
Hospital 



. . 
cover 2 HOSPITAL ENGINEERING JANUARYIFEBRUARY 1975 INTERNATIONAL I TION 
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- for a complete steam supply service 

The Clayton Steam Supply Package will arrive at your plant 
-- - - complete, fully assembled onto a one-piece underbase, tested and 

commissioned - all you have to do is connect your services and in 
three minutes you'll be using dry steam. 

SAVES SPACE - AND FOUNDATIONS 
Compact - takes up only a quarter ol  the 
space used by conventional bo~lers and 41s 
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SUPER ECONOMY 
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Sequential control on twin units allows 
complete shut-down o l  ono boder at low 
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requirements too. ~t all adds up to unusually 
low runnmg costs 

SUPER SAFE 
Never a single explosion in lorty years and 
there are over 50.000 in current international 
use. Ambient temperatures remain normal. 
noise levels are low. and air pollution is 
virtually eliminated. 

UK MANUFACTURED - UK SERVICED 
With over twenty years experience in 
supplying and servicing Clayton Steam 
Generators, the Boiler Division of GEC 
Diesels Ltd offer you a single soorce service 
and spares responsibility for your entire 
steam package. 

Why not ask us for advice on your steam 
needs? 
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A EUROPEAN 
MARKET, FOR 

CONDITIONING 
AND SANITARY 
ENGINEERING 
The Ish-International Trade Fair for Sani- 
tary Heating &Ai r  Conditioning Engineer- 
ing in Frankfurt am Main has become one 

,of the leading trade fairs in its field in 
Europe, and the 8th fair will be held from 
the 19th to the 23rd March 1975. 

The lsh is always widely supported by 
visitors and Trade buyers from most Euro- 
pean countries and whilst we can justifi- 
ably claim that the lsh is a truly European 
Market, there is an increasing interest 
being shown by experts from the ,USA- 
35% up from 1971 to 1973. 

~ p ~ r o x i m a t e l ~  11 00 exhibitors from 
14  countries will be showing the latest 
developments in household equipment, 
including technical equipment for heating 
and air conditioning systems; kitchen and 
bathroom equipment and examples of the 
influence of architects and interior de- 
signers in this field. 

Broadly speaking the proportion ot 
exhibitors is :.heating 50%; sanitary iittings 
30%; air conditioning 15%;. other ancillary 
interests 5%. 

There will be a wealth of information at 
the Fair indicating the extent of develop- 
ments that have taken place within the 
exhibiting industries to meet the. new 
demands resulting from questions con- 
cerning energy supply, water supply, en- 
vironmental protection, heat insulation and 
sound proofing. 

Because of the increasing interest- of air 
conditioning (doubled between the last 
two fairs), and its international signifi- 
cance, the patronage of the 8th lsh has 
been taken u p .  by the West German 
Federal Minister of the Economy, Dr. 
Hanns Friderichs. 

International 
Trade Fair ' , . 

Sanitation - Heating - 
Air-conditioning 
Frankfurt am Main 
19th.-23rd. March, 1975 
The ish, Europe's largest and most important trade fair 
in the field of sanitary, heating and air-conditioning 
technique,is taking place regularly at two-year inter- 
vals.In 1975,the tradespecialistw;ll beofferedonce 
again a comprehensive survey on the latest stage of 
technical development in the following sectors: 

Sanitary techniaue (includina sauna.swimmina oool 
and water-treatment technique), heating techsque, 
ventilation and air-conditioning techniaue,fittinas, 
measuring, testing and controhn~ts and equipment, 
plpes and accessories, pumps, kitchens and kitchen 
technique, workshop-equipment. 

For further information, please apply to: 

LEP Transport Ltd.,Sunlight Wharf, 
UpperThames Street, 
London EC 4P 4AD,Tel.01-236 5050,Ext.147, 
Telex: Transport London 88 72 83 
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supply calorif ier 
that leaves themore 

conventional t v ~ e s  cold 
SAVE 90% OFTHE SPACE REQUIRED BY THE 

MORE CONVENTIONAL SYSTEMS. SAVE 95% OF 
THE WEIGHTOF MORECONVENTIONAL 

SYSTEMS. 
Save space and save weightwith improved 
performance.That is the claim of the BSS- ' . 

