconditioned. The central
airconditioning plant (Figs. 6 and 7), erected in two
phases, has five reciprocating type compressor units
with installed capacity of 560 tons. The plant works
on a chilled-water system and has automatic un-
loading arrangements, remote control of airhandling
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Fig. 7 Central airconditioning plant including
ancillary pumping sats

units and remote temperature sensing of various
airconditioned areas. It also has automatic humidity
controls. Humidification is done by fresh water to
avoid water-borne - infection of growth of fungae etc.

All the above areas are airconditioned on a 100%
fresh-air basis, and the air is not recirculated.

Heating' of all the above areas is done through
either reverse cycling or electric heating, although the
latter is preferred in order to save maintenance of
plant and equipment.

Apart from the above, there are over 200 standard
windowtype units of different makes. The blood
bank and e.n.t. have their own small central aircondi-
tioning plants with two units of 7+5 tons each. The
refrigeration services include maintenance of about
200 refrigerators of different makes, about 85 deep-
freezers ranging from -20° to -70°C, nine cold rooms,
two hot rooms, and a number of cold centrifuges and
incubators.

The repair workshop has a well-equipped refrigera-
tion—repair section to maintain the services in
working order. Burnt sealed units are also repaired,
and rewound in this section.

fiv) Laundry plant and linen bank

{a) Laundry plant: The mechaniséd laundry plant is
located at a distance of about half a mile from the
hospital. 3000 items are processed every day and the
transportation is by truck. The entire installation is
the left over from the Defence Services during the
2nd World War. Since the laundry arrangements were
not satisfactory, a working group emphasised the
need for urgent renovation and replacements, as
‘linen” is the first environment of the patient.

The entire laundry layout has been changed to
prevent infection, and additional bay covering an area
of S11m? (5500 ftzg has been added to an existing
plinth area of 1000m* (10840 ft*). The whole layout
has been planned to be capable of incorporating
automation wherever possible. In the first phase,
equipment consisting of boiler with softening plant,
washing machine, hydroextractors, linen/blanket
disinfecting unit, pressing machines, dry-cleaning
anit, sluicing machine, drying tumblers and air-

Fig. 8 Saction of mechanised laundry plant

compressor were replaced in 1975, In the second
phase, additional equipment, such as hydroextractors
of 50kg (110 lb) capacity, drying tumblers of the
same capacity, sluicing machine are proposed and
pressing machines are to be replaced. The steam and
electric lines are being augmented accordingly.
Fig. 8 shows a drying tumbler.

(b} Linen bank: The linen bank is independent of
the laundry plant and is located in the hospital. It
is controlled by a technologist (textiles). His respon-
sibilities are distribution of washed linen and collec-
tion of the same from plant. The dirty linen from
various wards is also collected by the bank staff. The

Moachanical shop of central workshops
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bank ensures proper storing, inventory and con-
demnation of the linen. The technologist being a
textile engineer, offers help in the quality control
of the linen purchased.

fv] Transportation and lift services

The Institute has 20 lifts installed in its ‘various
blocks, They are of various make and design. The
horizontal transportation of goods, materials, food
etc. is done through hand-driven trolleys via ramps.

fvi) Engineering workshop

The workshop is meant primarily for biomedical
equipment, but is also equipped with certain other
ancillary facilities. It covers an area of 1400m*
(15000 ft*) with painting, airconditioning, instru-
mentation, rewinding, electronics, mechanical (Fig.9),
black-smith, canning, tin-plating and carpentry shops
already in existence. The automobile, electroplating
and glass-blowing shops are being added. )

" The workshop has been approved as a regional
one and assigned the following responsibilities:

(i} repair and maintenance of hospital equip-
ment.

(i1} research, development and innovation for
new hospital equipment

(iii) organising the maintenance and repair of all
sophisticated equipment, e.p. X-ray, and
controlling service contracts.

(iv) manufacture of articles of common use for
the institute, mainly to utilise the spare
capacity of men and plant.

All the equipment in the hospital and laboratories
have been classified into following three types:

Type-1: the failure of which affects the entire
hospital

Type-lI:  items of daily use such as suction
machines, catherisation equipment etc.

Type-Ill:  Sophisticated and ultra-sophisticated
equipment, e.g. X4ay, computers, cobalt-
therapy equipment etc.

