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The most systematic
attackoncross infection
since sterilizationitself

Nowadays, controlling cross infection
is more than a hygiene problem.

With increasing demands on hospital
resources it also presents a difficult
management problem.

Sterile equipment must get into the
right hands fast, involving as few “hands”
as possible on the way, at the lowest
possible cost.

At Dent & Hellyer we recognise what
the real problems are. Quality equipment
including sterilizers, bed pan washers and
sanitary units are only part of our solution.

The essence of it is our ability to piece
them all together into fully cost-effective
packages for key areas such as CSSD,
TSSU, sluice room, dirty
utility room, scrubup -
area, pharmacy and
laboratory.

For maximum
efficiency you have
to plan for
efficiency. This is
pracisely what

we can do for you, providing a
comprehensive service including
feasibility studies. planning. equipping,
commissioning, staff training and
worldwide-after-sales support. You also
reap the benefits of a Sterile Control
Technology that's based on years of
experience and backed up by a
comprehensive research and development
programme,

For example, we have now developed
an improved low temperature steam and
formaldehyde process for sterilizing heat
sensitive loads. We can equip your sterile

PITIIT NI TIPS

supply units with a unique combination of
both sterilizers and automatic surgical
instrument washers. Very soon we’ll be able
to supply a new range of table top sterilizers.

Dent & Hellyer's concept of sterile control
is of vital importance to everyone concerned
with world health care.

If you'd like to know how we can assist
you. please send us the coupon or contact
us about your project (if you're in London
you're welcome 1o visit our permanent
display at the British Hospital Equipment
Display Centre, 22 Newman Street, W.1).

Please give me details of your work in
sterile control. I'm interested in:
hospital and laboratory |
stertlizers and
- autoclaves ] |
surgical instrument |
washiers [] bed pan I
and urine bottle
washers and disinfectors [ |
pre-plumbed sanitary units/ |
sanitary fittings [] a free
appraisal of my existing facilities @ I
(Tick as applicable) |

| Position

I Authority/Hospital / Company

| Address

Dent & Hellyer Limited, Walworth Road, .
Andover, Hampshire, SP10 5AA

Tel. Andover (0264) 62111

Telex 47430 Cables:Dents Andover.

LA member of the interMed Group.

+

-t Hellyer

Dent & Hellyer Limited, Walwarth Road,
Andover, Hampshire, SP10 5AA
Telephone: Andover (0264} 62111
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reproduced in full below.

Institute News

The Institute submitted evidence to the Royal Commission in April. It is

The Royal Commission on the NHS

The Institute’s Evidence

The objects for which the Institute of
Hospital Engineering was established
are outlined in the Memorandum of
Association attached hereto. But for
immediate consideration the first two
objects are:

a. To promote the science of Hospital
Engineering involving the design, con-
struction, employment and mainten-
ance of plant, equipment, machinery
and apparatus used in the engineering
and associated services of hospitals,
clinics and laboratories, and the-main-
tenance of vehicles.

b. To promote advance and assist in
the education of students in the pro-
fession of Hospital Engineering and
technology in all its branches by every
expedient means and, in particular,
by conducting appropriate examin-
ations to test the suitability of can-
didates for admission to membership
of the Institute.

The Institute does not engage itself
in political activities, neither does it
provide to its membership those ser-
vices usual within the orbit of a Trade
Union or such other body taking part
in negotiations for salaries etc.

Membership of the Institute is not
confined to those engineers who are
employed in the Health Service,
Indeed quite a proportion of the
membership is drawn from consulting
engineers and those who follow their
profession in companies manufactur-
ing and providing hospital equipment.
In addition many companies produc-
ing goods and materials used within
the Health Service have affiliate mem-
bership.

Because of this such observations
as are made will be confined to those
aspects of the Health Service work-
ings and organisation which it is con-
sidered should be investigated and
possibly modified in order to provide
the best back-up to the human
endeavour made for the benefit of
patients by
(i) the provision ¢of the most efficient
engincering installations and systems,
and
(ii) the type of training and career
structure which could, as far as poss-
ible, ensure .that there are enough

engineers and other associated pro-
fessions and trades within the service
to design, operate and maintain those
installations and systems previously
mentioned,

Engineering installations

In February 1962 the then Minister of
Health, Mr. Enoch Powell, speaking
at the dinner of the Institution of
Engineers, said:

“Physically speaking the modern
hospital should not be imagined as a
solid box into which the necessary
services and facilities can be filled or
fitted. It is much nearer the truth to
think of it as being essentially a cen-
tral core of ducts and channels carry-
ing the engineering services. To this
central core are attached all the wards
and departments which depend on
those services for their life; with an
outer case round everything. Perhaps
I am exaggerating a little, but not
much. Certainly T am exaggerating in

‘the direction toward which we ought

to lean in our hospital thinking and
planning today.

For too long we have thought of
our hospitais almost like ancient
monuments, imposing in their solidity,
durable and inflexible in their plan.
As medical knowledge and methods
have been transformed and as medi-
cal needs have changed, we have had
to try to squeeze the new services,
appliances and departments into a
rigid and resistant framework. The
old hospital was built to last. The new
hospital must be built to change. That
means it must be so designed as to
give the utmost freedom to regroup
and modify the layout around the
central nervous system of the engin-
eering services.

These services are thus the key to
the physical planning of the hospitals
of the future. But they are the key to
more than that. I said that in the past
we tended to think of hospitals as
boxes into which patients were put,
along with the due proportion of doc-
tors and nurses. This idea we must
discard, Instead, we have to think of
the hospital as a great piece of equip-
ment placed at the disposal of highly

trained staff, to do specific jobs within
the-service of patients.”
Thefe is no need to add to this

statement  which  so  succinctly
describes the engineering involvement
in a hospital, except to say that in
the 15 years since it was made there
has been an enormous increase in the
extent and sophistication of instaila-
tions and equipment in hospitals.
Unfortunately during this same period
there has been little or no impact
upon the renewal of engineering
installations which have reached the
end of their useful life in an already
aging stock of hospital buildings.

These installations attract to them-
selves a massive running cost through
the use of energy in the form of coal,
oil, gas or electricity and also recur-
ring maintenance costs. The inahility
of the Health Service to provide
sufficient funds to enable engineering
installations to be operated at a level
of high efficiency, or to be modified
to take account of technical advance-
ment, means that we are spending an
increasing sum to meet the rising cost
of energy and maintenance; the inci- -
dence of breakdown is greater as
installations become older.

Preliminary investigations under-
taken not only in the engineering
division of the Department of Health,
but also at Regions and Areas, show
that the return on investment, if there
were a more rational approach to the
replacement of engineering installa-
tions, would in itself generate more
funds to improve patient care.

The Institute would therefore
recommend that a more critical
assessment of the engineering state
should be made in the terms of the
Estmancode! philosoephy in order that
(i) the capital investment can be pre-
served at the most economic state of
efficiency, and
(ii) the revenue expenditure related to
operation and maintenance brought
down to an efficient minimum in order
that a maximum of monies can be
allocated for direct use to the patient.

Engineers

Although engineering makes a vital
contribution to patient care the
number of cngineers of all types and
grades employed is comparatively few
when measured against the complete

1Estmancode is the name given to a set of
puidance notes developed by DHSS/NHS
working parties to set down the principles
and practices of good estate management for
the NHS.
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Health Service labour force. Each
engineer needs to be as efficient as
possible, well trained and receiving
that degree of job satisfaction which
will enable him to work within the
demanding conditions that a 24-hour
day, seven days a week, working
environment demands. Although not
labour intensive, the engineering func-
tion in hospitals is recessarily high
compared with other health care sup-
port activities. When related to the
total ‘Estate Management’ function it
generates a significant proportion of
the total expenditure on health ser-
vices.

Very broadly the engineering effort
can be divided into two distinct
categories:

a. design and build;
b. operation and maintenance.

The maximum design effort is at
Region, the maximum operation and
maintenance, at District, with an
intermingling of these two operations
at Area.

Because of the wide implications
and effect of engineering and estate
management on all aspects of health
¢arc and the consequent expenditure
that it generates, it is essential to pro-
vide authoritative estate management
input at the higher level of manage-
ment decisions in each tier of the total
organisation. At present this applies
only at Region and more recently at
the DHSS, but it does not apply at
Area and District where the greatest
proportion of the total NHS budget
is spent and where the health services
are more directly discharged.

Prior to the re-organisation there
seemed to be a sharp division between
the activities of Regions and Hospital
Management Committees which in
engineering function terms meant
between design and build on the one
hand and operation and maintenance
on the other. This was a functional
division which was not intended to
create an atmosphere where there
were two separate types of engineers,
each with their own career prospects
and attainments with no cross-over
points, but in fact the situaticn of
separation pertained. In many people’s
view this was encouraged because of
the way in_ which the Whitley
machinery was organised in respect of
negotiations for the conditions
governing the engagement and

employment of the engineers working
at both Regional and Management
Committee level. There were, in fact,
two quite separate committees and the
impression was that they were in com-

plete isolation with no regard to the
fact that the two groups of engineers
they were discussing were following
their profession within the same
overall organisation. It was hoped that
the re-organisation would overcome
this anomalous situation and create a
career structure working through all
parts of the organisation, from the
Department of Health, to Region, to
Area, to District, to Hospital so that
there could be set up training and
career opportunities which would
attract the best and most suitable
people to the Service, Unfortunately
this hope has not been realised.
Indeed the original situation still
pertains and consequently there is a
very large barrier to the realisation
of this total career structure which
the Institute feels is so necessary if
the best of engineering and engincers
is to be available.

The Institute therefore recommends
very strongly that an immediate effort
should be made to rationalise the
regulations covering the conditions of
engagement and service of all engin-
eers employed in the Health Service,
with particular reference to training,

qualifications and related responsi-
bilities.
Although this statement relates

primarily to professional engineers,
technician engineers and technicians
it applies equally to other professions
and artisan staff associated with estate
management.

Associated hospital
engineering endeavour

In the introduction mention was made
of the membership within the Insti-
tution of consultants and manufac-
turers and suppliers who are engaged
in the field of export, using the
Health Service as a base load for their
operations. This is an activity which
must not, and cannot, be ignored,
particularly as the Department of
Health is encouraging the sale of
Health Service expertise to foreign
countries. It has been extremely
encouraging to note the real interest
shown in, for instance, building
systems developed — these included
Best Buy, Harness and Nucleus. The
potential for the sale of this com-
modity is almost limitless but its

development is wholly dependent upon
an on-going programme of capital
building in the UK. The case here is
based on the same philosophy which
is stated in relation to our fields of
endeavour,
industry

namely that a
is wholly

export
thriving export

dependent upon a well established and
viable home industry.

The Institute therefore recommends
that the effect of the engineering
effort in the UK Health Service as
related to the export of goods and
expertise should be more fully realised
and more account taken of it.