The workshop is a very important facet of the
hospital engineering department, and maintains/
repairs 70% of the hospital’s equipment. A number of
innovations and new developments have been under-
taken with the help of the medical faculty. We also
supply hospital equipment such as a blue-light unit,
a neonatal resuscitation trolley, a baby warmer, a
premature baby incubator, an oxygen head box, a
temperature shietd, and infantometer—all developed
in the workshop—to various other hospitals in the
country. We also receive equipment from other
hospitals for repair and send our repair teams to
their hospitals.

fvii} Civil-engineering services

The annual repairs, white-washing, painting etc. for
buildings, houses, hospitals, hostels, roads etc. are the

responsibility of this wing. The work is done de-
partmentally. All the minor work of additions and
alterations are also undertaken by this unit. A master
maintenance plan is drafted annually to undertake
the works. :

(viii} Horticultural seivices

A technologist (horticulture) with a team of 100
gardeners is responsible for a nursery 18+2 ha of
lawns in the institute and residential campus, growing
vegetables in 0*9 ha for the animal house and deve-
lopment of new lawns. Indoor potted plants have
been placed in the hospital wards and corridors.

(ix) Engineering stores

Sound inventory control is the back-bone of mainte-
nance and operation, particularly when the services
are handled departmentally, otherwise labour losses
are of a very high order. Up to 2500-3000 items
are processed and stored every year. Stores manage-
ment is a difficult task, but a good deal of success
has been achieved owing to the intensive work done.

(x) Capital works

All new work plans are handled departmentally.
Recently, a doctors hostel, a nurses hostel, a boiler
house, staff houses, and laundry plant have been
completed. The necessary tools and plants have been
maintained. There is a net saving of 15-20% against
the employment of a contracting agency.

(xi) Estate management

All PGI estate is controlled by the estate manage-
ment section, which is responsible for handling
eviction cases, allotment of houses, garages and shops,
managing parking lots, both internal and external
telephones, assessment of rents and issue of rent-
receipt certificates, wverification of electricity and
water bills and controlling and managing all estate
property.

(xii) Training

Hospital engineers are likely to share their training/
teaching assignments in the postgraduate course in
Hospital Administration wherever topics on main-
tenance, planning have to be studied. A post-diploma
and postgraduate course in the field of hospital
engineering and planning is being contemplated to
train engineers, architects and middle managers.

(xiii) Other administrative duties

Hospital engineers are permitted effective participa-
tion in the operation of hospital and other policy-
making bodies. These duties include: giving technical
advice to the medical superintendent in the purchase
of hospital equipment, preparation of notes and
follow-up action on behalf of the director of the
building committee; and working as members of the
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house-allotment committee, telephone committee,
hospital council, operating-theatre management
committee, infection control committee and the
institute-functions/sports committee. In addition,
all administrative work regarding recruitment of all
members of the staff in the technical wing.

{xiv) Operating manuals for technical services

For the guidance of operating staff, the following
manuals have been printed: also, the accounting
procedure of the ministry of works has been com-
pletely changed to suit the need of the hospitals.
The manuals published are: (1} Manual of accounts
procedure, (2) Laundry manual, (3) Estate manage-
ment manual, (4) Building-maintenance code - three
parts, (5) Workshop manual, (6) Lift-operation
manual, (7) Central airconditioning plant operation
manual, (8) Central hot water-supply plant operation
manual, (9) C.5.8.D. plant operation manual,
{10) Preventive-maintenance manual, (11) Mechanics
manual, and (12) a hand-book of trade-tests for

These manuals are being distributed on request to
other hospitals in the country.

Conclusion

The experiment of re-organisation of technical
services under the ‘unified control’ of hospital
engineers being conducted at PGI, Chandigarh, is
‘unique’ and probably first of its kind in the Govern-
ment institutions. Hitherto, the system was hierachi-
cal; partly under the Ministry of Works and pa.rtly
under the medical superintendent.

The philosophy of PPM and PMM has yiclded a
better upkeep of hospital equipment, plant and
buildings, The officer-oriented approach has re-
duced bureaucratic delays by 30%. Other hospitals
in the country are appreciating the changes. We hope
and pray that this speciality advances, as, in develop-
ing countrles, there is a greater need to conserve and
optimise resources.

Mr. Mehta is head of the Department of Hospital Engineering
& planning, Postgraduate Institute of Medical Education &

technicians.

Research, Chandigarh, India

Recorder and alarm unit

The E2111 series of equipment pro-
vides an analysis on how costs are
incurred by producing a record of
electricity consumption. It has been
designed for those consumers whose
electricity demand is too small to
justify the costs of more complex

equipment such as multistage load-
shedding units. Optional alarm points
are available which may be used to
energise warning devices or auto-
matically switch off selected loads if
target maximum demand levels are
exceeded.

Gulton Europe Ltd.,
8N2 4JU, England

Brighton

Emergency lighting

A new range of emergency lighting
units in both self-contained version
and slave units suitable for centralised
supplies is available, based on the
Trimline range. Circular units are
available with either prismatic or opal

diffuser and rectangular units with an
opal diffuser or exit lettering. The
cetls in the self-contained units are
nickel cadmium, giving a duration of
3h.

Marlin-Merchant  Adventurers Ltd.,
Feltharn, Middx. TW13 6DR, England

Coalescing filter

This filter is designed to clean effluent
water and remove oil traces and other
insoluble organic compounds from
water. It filters and coalesces oil drop-
lets which can then be removed from
the system by periodically draining the
filter unit. Mt is intended to deal with
final clean-up of trace contamination
and is said to be capable of reducing
the final oil concentration to levels of
1 part in 10%. Effective filtration is
also achieved in the presence of
emulsifying and stabilising agents.
Balston  Ltd., Springfield  Mill,
Maidstone, Kent, England

Anaesthetic-equipment washing
machine

This machine is designed to wash and
rinse equipment automatically and in
under eight minutes for the wash/rinse
cycle. The anaesthetic equipment to
be cteaned is placed on a stainless-steel
manifold which incorporates a series
of jet tubes and spigots on which
selected items requiring internal jetting
are placed. Face masks and similar

Product
news

items go in a stainless-steel wire basket
located within the carriage. In opera-
tion, the detergent solution is re-
circulated at 60-75°C during each
washing cycle by a centrifugal pump

from the wash tank into the frame
manifold, providing jetting onto all
the internal surfaces. Simultaneously,
detergent solution is. delivered from
revolving stainless-steel jet arms sit-
uated above and below the frame
manifold.

Dawson MMP Ltd. Abbey Works,
York Road, Waltham Cross, Herts.,
England
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Hospitals
runsmoothly...

withsome quiet

helpfromHoma

Homa castors are all about f mj
hospitals- whatever your
need we have a castor

to suit.

Send for literature now.
HOMA CASTORS LIMITED.
Homa Works. Cosby.
Leicester. LES 55P England.
Telephone: 0537-29 215t.
Telex: 34501

F-----------
Send {or erature to Homa Castors Ltd.
l Homa Works, Cosby, Leicester LEQ 55P. England. I

l Name._ . .cooe o .. . . I

I Address .. ...
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Fire Detec_tion
installation

CP1019:1972 page 21 *
2.1 Control & Indicating Equipment
211.1General Any controland

indicating equipmement shoutd
comply with the requirements of
BS3116 Parta” %k

PATENT APPLIED FOR /

RIRETWIN,

the only automatic
fire detection
and alarm
system that
truly
operates
ontwo
wires
per
zone
only

Designed to meet the requirements of
BS 3116 Part4
Upto 15 bells per zone

Practically unlimited manual contacts, smoke”
& heat detectors,in any installation sequence

<:‘,1 And 25} to 457, savingin installation costs );L

T LW IS AT £,

Electronic Alarms Ltd.

m 4 Staines Central Trading Estate,
= S Staines, Middx. TW18 4UR.
7 \4@ STAINES 56527/8/9
’,4;% A 18/
Dcaignbmnnu!tcturof'SPEEleAﬁN "escape lighting & fire datection systams

Member of The British Electrical Allied Manufacturers Association
* obtainable from BSI,2 Park 5t London W1A 2BS
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Examination light

The light, known as the model 415,
provides an output of shadow reduced,
cool, colour-corrected light and is
intended to fill the gap between a full
theatre light unit and the often in-
adequate adjustable lamp.The reflec-
tors produce B85-90% specular re-
flection and fall off from this value is
claimed to be less than 2% during the
useful life of the unit. The lamps are

150W spotlights enclosed in heat
absorbing, colour corrected, glass
cylinders. The model 415 can be
ceiling or wall mounted. The standard
length ceiling mounting pillar is 45¢cm
and a 73cm version is available as an

option,

Medisco Equipment Ltd., 52-54
Peascod  Street, Windsor, Berks..
England

Trunking

This trunking carries cables, wiring,
and small-bore pipes in three separate
but adjacent ducts. Known as Walsall
type T4, the trunking is designed to be

mounted on interior walls and s
333mm high and 76mm deep. It is
available in lengths up to 3m. QOutlets
for services installed in the trunking
are mounted on modular cover plates
178mm wide, retained by
chrome-headed screws. Blank covers
534mm wide are fitted to runs of
trunking where no outlets are re-
quired, The trunking and its covers,
and associated corner sections, tees
and other accessories, have a stove
enamelled grey finish.