Summary

The Institute of Hospital Enginecering
therefore makes the following rec-
ommendations:

(i) that there should be a carefully
considered capital investment pro-
gramme for the replacement of engin-
eering installations, thereby minimis-
ing maintenance and operation costs,
coupled with greater recognition of
the need 1o effectively maintain and
effectively operate the physical assets
of the Service;

(i) that there should -be a complete
career structure for all engineers in
the Health Service, giving particular
attention to training, qualifications
and related responsibilities;

(iii) that the effect of the engineering
effort in the UK Health Service in
relation to the export of goods and
expertise should be more fully realised
and more account taken of it

Howorth Air Engineering

win Design Award

A fitting end to the Presidential term
of Mr. F. H. Howorth, who handed
over the reins of the Presidency of
the Institute to Mr. Richard Harrison
at Pitlochry on April 29, will take
place in a few weeks.

The Duke of Edinburgh will be
presenting Mr. Howorth's company,
Howorth Air Engineering Limited,
with one of the coveted Design
Council Awards for 1977,

The Award has been made by the
Design Council for the Charnley-
Howorth  Sterile  Operating  Unit,
designed by Mr. Howorth in asso-
ciation with Sir John Charnley CBE,
Professor of Orthopaedic Surgery, and
Director of Research at Wrightington
Hospital, Wigan.

The Award has been given for the
latest model of the Charnley-Howorth
Operating Unit, an air handling device
which provides a substantial down-
ward and outward flow pattern of
contamination-free air over members
of the surgical team and the patient.
The system was described in an article
by Mr. Howorth, in Hospital
Engineering for November 1976.
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The Design Council judges con-
sidered the Unit to be a ‘good piece
of British innovation simply executed’.
They also said that ‘this operating
theatre demonstrates outstanding suc-
cessful collaboration between doctors
and engineers’. Units of this type are
already installed in hospitals in 21
different countries, and another 39
are already earmarked for export,
since they were demonstrated recently
at the Royal Festival Hall at the 6th
Combined Orthopaedic Meeting of
the English Speaking World.

North Western Branch

The Annual General Meeting of the
above branch was held on Thursday,
March 24 1977 at the Bolton Medical
Institute. The Committee for 1977/78
was elected as {ollows:
Chairman W, J. Smith
Vice-Chairman R. Richards
Hon. Secretary/Treas. D, H, Mellows
Assistant Secretary J. E. Burton
Committee Members D. Cunliffe
T. Hardacre
A, Juliff
A. Millington
A. W, Schaffel
J. Sunderland

The Chairman's Annual Report
contained a summary of the year's
events, including the highly successful
Annual Dinner Dance, which this
year had been held at the Worsley
Court House. The report also
expressed the hope that Branch
Meetings would continue to be joint
events, open to members of The
Institute of Plant Engineers and the
CIBS.

The business meeting was followed
by an illustrated talk on Gas Distri-
bution Networks, given by Mr.
Maynard, assisted by Mr. Partington,
both of North West Gas, The talk and
the associated slides proved to be of
great interest to members and
described the methods of, and prob-
lems associated with distribution of
natural gas, compared with town gas.

The meeting ended with a lengthy
and lively exchange of views and
opinions.

East Anglian AGM

The Annual General Meeting was
held at Addenbrooke’s Hospital, Cam-
bridge, on Saturday, March 5 1977.
Mr. J. A. Parker, Chairman of th=
Branch, presided.

Giving his annual report, Mr.
Parker stated that 1976 had not been
a very good year for the Institute.

Members were still suffering from
lack of morale following re-organisa-
tion of the Health Service. The move-
ment of staff throughout the service
had slowed down and the Branches
were now becoming re-established and
undergoing an increase in the active
membership. Mr. Parker felt that
members should do everything poss-
ible to encourage Engineers and par-
ticularly the younger staff, to apply
for membership of the Institute.

The highlight of the year for the
Branch had been the 1976 Annual
Conference which had been held in
Norwich and Mr. Parker thanked all
members of the Branch for the sup-
port which had made the conference
one of the most successful ever held.

He went on to thank the Secretary
for his services and also Mr. Black-
burn and Mr. Turnbull for the work
they performed in co-ordinating the
secretarial duties for much of the
year. Mr. Parker then handed over

Chairman R. C. Kidsley

Vice-Chairman F. D. Blackburn

Hon. Secretary M. Brooke
and Treasurer

Committee Members

May 21 1977

July 2 1977
September 24 1977
November 5 1977
January 7 1978
March 4 1978

Factory Visit

Factory Visit

Letter to the Editor

Dear Sir,

May I say how much 1 enjoyed Mr.
Fletcher’'s article ‘Boiler and Feed
Water Treatment’ in the April 1977
issue of Hospital Enginecring.

Under the general heading of Fire
Side Corrosion, the subject of water
dewpoint corrosion in LTHW boilers
is raised. As Mr. Fletcher clearly
points out, it is essential to raise the
return water temperature above 48°C
as quickly as possible.

However, whilst internal boiler
arrangements can play a big part, it
is also imperative in most cases that
means of recirculating water through
the boiler are provided — particularly
on cold starts.

My own company are very involved

Five-Branch Meeting
Subject to be arranged

Subject to be arranged
Annual General Meeting

the Chair to Mr. R. G. Kidsley.

Mr. Kidsley thanked Mr. Parker
for his services to the Branch and, in
particular, the work he had personally
put into the 1976 Annual Conference.
Mr. Kidsley also thanked Mr. Black-
burn, Mr. Turnbull and Mr. Brooke
for their services as Branch Sec-
retaries.

Following the request for nomi-
nations for Branch Officers, it was not
necessary to hold a ballot. The Branch
Officers for 1977 will be as below.

Mr. R. G. Freestone is to continue
as Area Member of Council,

1977 Five-Branch Meeting
The Secretary advised the Committee
that the Meeting will take place at the
Middlesex Hospital on Saturday, May
21 1977. Further details will be ¢ircu-
lated as soon as these are received
from the organisers.

The programme of Meetings for
1977 was agreed as below:

District Works Officer,

Bury St. Edmunds Health District
District Works Officer,

Norwich Health District

District Works Officer,

Gt. Yarmouth and Waveney Health
District

R. G. Freestone
C. P. Le Breton

J. A. Parker
G. G. S. Turnbull

Middlesex Hospital, London
Great Yarmouth

Bury St. Edmunds

Norwich

Cambridge

Bury St. Edmunds

with minimising the effects of water
dewpoint fire-side corrosion attack by
the use of our Sarco 58 three-port
control. Tt is widely used for this
purpose throughout the UK on such
projects as schools, offices etc, where
intermittent operation is practised.
Indeed, we have produced a tech-
nical bookiet on the subject entitled
‘Fire-Side Corrosion in Low Tempera-
ture Hot Water Boilers’, which is
freely available on request.
I am taking the liberty of enclosing
a copy for your interest and look
forward to the next series of ‘Students’
Pages’.
A.J. Graver
Manager Heating Department
Spirax-Sarco Ltd.,
Charlton House,
Cheltenham GL53 8ER.
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Anmuigl Conference-
“Firsigieport

The 33rd Annual Conference of the
Institute was held successfully at
Pitlochry in Scotland from April 27
to 29. Members enjoyed a pleasant
mixture of working sessions and social
events. The ladies joined in the latter
with enthusiasm, and spent their days
riding around in coaches to various
places of local interest. Our front
cover picture shows them setting out
from the hotel one morning.

A complete report will be given in
our next issue. The photographs on
this page show the outgoing President.
Mr. F. H. Howorth opening a session
(above); Mr. Harry Ewing MP, Par-
linmentary Under Secretary of State
at the Scottish Office, speaking at the
Dinner Dance: and (right) the new
President, Mr. J. R. Harrison, making
his first speech to members at the
Annual General Meeting,




HOWORTH AIR ENGINEERING SERVES
THE HEALTH SERVICE

The new Charnley-Howorth exponential
flow sterile operating system.

Active scavenging system,for the removal
of anaesthetic gases. -

Close controlair conditioning systems.

Clean rooms and clean benches for pharmacies

Air Engineering since 1858
and winners of

Design Council
Award 1977

H

Please contact
Howvorth Air Engineering Co. Limited, Surgicair Division
Farnworth, Bolton,BL4 7LZ Telephone: 0204-71131 Telex: 635242
for the name of our overseas agents
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Emenrgency Lighting -

BS 5266: Pt. 1: 1975, Code of practice for the emergency lighting of premises,
published nearly two years ago, was heralded as the panacea for the ambiguity
and confusion which had previously reigned. It has had some success in its aim
of encouraging rationalistion of the requirements of a considerable list of
legisiation, ‘together with many specific bye-laws, covering various types of

premises.

The quthor is a director of Poselco Lid., of Walmgate Road, Perivale,

Middlesex,

Progress and Practice

HUGH J. OGUS BA MIllumES

Before the Code of Practice was
published, the standard of installed
systems depended largely upon speci-
fications issued by certain Local
Authorities, and the competence of
individual Fire Officers struggling to
work effectively despite lack of official
guidance. Since publication, a con-
certed effort has been made by manu-
facturers and enforcement authorities
to agree their interpretation of the
recommendations and to apply them
in a sensible and practical manner.
Fire Officers have worked very hard
to increase their understanding of
lighting technicalities, and the manu-
facturers have responded with the
right equipment for the job. Seminars,
arranged jointly by LIF, BEAMA and
BSI, have made a considerable con-
tribution to clarifying the issues by
providing forums for frank exchanges
of views between Suppliers, Con-
sultants, Architects, Contractors, and
officials  with  responsibility  for
enforcement.

Hospital Engineers may feel, and
with some justification, that the con-
fusion has never applied to their
premises. Hospitals have always bene-
fited from special research and guid-
ance, and indecd BS 5266, whilst
including them in the broad classifi-
cation of Premises used as sleeping
accommodation, recognises in a foot-
note:

“Hospital Technical Memorandum
No. 11 ‘Emergency Electrical Ser-
vices', gives guidance on the provision
of all emergency electrical services in
hospitals, and compliance with the
recommendations of this memorandum
may, at the discretion of the enforcing
authority, supplement or replace the
recommendations of this code.”

Nevertheless, many hospitals con-
tain a hotch-potch of systems and
equipment, perhaps not so much
through a lack of knowledge as
through a lack of adequate funds.
Since financial stringency is a con-
tinuing fact of life, consideration of
the prime needs for emergency light-
ing with a comparison of types of
equipment will help selection of
systems which offer the best vaiue for
moeney for given circumstances.

Statutory requirements

The primary requirement for emerg-
ency lighting is the provision of the
most reliable methed of illuminating
an escape route to a level which will
permit safe evacuation of a building
in the case of failure of the normal

lighting system. Additionally, the
lighting must permit the immediate
location and operation of fire alarms
and fire fighting equipment, and
reduce the risk of panic in enclosed
spaces such as lifts.

Photometric data

IES Technical Report No. 12, *Hos-
pital Lighting’, will shortly be re-issued
after revision. Reference to Emerg-
ency Lighting will be in line with the
advice of the IES Code for Interior
Lighting and BS 5266. The lighting
level recommended in these latter two
documents is a minimum of 0.2 lux
at floor level. There seems to be
serious misunderstanding of this rec-
ommendation, and it must be stressed
that the figure of 0.2 lux is a minimum
level, approximating to bright moon-
light. The misunderstanding arises
because lighting calculations are
normally based, of course, on average
levels. Average illuminance in emerg-
ency conditions is relatively unimport-
ant, and indeed may be considered of
academic interest only when the per-
mitted uniformity ratio is as great as
40: 1.