Walsall Conduits Ltd., Dial Lane,
West  Bromwich, W. Midlands
B70 OEB, England

Pipe coupling

Two different pipe sizes may be con-
nected on the same run using the
number 160 Gruvagrip coupling. De-
signed for use with grooved end pipe,
it replaces a reducer fitting and two
couplings and uses a one-piece gasket
with rubber positioning rib which

*‘K_—/
assures proper positioning of the gas-
ket over the pipe ends and tends to
keep the pipe from telescoping.
Aeroquip Corp., Jackson, Mich 49203,
Usa
Antistatic shoes
An antistatic shoe for use in hospitals
has been designed by Dunlop Foot-

wear Ltd. The shoe, available in both
men‘’s and women’s styles, has a

non-marking white p.wv.c. sole, Both '
shoes have white canvas uppers with a_

white p.v.c. ‘apron’ and injection-
moulded white p.v.c. soles. The soles
have an electrical resistance within the
limits 50 £ to 50 MS2, this is achieved
by the addition of an ionic material to
the p.v.c.

Dunlop Footwear Ltd., Walton,
Liverpool L9 1DH, England

Variable height

The concept of the Kingstyle bed is
based on a standard specification that
can be supplemented by optional

additional or alternative features.
Standard features include foot-opera-
ted hydraulic variable height from
391 to 686 mm. Optional extras
for the bed include the provision of
instant head down and reverse tilt,
and a full width slide-away bedstrip-
per. Alternative features include the

Unicon King's Fund integral backrest
head end and panelled foot end.

Ellison Hospital Equipment Ltd.,
Code 'K° Wellhead Lane, Perry
Barr, Birmingham B42 2TD, England

Telewriter

Cygnet is a person-to-person commun-
ication system that will transmit
handwritten messages, diagrams and
signatures for verification. Messages
can be transmitted over direct private
wires, through private or public tele-
phone circuits or through appropriate
radio links., Whatever the route, mess-
ages are received as fast as the opera-
tors can write. Three basic units are
available, a transmitter, a receiver and
a transceiver, enabling both one-to-one
and multi-unit systems to be built up.

The message is written either on
roll-fed plain paper or on sprocket-fed
printed forms, using a ball-point pen
for both transmitting and receiving
messages.

Feedback Instruments Litd., Park
Road, Crowborough, Sussex TN6
2QR, England

. =
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Communication links generated
by a patient in the Health Service

by Prof. K.B. Haley

The first approach a patient makes to the

Health Service is usually through his family Patients
.. R Reference medical

practitioner and some methods of modelling record

this involvement are described. The basic

concept is a diagram which shows the links

that exist between the various communica-

tions activities and is due to J.B. Peacock, »

One study is used to iltustrate some of the " M

needs of a communications system. The .use LTM

of this approach in the article is post hoc, experience

but it does provide a linking between the (wide)
activities and illustrates its value.

Notes on
examination

——

Request

adcitional Treat or

information advise

service patient
f—‘_Aﬁ

T Refer the patient
elephone to o specialist

]
g
Lo
n
i%
L¥]
oJ
25
ES
Ec

- E
25

8k

ig- G.P. consultation
Receptiocnist Fia. 2

- Primary medical care

Family practitioner In the United Kingdom, there are about 22 000
family practitioners, each of whom acts indepen-
dently and is individually able to control his ac-
tivities. Although there is no one body directly
responsible for organisation, the Royal College of
Appointment General Practitioners conducts investigations and
Clinical advises doctor_s on tl_leir resea}rgh. This paper will
Routine ambulance . secretary draw on studies carried out jointly by the Royal

4 College and the operational-research team of the

department of engineering production.