The most practical way of designing
a scheme is to follow the specific
recommendation of the Code that
luminaires are placed at all changes in
level and direction on an escape route,
such "as on =stairways, intersections or
bends in corridors, and on either side
of fire doors. Furthermore, fire fight-
ing equipment and any obstructions
or hazards must be illuminated. Once
these essential points have been ident-
ified, additional luminaires may be
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Figure 1 Maximum

| "
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Table | shows typical mounting data
for 43 self-contained luminaire as
illusirared in Figure 1 above.

required to comply with the minimum
illuminance and uniformity clauses.
At these levels, it is best to discount
the benefit of reflection from walls,
ceilings and furniture, so apart from
ensuring that the luminaires are not
mounted in such a position that they
can cause disability glare, or can be
interfered with, the scheme in many
cases is simply a matter of mounting
height and spacing,

Thus the required photometric data
can be simply presented in tabular
form, giving the maximum spacing at
various mounting heights to ensure
0.2 lux minimum. Teble | illustrates
such a presentation. This method
cannot be applied so simply for wall-
mounted luminaires, particularly ‘exit’
signs where the light can make a
definite contribution to the scheme,
and isolux diagrams are useful for
these cases.

Deterioration of the performance of
luminaires due to dust and discolour-
ation of the reflectors and diffusers
must not be overlooked, and an initial
target illumination with a minimum
of 0.4 to 0.5 lux should be considered.
Certain areas, in any case, will prob-
ably need to have a greater designed
illumination because of their use or
the amount of traffic.

Public areas

Public areas. particularly out-patients’
departments and reception rooms, wili
contain many people unfamiliar with
the geography of the building and the
lighting levels chosen must allow for
this, especially where there may be
obstructions such as seating or mobile
cquipment, or where the exit route is
compiex.

Luminaire
orientation

Mounting
height
{(Metres)

Spacing
(Metres)

X Y

9.0
9.6

Spacing/height ratio for 0.2 lux minimum

Average
Humingnce
{Lux)

Uniformity
ratio

X Y

.66
43

Table |

+

" Table 2

Self-contained luminaires

Advantages

{(a) Each luminaire is indepen-
dent and therefore any malfunc-
tion of the equipment in any one
luminaire will not affect the
correct operation of anv of the
other luminaires,

(b} Any damage due to fire or
corrosive atmosphere will affect
only the section of emergency
lighting in the immediate vicinity
of the disturbances, Essential
emergency lighting, ifluminating
escape routes away from the
affected section will still function
normally.

(c) No routine maintenance is
required for the batteries.

{(d) Simple connection to mains
makes special wiring unnecess-
ary, thus giving lower initial cost
where only a few lighting points
are required or special wiring
runs would be expensive.

Disadvantages

(a) High ambient temperatures
may have an adverse effect on
the life of the nicke!l cadmium
cells, The available capacity will
fall if the ambient temperature
exceeds 30°C.

{(b) A number of cells and
auxiliary equipment must be
accommodated within the lumin-
aires which places limitations on
their size relative to their light
output,
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Central systems

Advantages

(a) The batteries have a very
high capacity and are very robust
in construction. Lead/acid types
are the cheapest and can be
maintained from a simple and
relatively inexpensive charging
eircuit.

(b) Batteries can be operated
under ideal conditions since they
are housed in specially con-
structed areas. Longer battery
life can thus be assumed, subject
to correct maintenance.

(¢) The condition of the power
source can continually be moni-
tored, by measurement of both
the specific gravity of the electro-
lyte and the battery voltage.

(d) Only one charging circuit is
required per battery room.

(¢) The Juminaires ‘can be of
minimal volume relating directly
to the power they are required to
dissipate.

(f) Despite special wiring, initial
cost can be lower where a large
number of lighting points are
required,

Disadvantages

(a) It is necessary to install
special cables, although the cost
of this may be minimised by
using higher voltage supplies and
smaller diameter cable.

(b) The battery system requires
frequent supervision and main-
tenance. If the premises have no
regular maintenance staff avail-
able, central systems operated
basically from lead/acid batteries
should not be employed.

(c) A break in the luminaire.
supply line, a short circuit on a
luminaire supply line, or a fire
in, or close to, the battery room,
could render part, or the whole
of the system, inoperative.

(d) Failure of a mains subcircuit
in one area of a building only
would not necessarily trigger the
emergency circuit.

Table 3

Wards

Other than at visiting times, wards do
not normally have milling crowds, but
the choice of emergency lighting level
must include consideration of location,
the type of patient, and the effect of
disorientation due to unfamiliarity
with adjacent corridors. For Geriatric
Wards and the like, a lighting level
of up to 10-lux may be needed.

Operating theatres
in theatres the prime consideration is
for standby lighting rather than
. merely escape lighting. Supplying the
operating lamp by means of its own
power pack is one solution, where the
lamp is fed through a transformer
under normal conditions and is auto-
matically switched to battery on mains
failure. The same battery can be used
to supply other essential local lighting.

Ancillary areas

These may also require standby rather
than escape lighting.

Light sources and gear

The most efficient light source, at the
present time, remains the hot cathode
fluorescent tube and there is yet no
indication of a superior source for
this application, where high efficiency,

minimal warm-up time, predictable
performance and long life are all
major factors. Fluorescent tubes

require an AC supply for operation
and this is usually obtained from small
individual transistor ballasts. The
international specification, 1EC 458:
1974, demands a very high standard
of quality and performance.

The fluorescent tubes normally used
are from the miniature range of
nominal 4W, 6W, 8W or 13W ratings.
Where the capacity of the power
supplies is limited, or the required
illumination level is relatively low,
these miniature tubes have the
advantage of low current drain.
Where power supplies are more sub-
stantial, and a high illumination level
is needed for standby use, normal

fluorescent tubes up to 40W can be
operated. The actual performance of
the tube depends significantly on the
transistor ballast which operates it,
and the nominal rating and light out-
put should be ignored; the light output
which is declared on the ballast label
{(which is a recommendation of both
the Code of Practice and TIEC 458:
1974), should be used for any com-
parison or calculation.

Another light source in common
use is the miniature gas filled incan-
descent lamp and the most efficient of
these is the 3.6W Krypton filled lamp
with a life in the order of 100 hours,
and a light output of 41 lumens. How-
ever, only about 2W of fluorescent
lamp power would be required to
achieve the same light output.

Figure 1

Self-contained, non-maintained
bulkhead, for one 4W miniature
fRuorescent tube. (Poselco Ltd.).

The usual durations of operation
from the secondary (battery) source
are of one hour and three hours, re-
charging fully within 24 hours. One
hour duration is recommended only
for those installations which have a
generator fitted, and the three hour
duration is recommended for ‘those
applications which have no alternative
power provision. Standby generators
as a secondary supply source are out-
side the scope of this article. However,
even where these are installed and are
self-starting, there is a strong case for
short duration battery operated lamps
in particular positions or even a full
supplementary battery system. The
few seconds delay between mains



10

- HOSPITAL ENGINEERING MAY 1977

failure and the generator running up
could be critical, whether in an
operating theatre or on a staircase.

Terminology

A full glossary of terms can be found
in BS 5266 and in explanatory litera-
ture produced by several manufac-
turers. However, there are three terms
describing circuits which continue to
cause confusion, and which could use-
fully be elaborated:

Non-maintained

Applies to a system or to individual
luminaires where the lamps are in
operation only when the normal
lighting fails.

Maintained

Applies to a system or to individual
luminaires where the same light
source is illuminated at all material
times, either by normal mains supply
or by the battery on mains failure.

Sustained

Applies only to luminaires containing
two (or more) lamps, arranged so that
the unit sustains lighting at all times.
One lamp operates only when the
normal lighting fails (ie its circuit is
non-maintained) while the other lamp
provides lighting from the normal
supply.

Confusion tends to arise between
‘maintained’ and ‘sustained’, since
either term is being used somewhat
arbitrarily in specifications which do
not necessarily intend to dictate the
circuit conditions but do require the
emergency luminaires to provide
lighting normally as well as on mains
failure. The BS Code of Practice
recognises both systems  without
expressing any partiality.

In practice, subject to space for the
components being available, the sus-
tained system is preferable. It is true
that, in a maintained circuit, the
operation of certain parts is con-
stantly monitored, but the state of
charge of the battery is not being
proved any more than in a non-
maintained circuit. Furthermore, with
all batteries and electrical components,
reliability and life are a function of
temperature, and invariably a non-
maintained circuit is cooler and there-
fore has better reliability and life. Yet
more important is the effect on the
light source itself. The limited life of
a tungsten lamp of any kind, plus the
probability of its failure without
warning, should eliminate it from

Figure 2

(Top) .

Transistor ballast (to IEC 458) for use in luminaires. (Smart & Brown Lighting
Lid.).

{Centre)

Self-contained ‘module’ for use in luminaires. This unit contains a transistor
ballast, trickle charger and solid-state mains hold-off circuit. (Smart & Brown
Lighting Ltd.).

{Bottom)

Battery pack of sealed nickel{cadmium cells for use in conjunction with the
‘module’.
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consideration - for maintained wuse.
Fluorescent tubes do not suffer this
drawback, but their light output does
depreciate constantly throughout life
and quite rapidly over the first few
hundred hours. Battery limitations
already restrict the amount of light
available for emergency situations, so
it would seem [ogical to take advan-
tage of the relatively high initial
lumen output of the tubes by using
them in non-maintained circuits. Qver
an average five-year period, with
regular testing, they would only burn
for about fifty hours, and could then
be replaced. This would not be waste-
ful as the tubes removed could be
used up in normal mains circuits.

Two further terms which are fun-
damental to the understanding of
emergency lighting relate to the power
supply, which is self-contained or
central system.

Self-contained systems

These use independent luminaires
which contain their own secondary
power supplies, generally consisting

of a number of nickel/cadmium re- .

chargeable cells, or sealed gel type
lead/acid batteries, together with an
integral charger and switching circuit
so that only conventional mains wiring
is required. The c¢ylindrical nickel/
cadmium cells are similar in appear-
ance to normal torch batteries, having
dimensions which are internationally
standardised so that replacements are
obtainable anywhere in the world. The
major factors affecting the battery
performance are temperature and
charge conditions. The nominal
battery capacity must be down rated,
first of all because it is normally
declared at the five hour ratc (that is,
alt of the available capacity is taken
over five hours), whereas for emerg-
ency lighting in the UK normal use
will discharge them fully in one to
three hours. A further downward
rating must be applied for ambient
temperatures in the vicinity of the
battery exceeding 30°C. Yet another
reduction should be made for loss of
capacity through life, After these
allowances. one would expect typi-
cally a 25% drop from the nominal
to the real effective capacity in a non-
maintained luminaire, and slightly
more in a maintained or sustained
luminaire  because of  increased
ambient temperatures, A similar
down-rating exercise on the sealed
lead acid battery results in an even
lower effective capacity, although the
initial cost is cheaper.