The form of contact is frequently of the form
shown in Fig. 1, which, exduding accidents, leads
to a visit to the family practitioner. The patient will
Pathological laboratory be examined and interviewed and some action taken.

l This action might be in the form of direct advice

l:?efer to hospital F.P followup
b

Patient consulttation

or treatment of referral to some other agency.
wara Schematically, this consultation is shown in Fig. 2,
where the examination and interview, combined with
Prescription records, notes, existing data and the doctor’s own

L long-term memory and experience, leads him to make

Prof. Haley is with the Department of Engineering Produc-
tion, University of Birmingham, PO Box 363, Birmingham
Fig. 1 Patient contact _ B15 2TT, England.
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a decision which is of three basic kinds, i.e.
treatment, refer or more information. Fig. 3 defines
the symbols used. Around this framework of activity,
it is possible to identify many problems of organisa-
tion and management as well as examples of technical
or clinical need. These questions have been posed by
general practitioners and some have been tackled.
The types of exercise undertaken involve:

fa} the method a patient seeks an appointment
and the nature of the appointments system

{b) method of arrival at the surgery

{c¢) consultation information on the use and
significance of stated symptoms, elicited
(asked for) symptoms and medical tests

fd} recording methods

fe) retrieval methods

{f)  referral habits and evaluation

(g}  diagnostic services

fh) use of ancillary staff (nurses).

Various aspects of diagnosis and treatment are often
considered and particular approaches evaluated. For
example, some studies have indicated a possible
influence of morbidity of housing, weather, home
environment, electromagnetic and electrostatic
forces, drinking water etc.

STORAGE DEVICES

O J U

Memory Reterences visual display
Files Notes

TRANSMISSION MED1A

Electronic Paper
> L
Directional

Speech
OTHER
Decision
points.
Persons

Fip. 3 Definition of symbols used
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LTM
procedural Flles
and
record

books
Notes and
messuges Directory
data

Doctor-s Home visitors Receptvonsst
Nurse Midwives

Fig. 4

Use of the model

Each of the areas listed separately in Fig. 1 can be
modelled in the same way but the next few Figures
give examples of the method. In contacting a family
practitioner clinic by telephone, a patient directs the
telephonist to consult various services before trans-
ferring the call to the necessary individual adviser.
This one-way flow, shown in Fig. 4, is repeated when
the receptionist receives a direct or telephone
contact, Fig. 5. Both these activities should be
combined to give a more complex chain when other
contracts -are included. The effect of this is shown
in Fig. 2, the effect of the decision ‘refer to specia-
list’. The result of this action is shown in Fig. 6.
This complex case shows the involvement of many
more people, records and systems. An emergency
admission would eliminate some letters and pre-
liminary appointments and substitute a direct link
to the consultant via a telephone call to the casualty
officer.

Hospital referral

During the last quarter of 1970, a study was mounted
in an East Midlands city to determine the standard of
service received for outpatient, emergency admission
and specialist domiciliary consultations. As reported
by Fraser, Patterson and Peacock, the study involved
the completion of questionnaires by 18 doctors who

Da . s e e e
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Tepidstat.. a new
approachto
temperature
control for
warm water
supplies

@®TEPIDSTAT is an economical way of
providing thermostatically mixed warm water
to ten or more outlets

®TEPIDSTAT maintains temperature control
from full flow to low flow at the outlets and
during periods of no demand

®TEPIDSTAT has a concealed temperature
adjustment and the temperature can only be
allered by someone in authority

@TEPIDSTAT requires very little maintenance
and is easily installed

THE

Horne

ENGINEERING CO. LTD.

PO Box 7 Rankine Street  Johnsione
Rentrewshire  PAS 8BD .
Telephone Johnstone 21455  Telex 77542
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Table 1 Waiting Time: Outpatient referrals

R Days 0-3 4.7 8-14 1528 2942 43.56 57-84 B5-112  113-140 Over TOTAL
o 20 wks

u

t NHS 10 18 a4 71 134 62 60 a4 2 445
:1 Private 9 27 28 37 15 4 3 2 2 127
Yol 19 45 72 108 149 66 63 46 2 2 572
P

r

i

o NHS 31 19 24 20 1 1 96
i' Private 8 8 6 4 26
14 . '

y Totl 39 27 30 24 1 1 122

made about 33 000 patient contacts during the
period. About 3-25% , or 1068 patients, were re-
ferred to hospital and information was obtained on

Table 2 Waiting time for preliminary reports

Days 0-3 4-7 Over 7 Never  Toral various waiting times. Full details are recorded by
. Fraser et al.; but, for illustration only, the data on

Roume% 137-6 3 11?-9 1 106 -17 5%3659 °72 outpatients and delays to reports are considered here,
Priority 37 10 1 64 122