The re-charge rate is very critical;
too high a rate of continuous trickle
charge will seriously reduce the life
and too low a rate will not give the
24-hour recovery required by the
Code of Practice. The charge rate
required for 14 hours’ recovery is too
great for continuous trickle charge,
but that needed for 24 hours is
acceptable,

Due to limited power from batteries
small enough to be incorporated in
luminaires, the self-contained system
is restricted to miniature fluorescent
tubes or Krypton lamps,

Central systems

These provide a secondary power
supply feeding more than one lumin-
aire, where a central cubicle holds
the battery, together with its charging
and changeover circuit, Batteries used
in this type of application are com-
monly of the vented nickel cadmium
or of the higher quality lead acid
types such as the Planté cell.

The static batteries are grouped to
give the current and voltage required
for a particular arrangement. Where
wiring from the battery room is long,
it is wise to connect the batteries in
series to increase the available poten-
tial and decrease the current flow,
thus minimising the power drop in
the wiring. In addition to making
better use of the power available, the
cables may be of a smaller diameter
and installation costs lower,

In large buildings it is advisable to
include monitoring circuits from all
the mains lighting sub-circuits, so that
in the event of failure in one location
only, as distinct from total failure, the

Figure 3

emergency lighting for that area will
come into operation. Alternatively, a
technique increasingly being adopted
is the use of compact power packs,
usually 24 volts, sited one per floor
or other readily defined area to con-
trol the emergency lighting only
within those limits. ’
Sometimes a bulk inverter with a
50Hz 240V output is used with a
central system, although it is normally
uneconomical to have an inverter for
a lighting load only. They come into
their own where there is a mixed load
of equipment to supply. In theory,
savings can be made by usihg existing
standard fluorescent fittings to provide
emergency lighting from the bulk
inverter. In practice, however, the
load presented by conventional mains
fluorescent  circuits  with  shunt-
connected power factor correction
capacitors is not matched to the out-
put impedance of the inverters,

- resulting in low overall efficiency, and

sometimes affecting the  output
frequency. The match can be
improved, but the manufacturers of
the inverters and the luminaires
should be consulted before equipment
is specified.

Testing .

Since no part of most emergency
lighting systems function in normal
conditions it is important to ascertain
that they will function when called
upon. Regular testing of the system —
for the full rated running period at
least once every six months and
switching to the emergency system for
short periods once a month, or even

Sustained luminaire for corridors and stairways incorporating one 20W
fluorescent tube, mains operated, plus one W miniature tube with
self-contained ‘'module’ and batteries for emergency use. (Poseleo Litd.).
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more frequently if convenient — is
strongly recommended as an essential
maintenance schedule for this type of
installation. Nickel cadmium batteries,|
when employed, should be replaced
after a period of five years, or as
specified by the battery manufacturer,
irrespective of their apparent con-
dition.

Product standards

While British Standard Specifications
for luminaires, components, I[amps
etc. are applicable, there is not yet a
product standard exclusively for the
manufacture of Emergency Lighting
Equipment, complementary to BS
5266, However, the Lighting Industry
Federation and BEAMA trade organ-
isations are well advanced with the
preparation of an Industry Product
Recommendation, with the intention
of providing a sound specification
which will be used by their members
manufacturing this equipment.

Luminaires

Because of the relatively high price
of the batteries, it is most important
that high efficiency is achieved for
the luminaire, the light source, the
batteries and the circuitry. Now that
a standard lighting level is rec-
ommended, it is far more important
to-consider overall the most economic
way to produce this.lighting level than
to look only at the cost per luminaire.
For instance, a single good quality 8W
self-contained fluorescent luminaire
may well emit more light than five
3.6-watt incandescent lamps at a much
lower installed cost. Similarly an 8W
tube supplied from a 24-volt central
battery, through an inverter meeting
the IES 458 requirements, can be
compared in light output to a 25W
tungsten lamp of the same voltage.
But the life of the two light sources
does not bear comparison and neither
does the current consumption — 1.0
amps for the tungsten lamp against 0.4
amps for the fluorescent.

Details of particular luminaires are
available from the manufacturers, and
summaries and comparisons are pub-
lished from time to time by various
journals, in the form of Buyers’
Guides. Certain types, such as signs
or bulkheads, are purely functional,
and are ¢learly recognisable as being
separate from the normal lighting
installation. Other luminaires, whilst
still being solely for emergency use,
have decorative features which will
blend with the overall appearance of

Figure 4a

Recessed fluorescent fittings of a
design which can incorporate
additional lamps for emergency
purposes where required.

the lighting scheme, For complete
unobtrusiveness, the emergency units
can sometimes be incorporated within
the main lighting fittings. Since the
design of most lighting schemes must
satisfy the user both functionally and
aesthetically, a combination of all
these types provides choice and
flexibility.

Signs

The total lighting scheme should
include sufficient signs 1o direct safe
passage for escape from any part of
the building by the quickest route.
These will read ‘Exit’ or ‘Emergency
Exit’ and may include a direction
arrow, with lettering according to BS
2560 or BS 5266.

Various self luminous.signs, which
require no power supply whatsoever,
are on the market. Externally lit signs
are also widely used but the most
popuiar current design is the box type
with internal lamps. For the highest
efficiency, box signs use miniature
fluorescent tubes, and ideally have
sustained or maintained circuits s0
that they are permanently iliuminated,
either from the mains or from the
central or self-contained batteries. A
particular advantage of this type is
that they give sufficient iflumination
to be usable in calculating floor
illuminance, and can incorporate a

diffuser panel in the base to increase
the downward distribution.

Bulkheads

These general purpose units are suit-
able for interior or exterior use, and
many are constructed to resist van-
dalism. The miniature fluorescent
types are normally non-maintained, as
they have insufficient space for both
mains and emergency gear. The latest
self-contained units employ 150mm/
4W tubes' with nickel cadmium cells
for one-hour or three-hour duration.

Figure 44

Interior view of a luminaire of the
type shown in 4a. The miniature
fluorescent tube, operated from a 24V
central battery emergency system, can
be seen between the mains tubes.
{Poselco Ltd. for Modular Support
Systems).

General purpose luminaires

There is a wide and varied range of
small fittings of glass, metal, or
plastic, often based on standard
decorative and commercial tungsten
units, and using Krypton lamps, low-
voltage tungsten lamps, or miniature
fluorescent tubes as the light sources.
Sustained and maintained types are
available, but the majority are non-
maintained for self-contained or cen-
tral battery operation.

Standard fluorescent
luminaires

Sustained installations can be achieved
by incorporating additional lamps for
emergency purposes in standard mains
luminaires. It has long been the prac-
tice in hospitals to include additional
tamps for secondary use as emergency
and also night lighting, but this has
often meant no more than a BC or
SBC holder in some convenient
position. The principle has not.
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changed but modern techniques bring
the advantage of improved appearance
and, more important, higher light
output for lower battery drain.
Miniature fluorescent tubes can be
fitted alongside the mains lamps in a
variety of luminaires from battens to
recessed modules. Such arrangements
complicate the fittings' design, and
testing and proving become critical.
Particular fittings are not necessarily
suitable just because the physical
space exists for the extra tube and
gear. Central battery circuits permit
the greatest flexibility, where  the
inverter is less likely to be affected by
heat from the mains gear. Many
enclosed luminaires are unsuitable for
incorporating self-contained batteries,

Background

If one is to define transport in the
Health Service context one must
include a few heavy goods vehicles,
many ambulance vehicles and a vast
number of light commercial vehicles

as the high ambient temperatures
caused by the mains tube and control
gear exceeds the permissible limits for
the batteries.

There are many luminaires in which

these problems can be resolved satis-.

factorily, and the combination of
normal and emergency light sources
in the same enclosure makes it poss-
ible to reduce installation costs, while
simuiltaneously achieving functional
and aesthetic improvements. It is a
reasonable assumption that the light-
ing will be correctly sited for normal
occupation of a building, and this will
include identifiable key points for safe
passage out of the building which will
be the same for normal or emergency
conditions.

Conclusion

The Hospital Engineer has to co-
ordinate many disciplines; it would be
presumptuous for a lighting specialist
to tell him his job, vet the HE must
rcly on guidance from specialists to
keep hlrn up-to-date in' their particular
fields. The magnitude of the subject
makes it inevitable that this paper
remains only a general study but the
author hopes that particular aspects’
have been clarified or sufficient
stimulus has been given for further
advice to be sought.

A detailed technical handbook of
Emergency Lighting (produced by
Smart & Brown Lighting Ltd.), can be
supplied on application to the author.

The following paper was given at the Institute's symposium on March 2 1977 -
on Transport in the Health Service, Mr. Peters is the Regional Automotive
Engineer for the South West Thames Regional Health Authority.

Transport Engineering-Leyal
and Operational Implications

Nigel E. H. PETERS CEng FIMechE MCITMIRTE

Company and the National Freight
Corporation,

The size .of the ambulance fleet
operation is illustrated by the
following extracts from a table of
comparative costs and statistics for
1975/76:

Table 1
Surrey Hants. Kent [Essex Lancs. London Total
No. of vehicles 127 148 251 160 223 1,050 1,959
Total miles 4.58m 35.35m 4.70m 4.3Im 3.73m 11.92m 34.6m

including those operated within hos-
pltal grounds The adjectives ‘few’,
‘many’ and ‘vast’ are used because as
yet I have not established the precise
numbers. One source claims . 6,000
ambulances within a fleet of some
20,000 vehicles. Preference is given to
the figures unearthed by Bill Gage
that there are seven categories of
vehicles, including 6,600 ambulances
in a fleet of 15,500 vehicles, engaged
in the carriage of persons. There are
others carrying goods. In other
words, we have a mixture of some of
the functions of the National Bus

If one projects these figures to the
Heaith Service ambulance fleet of
6,600 vehicles the approximate miles
would be 116.6m. If they are run at
a cost of 8.32 pence per mile, and we
include cost of fuel, oil, tyres and
maintenance of vehicles with carrying
capacities of 14 tons, the cost of
running ambulance vehicles alone
would be in the region of £9.7m, at
1976 prices.

The value of the running cost figure
is intended to illustrate the size of the
Health Service commitment in terms
of its ambulance fleet — please pro-

ject the cost indicated to the other
8,900 vehicles in the Health Service.
Whilst the total figure is indeed smatl
when compared to the annual NHS
bill it indicates areas in which Engin-
eers can effect considerable savings.

From studies in some depth of the
transport management in four Regions
and in four Areas, it is clear that
some Regions have transport expertise
in the form of technician engineers,
that the strength of management -is
varied, and that maintenance and
repair facilities vary from very good
to none at all. In the latter case total
reliance is placed on outside contrac-
tors with varying degrees of success.
The profit orientated retail garage
trade employ tradesmen working to a
bonus scheme linked to standard times
for set tasks, which exclude many
tasks normally done by tradesmen in
a fleet user’s workshop.

Definition

When related to the sphere of ‘trans-
port’ in the Health Service, the Engin-
eer has a role guite different from the
role of Engineers in the spheres of.



14

HOSPITAL ENGINEERING MAY 1977

hospitals, shipping or heavy engineer-
ing industry, where the design and
development aspects are totally
divorced from the maintenance role.
It is intended in this paper to indicate
the need, not for a maintenance
engineer but for a manager with
transport engineering as a basis — in
other words a Transport Engineering
Manager.