% 30-3° 8.2 g0 52.5
Table 3 Waiting time for final reports Patient calls

to make an

Days 03 47  B14 Over14 Newer Total appointment
Routine 115 152 94 133 78 572

% 201 26+6 16-4 23-3 13+6
Priority 21 28 16 39 18 122

%17-2 23:0 13-1 32:0 18.7 atient appoint-

files Receptionist ment

book

Table 4 Missing reports

Number of No prelim No full  No‘reports
Patients reports reports  received
received  received

% . T I
. Outpatient 694 63% 14%  5.5% a _l g8
Casualty 103 70% 63% 5-2% § 8 & 59
Obstetrics 65 1% 61% 6% < T g T §
Domiciliary 43 24% 39% % 5 g2 g%
Emergency 163 19% 26% 8% ,é by 2 S
I [4]
5 v 2
1068 568 55% 260 24% 108 10% E E’% 2 c
2 52\ /59
Table 5 Mean waiting time for reports 8* é ‘g é E
[

Prelim report Full report

Days % Received Days % Received

Qutpatient 7 37 15 86
Casualty 5+6 30 12-8 37
Obstetrics 4 79 18:6 39
Domiciliary  Same 76 7 61

Emergency 2:9 81 21:2 74
. Fig.5
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Fig. 6 Referral system

: Fig. 7 shows the referral evaluation using the model.
: LTM In this situation, information was gathered and
o hone analysed concerning outpatients waiting time shown
letter in Table 1. The figures are divided into routine and
priority NHS and private. Tables 2 and 3 are

] concerned with the delays in reporting from the
‘;me"gL referral "I‘°m_“ consultant to the general practitioner of both pre-
rom GE _to consultant liminary reports and final reports sent after the

patient has been discharged to the care of the general
practitioner. Table 4 gives details of missing reports,
and Table 5 the mean waiting times for referrals
in different categories.

The collection of this data and its subsequent
analysis enabied the group of doctors to make
suggestions for ways to improve on delays and also
to correct some misconceptions. .

The papet has tried to give a way of describing the
communications needs of a patient and doctor in the
Health Service. The important of particular methods
are emphasised when their variety is clearly seen and
the model facilitates this.

Referral |etter and form

-——3cnt 1o appointment:

References

PEACOCK, J.B. (1973), The current state of communica-
tions in the health and personal social services, O.R. Soc.

Appointments National Conference.
officer FRASER, R.C., PATTERSON, H.T., and PEACOCK, E.
(1974), Referrals to hospitals in an East Midlands City -

. . a medical Audit. Royal College of General Practitioners,
Fig.7 Referral evaluation 24,304-319
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T'ire T'ighiting
u
and Prevention
[ | [ ] [ ]
Exhibition e os

+PRQJECTION +PRQIECTION +PROJECTION

This year’s event sees greater emphasis being joint annual conferences. This new Conference
placed on fire protection by the introduction of a format is designed to cover all aspects of fire

Fire Protection Conference, organised by the protection and control. The Fire Fighting and

Fire Protection Association.The Fire Protection Prevention Exhibition will be held alongside these
Conference will be run in addition to the already Conferences enabling delegates and visitors to see
highly successful Chief and Assistant Chief Fire and compare the wide range of products, services,
Officers’ Association/Institution of Fire Engineers equipment and materials available to them.

- 0«0 0)0

F-----------------------—---q

Please send me .
complimentary tickets for the Name of Executive
Fire Fighting and Prevention Exhibition,

BRINTEX Status
<<< Company.
Please send to:
Mr. P D. Mirrington, Exhibition Director, Address.
Fire Fighting and Prevention Exhibition,

Brintex Exhibitions Limited,
178-202 Great Portland Street, London WIN 6NH. RE/1
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IEE Medical Electronics Monographs 13-17
D.W. Hitl and B.W. Watson (Eds.) Contents:
Implantable cardiac pacemakers, and the post-opera-

The variety of contributions in this volume illustrates  tive requirements for assessing pacemsker performance,
the broad spectrum of medical disciplines in which A Furness. His-bundle cardiography, A. Furness. Elec-
electronic science has now found application. trical aspecis of orthotics, A, Kral). Assessment and

Problems of the recording from electrodes on the treatment of impaired bladder function by electronic
body surface of the His bundle electrocardiogram and technigues, D. Rowan. $vstermc blood pressure: control

. . . parameters, M.E. Valentinuzzi.

the need to find a reliable method of assessing the per-
formance of implanted cardiac pacemakers are two of 1976, viii + 182 pp., 60 line diagrams, letterpress, 230 x
the topics covered in the volume. A detailed survey of 150 mm, ISBN 0 901223 77 8, ISSN 0305 9596,
the development of electrically powered and controlled  casebound, UK £8.50, overseas (excluding the
orthoses, a study of the use of electronic stimulators for ~ Americas) £3.95
the treatment of patients suffering from urinary inconti-
nence and an article on the control of blood pressure  Inquiries, and orders with remittances, should be sent
complete the book. ) 1o: Publication Sales Department,

This third volume in the IEE Medical Electronics Peter Peregrinus Ltd., Station House, Nightingale Road,
Monographs series, together with those already pub.  Hitchin, Herts. SGS 1RJ, England
lished, will make a valuable contribution to the refer- {(All orders and inquiries for the USA and Canada should
ence material on medical electronics, and will add to the e sent to: International Scholarly Book Services Inc.,
knowledge of medical practitioners, engineers and PO Box 555, Forest Grove, Qregon 97116, USA)
physicists involved in the medical-electronics field.

\ y J

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
installations, specially from fire and shock, in and around buildings generally.

They .are recognised in the statutory Electricity Supply Regulations, 1937, as ful-
filling 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, P.O.BOX 26
Hitchin, Herts. SG5 1SA, England.
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Classified Advertisements

To place an advertisement in this section,

please write or telephone:

Classifiad Advertisement Department, HOSPITAL ENGINEERING

OFFICIAL APPOINTMENTS

SITUATIONS VACANT

COURSES, EQUIPMENT ETC.

Peter Paregrinus Ltd.
Station House, Nightingale Road,
Hitchin, Herts. SG5 1RJ, England

Telephona: Hitchin {s.t.d. 0462) 53331, ext. 283

APPOINTMENTS AND SITUATIONS VACANT

NORTH WEST THAMES
REGIONAL HEALTH
AUTHORITY

PRINCIPAL ASSISTANT
ENGINEER

SALARY SCALE: £5571 - £6831
plus £312 per annum London
Weighting 30th June 1977).

The successful applicant will be
responsible for the management
of a team of mechanical or
electrical engineers engaged on
the planning and development of
new hospital projects in all stages
from design to commissioning.
A broad appreciation of mechani-
cal or electrical engineering ser-
vices is required and knowledge of
developments in hospital engin-
eering services and design is
desirable.

Applicants must be corporate
members of the Institution of
Mechanical and/or Institution of
Electrical Engineers.

For an application form please
Telephone 01-262 8011 Exten-
sion No. 261 or write to the
Regional Personnel Officer, North
West Thames Regional Health
Authority, 40 Eastbourne
Terrace, London W2 30R,
quoting reference number 76.
Closing dated 30th September
1976.

Salop Area Heaith Authority

SECTOR ENGINEER,
SHREWSBURY

(£4371 - £5262 p.a. + £291 p.a.
Supplement to earnings)

Applications are invited for
the post of Sector Engineer based
at Copthorne Hospital,
Shrewsbury. Main responsibilities,
direct to the Area Engineger, will
be for reviewing operationatl ser-
vices and surveying and implem-
enting minor capital schemes.

Applicants must be fully quali-
fied in accordance with the
various N.H.S. requirements: full
details of qualifications, job des-
cription and application form can
be obtained from Area Works
Officer, Salop A.H.A., Copthorne
Hospital South, Shrewsbury (Tei:
0743 52244 Ext, 3273).

Closing date for the return of
applications: 24th  September
1976.

MISCELLANEQUS

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

Tel.: 01—427 1355 and 01-427
3449

NORTHWICK PARK HOSPITAL &
CLINICAL RESEARCH CENTRE

Brent and Harrow Area Health Authority (Harrow District}
Watford Road, Harrow, Middx, HA1 3UJ
Tel: 01-864-4311

ASSISTANT ENGINEER
(ELECTRICAL)

Applications are invited for the above post for suitably qualified
candidates. The duties cover all aspects of maintenance and in
particular the electrical engineering services which includes
H.V./.M.V./L.V. distribution systems, and associated equipment,
Involvement with the maintenance of mechanical services, design
of small works and assisting in control of larger works, and
preparation of drawings will also form part of the duties. The
District offers a very comprehensive range of plant and equip-
ment, and day-release for further studies is encouraged.

Qualifications - O.N,C., M.E.Tech Part | or equivalent.