Objectives

To ensure that the operational needs
are satisfied in terms of availability;
to ensure that operational staff have
the right vehicles for their different
tasks; .

to ensure reliability of vehicles;

to ensure that so far as condition is
concerned the vehicles are operated
within the law and are safe;

to obtain the greatest benefit from
limited resources.

To ensure operational
needs are satisfied in terms
of availability

In the year ending March 31 1976
the following extracts from the
London Ambulance Statistics are
important:

Table 2

No. of patient carrying

vehicles 1,050
Mileage 11,915,402
Stretcher carrying

patients 491,450
Chairs and walking

wounded . 2,256,908
Daily average

Stretcher carrying

patients 1,3461
Chairs and walking

wounded 6,183

Ut is understood that since March 31 1976
this figure has risen to about 1,500 per day.

If the daily operational requirements
remain fairly constant it is relatively
easy to plan one’s fleet utilisation, but
since operational demands vary con-
siderably it is necessary to add a
further dimension to availability,
which is defined as the total number
of wehicles in the fleet minus the
number of vehicles:
on operational standby:
in workshops for planned preventive
maintenance;
undergoing major repairs;
out of service because of major
accidents.

The Engineer can influence all but
the first and last requirements, His

greatest influence is on the ratio of
operational vehicles to maintenance
spares. In a large fleet of some 230
goods vehicles of gross vehicle weights
of around 7.3 tonnes, it was possible
to achieve a ratio of ten operational
vehicles to one maintenance spare,
remembering that the night shift was
mainly concerned with first line pre-
ventive maintenance and attention to
complaints. ’

In the London Ambulance Service
the Workshop Supervisors and Station
Officers are constantly juggling.

The Workshop Supervisor juggles
to achieve his objective in completing
his planned preventive maintenance
programme by the end of each month
in spite of extraneous diversions.

The Station Officer juggles to cope
with the demands made on him by
Control to convey patients in chairs
and the walking wounded to hospitals
and then back home.

The ratio of operational vehicles to
maintenance spares varies consider-
ably, ranging from 8 to 15:1. The
redeeming feature is that operational
vehicles not in use because of staff
holidays or sickness are pounced upon
for preventive maintenance. Oppor-
tunities are taken to work on sitting
case vehicles on Saturday mornings
when the operational demand for
them is low.

Ensure that operational staff
have the right vehicle for
their different tasks
In the bread world two main types
of vehicles were evolved:
for wholesale deliveries;
for retail sales.
In the gas worid three main types
of vehicles were evolved:
tankers for liquid oxygen;
tankers for liquid nitrogen:
cylinders for hydrogen gases.
Collection and delivery of laundry
calls for one type of vehicle to
accommodate linen in bags or baskets
plus towels on trolleys.

The ambulance world calls for
greater variety:
emergency front line ambulances

capable of carrying two recumbent
patients or a maximum of eight seated
walking wounded;

sitting case vehicles to accommodate
eight or ten walking wounded;

sitting case vehicles fitted with a tail-
lift to assist up to 11 walking
wounded;

limousine type ambulances for long
journeys which are necessary because

the introduction of open-plan railway
carriages makes it difficult for an
attendant ,to look after his patient
properly on an ambulance/train/
ambulance journey;

emergency control vehicles equipped
with sophisticated telecommunications
equipment;,

trailers with accommodation for
equipment required at major disaster
scenes;

other miscellaneous vehicles.

In producing a new vehicle it is
important that there is a meeting of
the minds of the Transport Engineer-
ing Manager and his operational
counterpart to develop a ‘performance
specification” which is then translated
by the Engineer into an engineering
specification telling the contractor in
specific terms the exact requirements,
and incorporating features which sim-
plify valeting and reduce maintenance.

The London Ambulance Service
philosophy is to make substantial
improvements in each new batch of
vehicles, rather than to resort to
expensive retrospective action,

The Engineer's specification and
drawing will be his yardstick when
exercising quality control at the
following stages:
the mounting of structural members
of the body to the chassis;
after the outer shell is in position but
before the inner lining is attached;
on completion, water test for leaks,
road test for vibrations and final
arrangement of internal furniture and
contents.

Once the standard is set inspections
thereafter are at random intervals.

With quality control in mind the
Engineer’s guidance must be sought
when adjudicating on the tenders
returned. It has never been the
author’s philosophy that cheapest is
best. The Engineer's experience and
his cost consciousness will indicate
that revenue expenditure outside the
warranty period diminishes the differ-
ence between the lowest tender and a
higher one from a supplier of proven
quality. Another financial consider-
ation is the cost in terms of time and
money involved in carrying out at
least three quality control inspections
on the contractors’ premises. There is
a strong argument for selecting a con-
tractor within, say, 100 miles of one's
operating base rather than one at the
other end of the country.

When a new vehicle is delivered to
the user, another set of problems
arises, because experience proves that
the chassis/cowl is parked in the open
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both at the vehicle manufacturer’s
premises for fairly lengthy periods,
and again at the body manufacturer’s
prior to the building of the body.
The following faults are predictable:
inner heater controls seized because
of rust;
rust on the faces of drive pulleys
causing premature belt failure;
corrosion on brake wheel cylinders; .
lower fulcrum arm bolts not modified;
corrosion on the 12 way fuse box — a
big problem;
corrosion on indicator switches;
corrosion within ignition switches and
door locks;
headlights badly out of adjustment.
In making a radical change atten-
tion must be given not only to the
benefits of making the change but its
effect on other parts of the vehicle,
For example the introduction of the
long wheelbase ambulance provided
an excellent opportunity to stow
ambulance equipment in specially
built cupboards at the rear, and thus
to eliminate the need for the bulk-
head cupboard, with the added advan-
tage of more headroom in the cab.
However, it was not at the time
realised that the buikhead cupboard
provided a form of insulation against
the noise from the motor in the blue
beacon and the compressor motor of
the two tone horns. The net result
was that the driver and attendant
could not easily speak to each other
when on an emergency call, neither
could they easily communicate with
Control over their radio. Additional
insulation was hurriedly improvised.
1t is virtually impossible to produce
a complex vehicle, ambulance or
otherwise, to please evervbody, hence
the creation, within LAS, of a
Working Party on vehicles and
equipment. The Automotive Engineer
chairs the Working Party, consisting
of one Divisional Ambulance Officer
and one “Staff Side’ representative
from each of the four Divisions. The
Working Party was created almost a
year ago and has met six times in an
atmosphere free of the ‘them’ and
‘us’ attitude -— working instead on
the philosophy that ‘we’ want the best
from limited resources.

To ensure reliability of
vehicles

When one thinks of . reliability of
vehicles operated within the Health
Service, one must think of the many
derivatives of the heavier end of the
manufacturer’s car range. One must

also accept that this type of vehicle
will be driven harder by more people,
and operated for longer periods over
greater distances than the normal
large car,

Reliability can be measured in
terms of failures resulting in break-
downs or complaints and is related to:
their frequency (vehicle or com-

- ponent);

time the vehicle is out of service:
cost incurred (time, mileage and
parts).

A breakdown is defined as a failure
which takes a vehicle out of service
for more than 15 minutes.

Within the Greater London Area
the nearest of the 22 ambulance
warkshops will; during normal work-
ing hours, attend to a breakdown of
any ambulance wvehicle. The London
Ambulance Service now have an
excellent understanding with the
Automobile Association who attend
to breakdowns during the ‘silent’
hours of the ambulance workshops.
In arriving at this satisfactory under-
standing it was necessary to exchange
information to establish that the AA
knew all that was expected of them
and the LAS knew the limitations of
the service the AA could provide.

Whilst it is as yet not possible to
relate  timely planned preventive
maintenance to the incidence of
breakdowns, there is ample proof to
substantiate the claim that regular
analysis of breakdowns by the Auto-
motive Enginecer, Area and Work-
shop Supervisors, reflects in a higher
standard of maintenance, Monitoring
the planned preventive maintenance
progress on a weekly basis ensures
that routine maintenance is carried
out on time. The obvious must be
stated — the better the preventive
maintenance, the fewer the break-
downs.

To ensure operation of
vehicles within the law and
with due regard to safety-

Jonathan Lawton (The Legal
Responsibilities of Operating a Fleet
of Vehicles — paper given at the
same symposium, reprinted in Hos-

.pital Engineering April 1977) is so

right to [ay emphasis on the two
major areas of legal responsibility. It
is imperative to exert one's pro-
fessionalism by ensuring that:

the wvehicle heing constructed will
when finished comply with every
aspect of the Construction and Use
regulations;

when loaded the manufacturer’s
maximum axle weights are not
exceeded; '

a maintenance system is of a suf-
ficiently high standard that when the
vehicle leaves a workshop it is legal
in all respects and capable of satisfy-
ing its operational demands;

a system exists for drivers to report’
complaints in between periods of pre-
ventive maintenance. This will be
referred to again under maintenance;
tyre pressures are shown on the
vehicle to avoid the ‘T didn’t know’
claim, All LAS vehicle pressures are
indicated by .two small numerals on
the side of the body immediately
above each wheel;

interpretation of the law is not left to
drivers or the engineering staff. One
such interpretation recently concerned
abnormal shoulder wear on front tyres
of wvehicles fitted with independent
front suspension. One school of
thought interpreted the imm mini-
mum tread depth over three quarters
of the breadth of the tyre to include
the shoulders in the ‘breadth’.
Recently an Appeal Court ruled that
the breadth of the tyre was that part
normally in contact with the road
(Law Reports, The Times, December
15 1976);

constant attention to Statutory Instru-
ments and numercus publications, to
he aware of impending legislation and
its effect on the fleet.

To obtain the greatest
benefit from limited

resources

In 1975/76 the National Health Ser-
vice spent some £2,500m, and in the
same period it cost just over £15m to
run the London Ambulance Service,
of which £0.85m was spent on main-
tenance and on repair of the ambu-
lance fleet. The ‘why bother’ view has
been heard based on ‘£15m is only
0.69% of £2,500m and £0.85m is only
0.0349% of the total'. This muddled
thinking is totally unacceptable.
Instead of moralising the Engincer
must establish for himself the areas of
high expenditure. In the long term it
is imperative to get down to the root
cause of high expenditure, but in the
short term because of limited tech-
nical assistance, the author had to ask
the following questions before making
commercial judgements relative to
engines, torque converters and gear-
boxes:
What is the incidence of unit replace-
ments? :
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What is the cost?

Can the same item be purchased for
less?

Can a better item be purchased for
the same amount? ’
Can the same item at the same price
be got with better service?

This type of thinking has produced
benefits for the London Ambulance
Service which can be summarised as
shown in Table 3.

If the warranty is used as a yard-
stick, it can justifiably be claimed that
in these three areas ailone better
quality units are being purchased for
lesser amounts. It is estimated that in
the year ending March 31 1977 the
saving to the London Ambulance
Service is in the region of £20,000
per annum.

Having stated the objectives it is
necessary to define the Engineer’s
responsibilities,

Responsibilities

In carrying out his objectives the
Engineer is concerned with money,
machines and men, and is constantly
making decisions at two levels bearing
in mind that decisions at one level
could affect decisions at the other.

Primary

The -~ capital cost of new vehicles
(bearing in mind the vehicle's life
expectancy); .

the purchase of the correct type of
vehicle and equipment;

the capital cost of building and equip-
ping new repair workshops;

the budget for maintenance in terms
of labour and material;

the recruitment of skilled personnel;
the training of engineering personnel
in new vehicles and workshop equip-
ment;

the achievement of transport engin-
cering objectives.

Secondary

the proper use of all repair facilities
and equipment;

agreement with the operational side to
ensure vehicles are maintained to the
correct standard at the correct time;
constant vigil of maintenance and
major repair expenditure, regardless
of whether the work is carried out in
own workshops or on a contractor’s
premises. At present a workshop
supervisor cannot exceed £50 per
repair without reference to an Area
Supervisor whose own limit. is £100;
above this figure the Automotive
Engineer is consulted.

Table 3
Torgque
Source Engine Gearbox Convertor Warranty
At 6 months or .
A
£269_ £210 £38 6,000 miles
Other than ‘A’ £125 £75 £34 12 months or
: 12,000 miles
Betterment 53.5% 64.4% 61.4% Twice as good
Figure 1

Electrical supply and demand — the graph plots the 66-amp output of the
alternator at 1500 rpm.
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Decisions in the secondary category
can be important,-as will be seen
when related - to items of major
expenditure. )

It has been stated that failure of
engines and gearboxes have resulted
in the short term in commercial judge-
ments, and the root cause of early
failure has vyet to be technically
explored. Meanwhile, observations
can be made on operational behaviour
likely to have a detrimental effect on
the major units.

Operationally one is aware that
crews cngaged on front line emer-
gency work are conscious of activation
time and response time, and are moti-
vated by a sense of urgency. All these
considerations produce conditions the
engine, gearbox and vehicle designers
never envisaged. If a tachograph were
fitted, it would show a slight ripple
after a cold engine is started, immedi-
ately followed by a very quick build-up
of engine revs whiist the vehicle, in
low gear, races up to near maximum
speed which cannot be maintained for
long, because of traffic conditions,
hence a drop in speed due to fierce
braking, followed by another burst of
speed, and so on.

The net result of demands of this
kind clearly indicates that an ambu-
lance engine will not last as long as
a similar one fitted to a car or another
light commercial vehicle. Recently,
reconditioned units have been fitted
at around 60,000 miles — an engine
life the author considers to be too
low;, hence further analysis and
investigations are necessary.

Regrettably, the fate of the three
speed automatic gearbox is only
marginally better, and on investigation
it has been established that failure is
of mechanical nature rather than of
the hydraulics.

Experience has shown that when
fitting a reconditioned engine an
examination of the gearbox oil must
be made to establish its condition and

. hence an indication of the condition

of the gearbox. If the colour is dark
and has particles of foreign bodies
the gearbox is opened for a further
detailed examination and corrective
action varies from replacing parts to
reconditioning the unit,

The condition of the gearbox. oil
will also govern the fate of the torque
convertor. If heavy deposits of foreign
bodies exist in the oil a decision is
made to fit a reconditioned unit
because it is virtwally impossible to
flush thoroughly the insides of a
torque convertor. There is no point

in fitting a reconditioned gearbox with
fresh lubricating oil, because it will
undoubtedly be contaminated in a
brief period.

One further stage is vital — the
hydraulic line from the gearbox to
the oil cooler and the return line to
the gearbox must be flushed to extract
any foreign matter. Flushing in itself
is not easy if the oil cooler is external
to the vehicle radiator, and if the oil
cooler is fixed into the bottom tank
of the radiator flushing is extremely

Figure 2 -

difficult. A conscious decision has
been made to replace the internal
cooler with an external type. This has
the added advantage that the external
cooler relies on fins to dissipate heat
to the atmosphere, With the internal
cooler it is always possible for the
coolant in the radiator to enter the
gearbox, with disastrous results —
one such incident occurred recently.
The author makes no apology for
wandering away from the main theme
of this article. Consideration must be

Ambulance electrical loading showing the theoretically worst conditions.
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given to these units because of the
important part they play in one’s
maintenance expenditure and on
vehicle availability.

‘One other technical influence on
availability is the demand made by
the 12 constituent parts of an ambu-
lance's electrical system. Figure 1
plots the 66 amp output of the alter-
nator at 1500 rpm and indicates that
the output cannot cope with prolonged

Figure 3

Maintenance check list for London ambulances servicing.

capacity batteries and an alternator
with the greatest output, the Engineer
feels helpless because there is not
much else he can do, apart from
ensuring that battery condition on an
emergency ambulance is good. In the
London Ambulance Service the policy
is to fit a new battery to an emergency
ambulance, and after two years to
relegate this battery to a sitting case
vehicle with less arduouns duties.

agreed engineering specification;
responsible for the maintenance of
the vehicle whilst in service;

involved in the disposal of the vehicle.

The first two involvements have
already been dealt with at some
length.

Maintenance plays a very large
part in the Engineer's invelvement
over the whole period the vehicle
remains in service.

LONDON AMBULANCE SERVICE VEHICLE MAINTENANCE

FLEET No

OATENOW ........ SERVICE ...... REPAIR

manths HNCe latt service, ireoective of milage coversd.

Road 1ot only if less than 500 miles since last service But in all cases, » fu!l service is required if more than twa

LA -

Chech scrpen wipers and blades

L Fit new wiper blades

Chech electrical eystem [lights, horn, wipers, smmaterk viwad

Check cab heaters and cable

Check clutch pedal clearancet

AlB|C

Chuch brake pecal cleardncsy

Check steering box andd joints #nd check whisd boaring

Chack andd top up radistos, chech radiator can

Chack Lan bt adjustrment and conditon of bt

Claan and adjust wark plug

Check pirg and swivel

T Chech C.B. points [Dwell meter atl servicedd

Check road $pringt andt shackles

Lubricate diutnbutor cam and wesghts

Adjut tappets

Check hang pnd loot brake linkages

Llean carburersor bowl

Check cluteh linkage

Clean petrol pump filter

1
2

3

]

5 3 Check gear change inkage
3

T

] Check exhmgl dysiom
[

Check water pump

Check brake hases and hydraulic lines

Check #!l wister hates and premsure terl

Tughten manifold bolrs (excapt CF}

Chach sealed breather rystemn (CF)

e SW.

Clean a1 clsaner

TRy it Wl 1D 4 DONNr] mte by Bk FUTS. R COD YT, oL P el

L) Check engene mounlings
L Check 0il fuel and water leaks
17 Check and 1op up damoens
13 Check propshatt
14 | Check roa spring L bolts (fran) + lowet fulerim bolts

Lubreicate thrattle linkage

« Drain engine ol

Lubricaie handbrake linkage

Change gil filter

Top up silomatic gearbon

i Changs gearbox ol (manual}

Set carburettor slaw nunning

Top up pearbon {manual)

e BB EGEEERCEEGHNEEERN

Top up, operate and check tai kit

Top up reer anle

Clesn Webunto tuel tilter

Chach wheel ruts snd 1yre prevure

ROAD TEST ANG AEPOAT

Chech adl instrurments and wilrhing devices

L iCat Qradie nepDlds Tt S, (Tapley) %
Chech tyres Test Ser ftootbrake {Taptey) ~ %

Aemcorve whinds, drums, front hubd

Teat hand brake

= Chack linings, wheel cytinders, hub races (Racard % worn)

Check_transmission noise

Change all whee! cylinders at 43.000 max. or sooner if unervicesbls

Run and check Webasto heater
Check peneral performance

% Change braks hoses and bridge oipss 40,000 mas.
S Change mastar cylinder 40,000 maa,

Flush brak# and clutch systems and top up 40,000 max.

AEPAIRS ACTION NOW

Acjuit hand sad loo] brakes

Tighten rear "L’ bodty

ar Soray penetrating ofl to items § 6.7

A except CF automatics

Chech wihw nuts and tyne pressure

Top up/rehill engine oil

Lubricate and check door (ock snd hirges

Chack window winders

Check streccher trolleys

Chack st bty

Check rear virw mirron

REFAIRS CUTSTANDING

Check air horn reservoir

Check ambulence tlood and bodywork

Check rwar stepn

Chack lire extinguisher

Full discharge batrery est

Top up batteries hydrometer test

BEEAEE AN DA EEEEE EEREEEEERERERE

45 Clean and 'no coreode’ Battery ferminaly
- "] 1 Top up steering bow {FGILD) and chack rack for Ieak (CF)
A7 Toe up beake #nd Clutch resarvpin
(48] ] _! Voo upmreen washer check jers _— _ . Fitters sigfieture . ., ... ... ChArQERaNdy UGNBUME . . .. . .\ ee e, P
. ' 1 .
stretches of maximum demand. |nvo|vement The author’s philosophy has always

Figure 2 assumes a time scale of an
ambulance on an emergency call and
plots it against output of and demand
on the alternator and the battery
charge level, on the assumption that
the battery was at its fully charged
condition of 120 ampére hours at the
commendement of this exercise.

In view of this study one realises
why so many flat batteries occur
during darkness in the autumn and
winter. Having fitted the largest

Whilst the author has indicated the
objectives and areas of responsibility
of the Engineer, he has yet to state
the Engineer's total involvement,
which must inevitably be a case of
‘cradle to the grave’ in that the
Engineer is:

involved in a performance specifi-
cation:

responsible for delivering to the user
a vehicle which complies with the

been that vehicles should be main-
tained economically but above the
minimum standard required by law,
Two aspects are pertinent:

at an inquest held on October 11 1974
into the death of an ambulance driver
the verdict was accidental death, and
the jury added a rider: “*We consider
that the servicing of emergency
vehicles should be maintained at an
impeccably high standard consistent
with the requirements of their duties”.
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The operative words ‘“‘consistent with
the requirements of their duties” will
apply to some other. vehicles, for
example the carriage of LOX and
LIN, as it does to ambulances;
although the Health Service is free
from the rigours of the ‘O’ licence
system, and to a certain; extent
shielded by the fact that the vehicles
operated are Crown owned, those
responsible are still liable in the eyes
of the law for complying with all
lega) requirements.

Table 4 shows the results of checks
carried out and reported in Commer-
cial Motor on November 12 1976,

Table 4

Vehicles

checked
598707

74775 005552

75/76 904384

These results are staggering.

No. found
defective %
179761 30
177675 19.62
174000 19,24

Years
69770

There is evidence that vehicle con-
dition, because of the very large part
the vehicle plays whilst in service, can
be directly related to the discipline
exercised by management and to the
morale of the men or women making
up a unit. For example in an Area
Health Authority it was recently
established that the best ambulance in
the fleet was one driven by a limited
number of drivers.

In many areas of the Health Ser-
vice where utilisation is unpredictable,
it is advisable to base planned pre-
ventive maintenance on a time fre-
quency closely related to optimum
utilisation. In a minority of cases this
philosophy can be considered expen-
sive because some vehicles will be
over-maintained. A cost benefit exer-
cise will show that this limited luxury
is acceptable to ensure that a ‘service’
is not missed and to ensure an even
workload in the vehicle workshops.