Salary: £3063-£3507 plus £312 London Weighting allowance
plus supplement £281 2er annum.

Application form and job description available from
Robin M. Stevens, Personnel Department, Ext. 2001,
{Closing date the 17th SEPTEMBER]}

NOTRE DAME DE FATIMA HOSPITAL
TEHRAN

HOSPITAL ENGINEER

To commission and operate, maintain and co-ordinate all engineer-
ing services in a new 160 bed hospital due to open in September

1976.

The successful applicant will have a broad knowledge of M & 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, renew-
able. Fully furnished accommodation and air travel will be provided,
including mid term leave of 6 weeks,

Salary negotiable according to qualifications and experience. Please
apply with full details of previous experience to:

Mrs N. Sutton, 4 Fitzroy Square, London W1P 6JA
Tel: 01-387-0541

BRISTOL HEALTH
DISTRICT (TEACHING)

HOSPITAL ENGINEER

To be responsible to the District
Engineer for the operation and
maintenance of three hospitals,
Area Laundry and a large steam
raising Boiler House.

Applicants should have compteted
an  Electrical or Mechanical
apprenticeship and hold a Higher
National Certificate in Mechanical
or Efectrical Engineering ar other
approved qualification.

Salary scale £3531—£3942 plus
up to 15% bonus and £147 res-

ponsibility allowance, plus
£291-20 p.a. non-enhanceable
supplement.

Application forms and job des-
criptions are available from the
District  Engineer, Bristo! Royal

Infirmary, Bristol BS2 8HW,
Tel. 290666 ext. 264,
Closing date for applications

13th September.

COVENTRY AREA
HEALTH AUTHORITY

ASSISTANT ENGINEER
{Male/female)

Reguired initially at the Area
Works Offices of Coventry Area
Health Authority and later at a
hospital within the Area. The post
provides ideal experience and
training for the young Engineer
seeking advancement and deals
with  general, technical and
administrative duties including
the preparation of specifications
and drawings and contract control
from the Works Office. Planned
movemnent to  hospitals  later
involves the operation of plant
and equipment and its planned
preventative maintenance.

Day release facilities may be given
for further study and applicants
should possess O.N.C. in
Mechanical or Electrical Engineer-
ing or equivalent qualifications;
experience in Plant Engineering
is an advantage.

Salary scale £3063 pa rising by
6 annual increments to £3507 pa.

Application forms available from
and returnable to, quoting ref HE,
Area Personnel Officer, Coventry

Area Health Authority, The
Birches, Tamworth Road,
Keresley, Coventry CV7 BNN.

Telehone Keresley 2332 ext 276.
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cover 3

An Excerpta Medica Abstract Journal

biophysiecs, bioengineering and
medical instrumentation

about 4,000 current abstracts in 10 fully indexed issues a year.

1

General aspects

History; Components; Standards.
Biophysics and bioengineering
Fundamental concepts; Mechanical
systems; Heat and thermodynamics;
Bioacoustics; Biooptics; Gas
physics; Fluid flow systems;
Electrical systems; Nuclear
biophysics.

General instrumentation
Transducers; Amplifiers; Indicators;
Recorders; Generators; Telemetric
devices; Data loggers; Cameras,
Computers

Averagers; Analog; Digital; Hybrid.
Specific measurements
Temperature; Time; Frequency;
Pressure; Flow; Flow resistance;
Volume; Density; Acceleration;
Displacement; Electric
phenomenons; Gas concentratioh;
Hydrogen ion concentration;
Radiation.

All abstracts are classified under the following headings:

6 Specialized instrumentation

Metabolism; Thermoregulation;
Digestive tract; Liver and bile ducts;
Blood; Lymphatic system;
Circulation; Respiration;
Reproductive system; Urinary tract;
Nervous system; Receptors;
Locomotor apparatus; Skin;
Aerospace medicine; Work and
sport; Radiology; Anesthesia;
Monitoring.

Surgical instruments

8 New instruments

Computer applications

Hospital automation; Medical
history; Clinical diagnosis; Electro-
diagnosis; Patient monitoring;
Drug treatment; Radiotherapy;
Medical record documentation;
Literature documentation; Function
tests and techniques.

Annual subscription rate: US$ 106.00/Dfl. 265.00 postage included.
Quotations on back volumes will be provided on request.

The Dutch Guilder price is definitive.

exce rpta medica P.0. Box 211 - Amsterdam - The Netherlands

6278 EM




THACKRAY

P | .
e? -
~-~ .

i

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

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