A planned preventive sheet or tick
list (Figure 4) recently produced and,
as yet, not used by all the 22 ambu-
lance workshops in the London
Ambulance Service, indicates a
schedule based on:
an A service each month (c 3,000
miles);

a B service every alternate month {(c
6,000 miles);
a C service carried out annually (¢
12,000 miles).

Tt need hardly be said that, regard-
less of the thoroughness of the pre-
_ventive  maintenance  programine,
faults can develop in between periods
of regular servicing. It is imperative
that the operational staff be given an

| ONDON AMBULANCE SERVICE
Neaw Cross C. Division
VEHICLE COMPLAINTS

NG :

LONDON AMBUL ANCE, SERVICE
VEHDCLE COMPLAINT. SHEET

DATE, L

“a aasames P L L Y
.-

Figure 4

A planned prevention sheet or tick list aecessible 1o all concerned.

opportunity to report complaints
relative to the wvehicle. At each
London Ambulance Service main
station a complaints board is promi-
nentty located, plus a Vehicle Com-
plaint Sheet which is monitored
several times a day and corrective
action, described in a previous section
of this paper, is taken.

All information regarding preven-
tive maintenance and repair on a
vehicle is recorded on its history card
(Figure 5) and retained at the ambu-
lance workshop responsible for the
vehicle. The history card first intro-
duced by the author in January 1965
records basic information pertinent to
the vehicle plus entries as follows:

Date
Odometer reading
Details of work —
Preventive maintenance in green:
work on brakes and/or steermg in
red;
any other work in blue or black.
Vehicle workshops are manned at
an approximate ratio of one unit of
staff to 15 ambulance vehicles to cope
with an optimum load, within the
following limitations:
space;
specialisation in terms of skill;
equipment,
In the
resgurces
improving

last 14 months ~ limited
have been expended in
three = establishments in
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Figure 5
The history card of maintenance and repair on a vehicle.

terms of space and equipment.
Specialist courses have been arranged.
These factors, coupled with judicious
purchasing plus repair agreements,
have shown substantial decrease in
expenditure in the first nine months
of the current financial year when
compared to the same period last
year.

Further inroads into the revenue
budget are possible by:
continued improvement of ambulance
premises;’
introduction of diagnostic equipment
to reduce servicing times;
regular technical training of trades-
men; _
managerial training- of Workshop
Supervisors and Area Supervisors;
increase of Area Supervisors to ensure

control of ambulance workshops in
considerably more depth;

the introduction of Inspectors to carry
out engineering audits with direct
access to the Engineer.

The author has spent a great deal
of effort with the three major manu-
Facturers with the objective of:
improving parts availability;
eliminating recurring problems in ser-
vice;
intreducing improvements and devel-
opments likely to affect operation and
maintenance;
holding regular meetings with the
manufacturer’s service organisation on
failures of a repetitive nature;
introducing regular tyré inspections by
a tyre manufacturer’s experienced
Service Engineers (Reports on these

informed the firm of the existence of
the Trades Description Act, because
a prominent sign on the windscreen,
which read ‘one owner only’, has now
been removed.

Summary '
Transport in the Health Service pre-
sents a fantastic challenge for the
Engmcermg Manager when his role 13
defined in the wider context.

The objective of the Engineering
Manager is to provide a complete
transport service compatible with
operational needs and acceptable
levels of capital and revenue expen-
diture, without sacrificing reliability.

The Engineering Manager will
make decisions at two levels (primary
and secondary) knowing that decisions
at one level can affect decisions at
the other.

The involvement of the Engineering
Manager is total, insofar as he must
be concerned right at the start in dis-
cussing the performance specification,
translating it into engineering terms,
ensuring that the vehicle eventually
purchased is the vehicle specified, and
then in caring for it through its
operational life, in making a conscious
decision to end its ‘useful life and
finally, in arranging disposal.
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MINISCAN

SURVEILLANCE AND SUPERVISION

Miniscan is a high speed surveillance system
checking alarm points and providing information in
digital form. The modular design enables
connections to be madé for measuring control or
automatic programmes.

. THE CONTROL UNIT

The compact desk unit is easy to read and operate.
Built around the scanner it is expandable from 25 to
999 points. Alarm calls activate a buzzer or a TELE-
TRACER Pocket Paging signal until the acceptkey is
pressed. The identity of any alarm is shown on the
digital display.

CASS HIGH-SPEED
ELECTRONIC WATCHMAN

=k

FIRE

Automatic
detection or
break glass
system.

CRIME TEMPERATURE  POWER FAILURES BREAKDOWN

VARIATION

Perimeter, Heating, Day and night  Automaiic
vault, safeand  ventiiating, air protection. signal of
hold up alarm.  conditioning, faiiures for
boiler failures. freezers, cold

store.

Cass Electronics Limited
FIRE AND SECURITY DIVISION

CRABTREE RDAD, THORPE, SURREY TW20 8RN
TELEPHONE EGHAM 6266 TELEX 934593

FLOODING

Level -~
varnations,

water seepage

in buildings or

tunnels.
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This paper was given to members of the London Branch on Tuesday,

- September 28 1976 under the chairmanship of Mr. K. J. Earwell.

Dr. Burman is not a medical practitioner but a bacteriologist concerned with
the quality of water for some seven million London consumers, and in his
capacity as Manager of the Metropolitan Water Laboratories for the Thames
Water Authority, he Is supported by a rotal staff of approximately 100. Mr.
Tabor is Senior Supplies Engineer with the Authority. '

Dr. Burman stressed that although his experience in the water industry
spanned some 31 years he would only refer specifically to the water treatment
practices and problems associated with the Metropolitan Water Division.

Problems in Water
Treatment and Distribution

Dr. N. P. BURMAN PhD FIBIOL FIMLS
Mr. R. TABOR CEng MICE MIWES

Basically, all raw river water received
for treatment is derived from two
main sources — the River Thames
and the River Lee, and pumped to
large open storage reservoirs. During
storage suspended solids, and other
impurities tended to ‘settle’ and fall
to the bottom, This storage period
can be anything from one month to
“over a year, depending mainly on
engineering and hydraulic manage-
ment requirements and to some extent
on quality requirements, particularly
factors related to growth of green
algae. Improvement in quality usually
occurs, resulting from the dying out
of poliuting micro-organisms, and
oxidative changes in the dissolved
organic matter.

The next stage in the purificaticn
process is -that the water flows under
gravity to primary filters of the rapid
sand or micro screen type, which
remove the larger particulate matter
including much of the algae growth.
The water then continues its journey
under gravity to secondary slow sand
filters which reduce considerably the
presence. of micro-organisms. Fil-
tration through a sand bed two feet
deep reduces bacteria by 80 to 99%,

especially the polluting intestinal bac-
teria. Water turbidity, taste and colour
undergo distinct changes. The water
is finally treated with c¢hlorine, and
pumped into a contact tank to enable
the chlorine to -complete its disin-
fecting action and its chemical oxi-
dation of organic matter. Finally the
treated water is pumped to covered
service reservoirs, generally situated
at high level, from whence the water
supply gravitates to the consumer.

Besides drinking water, water is of
course also used for many different
applications including domestic, indus-
trial and agricultural uses, food
preparation, beverages, pharma-
ceuticals etc. Treated water should be
colourless, tasteless, odourless, non-
cofrosive, contain no pathogenic
organisms, biological forms, chemicals
or metals, and not be harmful.

A wide variety of living organisms
— algae, bacteria (aerobic and
anaerobic), moulds and fungi are all
frequently encountered in the treat-
ment of river water. Algae, which are
distinctively green or blue-green in
colour, require a light source for their
metabolism and are usually found in
open water surfaces. Dead algae tend

to fall and settle, creating objection-

able odours. Moulds also cause
unpleasant smells.
Limnological observation towers,

fitted with instruments for measuring

water temperatures and dissolved
oxygen differences, are now very
acceptable ‘tools’ in the newest

storage reservoirs. They record results
automatically and visually at the
‘works' laboratory for observation,
and in cases of emergency an audible
signal is given. The principle of the
micro-strainer is of special interest.
It is basically a cylindrical rotating
screen usuailly covered with 496 wires
by 76 double wires to the inch, giving
approximately 80,000 apertures per
square inch — the inner size of the
apertures being 35 microns. The
periphery of one side of the drum is
provided with a ring of teeth which
engage with those of an electrically
driven gear which imparts tinear drum
speeds of 20, 35 or 50 feet per minute,
as desired. One end of the drum is
open and revolves against a matching
inlet opening in the end frame, which
is built into a reinforced concrete wall
of the tank containing the screen, and
which divides the unfiltered water
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from the filtered.

The down stream end of the drum
is blanked off, and rotates against the
other end frame which stands in the
filtered water compartment. As the
sediment is entrapped it is washed
away by a series of high pressure
water jets spanning the length of the
drum as the strainer slowly revolves.

In conclusion it is suggested that
the use of any substances which
support or encourage microbial
growth should not be allowed to come
in contact with potable water. Careful
consideration” should be given, for
example, to the exclusion of all joint-
ing materials based on linseed oils, on
any other vegetable oil, or on shellac,
and of most grease type fluxes. How-
ever, PTFE tape and PTFE-based

Portugal 78 :

5th International Congress
of Hospital Engineering
Lisbon May 28 - June 2 1978

Call for papers

The next International Congress will
be held in Portugal in summer 1978.
There are a number of subjects on
which papers have been invited by the
organisers, and a detailed summary of
around 500 words, or of course the
full paper, should be submitted in
duplicate before July 1 1977. A
selection committee will inform
authors of acceptance of papers by
August 31 1977; full papers must then
be submitted by November 30 1977.
The subjects are as shown:

Organisation

The 3th Congress is sponsored by the
International Federation of Hospital
Engineering, the Ministry of Health
and the Ministry of Public Works. It
is organised in conjunction with the
Associagdo Portuguesa de Engineering
Hospitalar. It will take place from
Sunday, May 28 to Friday, June 2
1978 at Calouste Gulbenkian Foun-
dation. All enquiries should be
addressed to: Comissio Organizadora
do 5 Congresso Associagdo Portuguesa
de Engineering Hospitalar, Av. Migue!l
Bombarda, N® 133, 5°B Lisboa, 1
Portugal.

materials and all silicone products can
be expected to be micro-biologically
inert, provided that they do not con-
tain other substances in their com-
pounding which support growth.
Plasticised PVC flexible anti-splash
tap nozzles, found unfortunately in
many homes, should be discarded
immediately as potential bacteria
‘carriers’,

The importance of regular river
water examination is fundamental.
For example, largely during mild
winters, which favour the breakdown
of organic matter in the soil coupled
with low rainfall and low river flows,
the nitrate concentration can increase
to such an extent that the Water
Authority will order the discontinu-
ation of water extraction from the

river source, and rely upon its reser-
voirs until such times as the nitrate
content falls to an acceptable level.

High nitrate concentration if
allowed to go unchecked could be
harmful, particularly to bottle-fed
babies. At no time has the level in the
London area exceeded 11.3 mg/litre
{measured as nitrogen) which is the
level at which the WHO recommends
that the locat health authorities should
be notified. At twice this level alterna-
tive sources of water should be made
available.

The Metropolitan Water Division
supplies engineers are always available
to Hospital Authonties for advice on
correct plumbing system methods and
on leakage, which is a serious prob-
lem. Constant vigilance.is essential.

SUBJECT | — Hospital planning and programming
National and regional hospital planning. Emergency planning in a large city

Hospital size

Centralised supply and service systems in hospitals

Hospital site. Security of the hospital

Hospital, department and service programming
SUBIJECT 2 — Modern hospital construction

The shape of a hospital

b. Hospital and nursing unit standardisation
¢. Industrial building applied to hospitals
d. Hospital design and project management
e. Capital and operating costs in hospitals

SUBJECT 3 — Industry and hospital equipment

Bio-engineering

Medical engineering and equipment

Sterilisation equipment
Laundry equipment
Kitchen equipment

Incineration equipment. Plastics disposal

SUBJECT 4 — Hospital engineering services

a. Technical plants

b. Air conditioning

c. Emergency services

d. Medical gases

e. The hospital sewage system

SUBJECT 5 — Safety and comfort

Safety precautions and regulations in hospitals

a

b. Comfort for patients and personnel
¢. The environment and the patient
d. Public health engineering

SUBJECT 6 — Hospital maintenance

.a. Preventive maintenance

b. Maintenance costs

c. The hospital and its cwn maintenance service

SUBJECT 7 — Hospital engineers inside the hospital. Hospital engineer training
a. Engineers and the other personnel in a hospital

b. Hospital engineering and administration

c. Hospital engineering training, nationally and internationally
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Classified Advertisements

APPOINTMENTS AND SITUATIONS VACANT

South West Thames
Regional Health Authority

Engineering Clerk of Works

To work within the Engineering Division of the Authority
supervising engineering work at various sites within the
region, which covers the following area — Surrey, West
Sussex and the south-west corner of London. Initially
the officer will be based at Guildford, but this could
vary depanding upon the location of the particular sites
to be supervised.

Applicants (male or female] must have sarved an
apprenticeship in mechanical or electrical engineering
and have not had less than five years’ experience super-
vising site installations employing trades associated
mechanical or electrical building services.

Salary scale: £3,345-£4,251 per annum plus £141 per
annum London Weighting. Commencing salary accord-
ing to experience.

Application forms from Personnel Officer {S2), 40
Eastbourne Terrace, Paddington W2 3QR.

Completed forms to be returned by May 27 1977.

QUEEN MARY COLLEGE (University of London}
MAINTENANCE DEPARTMENT

DEPUTY SERVICES SUPERVISOR

required to assist the Mechanical Services Supervisor
with the maintenance and inspection of installed equip-
ment. The person concerned must have served a
recognised apprenticeship and be prepared to carry out
practical’ work. It is essential that he/she has sound
practical experience regarding the repair and mainten-
ance of oil and gas-fired steam and MTHW boilers, air
compressors, air conditioning equipment, laboratory and
plumbing services, heating and ventilating control
equipment, together with knowledge of water, gas and
drainage systems and the preparation of boilars and
pressura vessels for inspection by insurance surveyors.
Wages £69.36 per week, plus additional supplement
under Stage Il of the Government’'s pay code. Five-day
week, forty-hour week, Three weeks’ annual leave plus
a week at Christmas and Easter which includes the
public holidays. Pension schemae.

Letters only to Assistant Secretary (Establishment)
M/DSS, Queen Mary College, Mile End Road, London
E1 4NS, stating age, experience and qualifications.

Closing date: May 18 1977,

NORTH YORKSHIRE AREA HEALTH AUTHORITY
HARROGATE HEALTH DISTRICT

Applications are invited for the post of

ASSISTANT ENGINEER

{£3,063-£3,507 per annum plus non-enhanceable pay
supplement)
based at the Royal Bath Hospital, Harrogate

The successful applicant will be responsible to an
Acting Deputy Group Engineer for the day-to-day engin-
eering functions of the above hospital and associated
properties.

Applicants must have completed an apprenticeship in
mechanical or electrical engineering or have otherwise
acquired a thorough practical training as appropriate to
the duties and responsibilities of the post which include
direct supervision of a coal-fired steam boiler plant.
Applicants must hold an ONC in electrical or mechanical
enginearing or an alternative qualification acceptable to
the Secretary of State.

Applications stating age, qualifications, full details of
previous experience together with names and addresses
of two referees to: District Works Officer, Harrogata
Health District, Windsor House, Cornwall Road, Harro-
gate, Closing date May 27 1977.

CROYDON AREA HEALTH AUTHORITY Area Engineering Services

ASSISTANT ENGINEER

(Male or Female)
for duties on an Area basis, initially based at Warlingham Park
Hospital {626 beds, psychiatric). Applicants should possess ONC
in Engineering or an equivalent qualification.
Salary scale £3,063 p.a. rising to £3,507.
Suilably qualified and experienced candidate may commence at
£3,285, London Weightling of £354 and supplementary allowance
of £291 p.a. is also paid plus five per cent supplement — minimum
£130 p.a., maximum £208 p.a.
This post offers excellent training for Enginears wishing to make
a career in the hospital service.
Apptications, stating age, quatifications/apprenticeships, full detrils
o! previous experience together wilh names and sddresses of iwo
rofereas (current/pravious employers preferread) who will be con-
tacted if called for Intesrview, to Area Personnal Officer, General
Hospital, London Road, Croydon, quoting refsrence: AWO015.

Closing date for applications: May 30.

Surrey Area Health Authority
South West Surrey District

ASSISTANT HOSPITAL
ENGINEER

required for New District
Genearal Hospital, Guildford,
to be responsible to the Hos-
pital Engineer for implement-
ing District Works policies.

Applicants must have com-
pleted an approved appren-
ticeship or similar practical
training and possess qualifi-
cations to ONC grade or
acceptable alternative.

Salary on scale: f£3,083-
£3,507 plus £141 Quter Lon-
don Weighting plus £291
Supptement plus additional
Supplement of £174.

For application form please
apply to Staff Officer, St.
Luke's Hospital, Guildford,
Surrey. Tel. Guildford 71122,
ext. 469.

Closing date: May 25 1977,

To place an advertisement
in the next issue of

HOSPITAL ENGINEERING
appearing on

JUNE 3 1977,

please contact:

Sus Cartwright

EARLSPORT LIMITED,

33 Ludgate Hill, London
EC4. Teal. 01-248 0148

by May 24 1977 latest

Devon Area Health Authority
Torbay Health District

HOSPITAL ENGINEER

Required to be responsible to
tha District Engineer for the
operation and maintenance of
Health Service propertias,
Hospitals, Health Cantres,
etc. within the northern Sec-
tor. Qualifications and experi-
ence as PTB Circular 261.
Salary scale: £3,351 to
£3.942 plus £291 annual
supplement and £72 responsi-
bility allowance,

Job description available until
Friday, May 27 15877, from
the District Engineer, Newton
Abbot Hospital, East Street,
Newton Abbot TQ12 4PT.

HILLINGDON HOSPITAL
Uxbridge, Middlesex

HOSPITAL
ENGINEER

Specialising in preventive
maintenance and energy
conservation. Must have
previous hospital engin-
eering experience and
DHSS approved qualifi-
cations. Salary £3,996-
£4,687.

Application forms from
Sector Personnel Officer.

Closing date June 3 1977,




CLASSIFIED ADVERTISEMENTS
— continued from previous page

APPOINTMENTS AND SITUATIONS VACANT

THE NATIONAL HOSPITAL
Queen Square, London WC1N 3BG

HOSPITAL ENGINEER

The Hospital Engineer is responsible to the Group
Engineer for the services at the main hospital in Queen
Square and two branch hospitals at Maida Vale and
Finchley, plus laboratory buildings, staff homaes, etc.

We requirs someone who will have served an engineor-

ing apprenticeship and have a sound knowledge of

‘mechanical and engineering plant and its maintenance

and who also possesses one of the following qualifi-

cations or an altarnative qualification acceptable to the

Secretary of State:

{a} HNC in Mechanical Engineering together with cer-
tificates of a technical college or a collage of further
education in Electrical Engineering and Industrial
Administration if these wera not taken as subjects
of tha course.

{b) City and Guilds Mechanical Engineering Tech-
nician’s Certificate {Na. 293 or 255) Part Il Plant
Engineering, togather with an Industrial Adminis-
tration Cartificate or City and Gullds Electrical Tech-

_nician's Technological Certificate (No. 57 or 281)
plus certificates of endorsement in Appliad Heat,
Applied Mechanics and Industrial Administration,

Salary £3,351-£3,942 par annum, plus a responsibility

allowance of £147 per annum; plus supplements of

£312 and 5% {maximum £208} per annum, plus London

Waighting Allowance of £354 per annum.

For application form and job description please writa to
Mrs. J. Andrews, Personnsel Officer, at the above
address or telephone 01-837 3611, extension 66.

Closing date Juna 3 1977,

-

Opt guaranteed parking

for authorised personnel...ideal for
Hospitals, clinics & private car parks

The °‘APTCARD’ c¢ar parking system always
guarantees space in your car park . . . and in the
case of hospitals it could mean the difference

between life and death!

Only card holders are able to gain admisslon.
Each person is provided with a programmed card
and only this will operate the entry and exit
barriers. .

No attendants are required-and the system works
around the clock and in all weathers.

Specifications available
on request.

aptcontrols ltd.

7-81 Scrubs Lane, London NW10 65H

Telephone 01.960 0111 Telex 923818
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ASBESTOS

STRIPPING

by the safety.
specialists -

How does this man
fit into the modern
Ward Demolition scena?
His job is the safe
stripping of asbestos.
He is trained by Ward,
equipped by Ward,
and dressed in safety clothing from Ward.
He works under conditions tightly controfied
by the Ward Health and Safety Department.

Ward has been setting the pace since 1898,

and today offers an unrivalled service through over
30 Depots, an Industrial Dismantling Division

and an Industrial Services Division.

If you have a problem involving the stripping
of asbestos under controlled conditions
remember. ~ Ward's the word.

THOS. W. WARD LTD

HEAD OFFICE: Albion Works, Sheffield S4 7UL
Telephone; 0742-26311.
LONDON OFFICE: Chestergate House,
Vauxhall Bridge Rd. SW1V 1HE.
Telephone: 01 834 8595,

0D30A

93/0107




Consumett-Unesweetsmel
off suscessinwastedisposall

MissN.Ostril

o

The clean, clinical destruction of
hospital waste calls for much more
than afireand achimney.
The smoke and residue alone
present a serious potential
health hazard —unacceptable
under the terms of current
anti-pollution legislation.

That's why over 3000 g%
Consumat incinerators are =
installed throughout the world
reducing all types of waste to a sterlle

ash—simply, safely and automatically.

The Consumat "starved -air”
incineration system has no grate,
no turbulence, no smoke,and no
problems,

Push button operation and easy

{ contiol saves operator lime and cuts

} running costs.

It's the finest and most
reltable incineration
system in the world.
Ask for full details.

Jenking
Systems Linited

Registered Office:

Wortley Road, Rotherham, South Yorkshire S611LT,
England Telephone: Rotherham 76701 (5 lines)
and 64201{5TD Code 0709)

Grams: Jenkins Rotherbam Telex: 54111