Angelery heat exchanger. 
Because i t  isinternally controlled by a patented 

compensator, which regulates the heat-flow control 
valve, the BSS-Angelery hotwater generator can 

actually think for itself. I t  can be programmed to 
anticipate a specificdemand,average any 

momentaryfluctuation, and measure the amount of 
heat being transferred at any one time. And what's ' ' 

more, i t  is supported by a ten year unconditional . 
, 

guarantee against physical rupture orthermal shock . 
damage-what more could you ask. Nexttime you 

have to install a hotwater generator, specify the 
BSS-Angelery, i twi l l  save you time, space and 

money into the bargain.. . BSS Limited are one of 
the largest supplierspf heating and pipeline 

.equipment in the UKand Eire and a technical sales 
force of over 100 men are always available to give 

personal on site advice without any obligation. 

Write nowforfull detailsofthe BSS-~ngelery 
range of heat exchangers i t  could help to warm things up. 
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development in 

laundries 
M. E. BRYANT 

In the last ten years, the advent of large- 
capacity machines has resulted in a con- 
siderable change in the design of hospital 
laundries. The small local laundry has 
been replaced by the central laundry, 
capable of processing up to l00 t of linen 
per day. Here, recent developments within 
the field are discussed, especially the pro- 
cessing of linen up to the ironing, pressing 
or garment-finishing sections. , 

The advent of machines such as the large capacity 
continuous, batch continuous washers and washer/ 
extractors,has resulted in many relatively small on-site 
laundries disappearing in favour of the large central 
laundry or, when combined with the central sterilising 
service department, the service centre: This has again 
resulted in a growth in the number of organisations 
offering a planning service specialising in the con- 
struction of the new laundries and the upgrading of 
existing,hospital laundries. Many individual hospital 
boards have also established their own planning offices; 
or extended existing facilities to cater for the new 

Mr. Bryant is with Polymark Ltd.,,Jeddo Road, Shepherds 
Bush, London W12 9EE, England 

concept in laundering. The result of this change in 
thinking is that planning engineers have adjusted their 
ideas to include the design of laundries capable of 
processing up to 100 t of linen per day. 

Manufacturers have responded to the challenge, with 
developments in the fields of work handling, classifying 
and washing equipment with integral extraction 
facilities. Sheet-feeding machines have advanced con- 
siderably during this period, especially with regard to 
the reduction of personnel required to operate the 
equipment with enhanced quality. 

Another important development in laundry planning 
has been the introduction of flowlines, where various 
classifications of laundry work follow a specific route 
through the laundry using, wherever possible, gravity. 
Specific flowlines can be established for flatwork, large 
and small, both requiring ironing facilities (preferably 
in-line), towels, requiring full drying facilities, and 
garment processing, which is similarly streamlined: 

. Soiled-work-storage 
Until recently it often appeared, when a laundry layout 
was considered in retrospect, that the planner had ' 

succeeded in producing a marvellous operational 
laundry, but had almost forgotten the very important 
initial work-handling process. 

A critical work-path analysis should start at the bed 
in the ward of the hospital: it is only from this beginning 
that a truly efficient work-handling and storage system, 
including transportation, can be devised. 

Within the laundry the introduction of various con- 
cepts of conveying systems has resulted in the picture 
undergoing considerable change. These' concepts 
include: 

conventional band conveyors 
enclosed 'airstream' conveyors 
powered and free monorail systems 
mobile and suspended container systems. 
Of these the band conveyors need no further elabora- 

tion as they are of the type used throughout industry 
'modified to suit laundry application. 

Enclosed airstream conveyors offer perhaps the most 
advanced thinking, provided that the designed project 
commences in the wards of the hospital, whereby, 
through enclosed tmnking, soiled work can, be con- 
veyed, perhaps initially by gravity, to a point where a 
powered airstream is introduced, or container systems ' 
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Ironing 8 Resring5ction. 
(Machines Not Shown.) 

Hospital laundry layout with continuous washers 

take over. For onsite laundering, such systems can be 
tunnelled direct to the checking and classifying systems. 
or even directly to the actual commencement of the 
washing process. 

Powered systems are many and various in their 
concepts. Endless chain or nylon ropes driven by 
electrically powered motor-gearbox units predominate. 
These systems usually suffer from the disadvantage of 
having the 'hangers' or hooks set at predetermined 
centres, usually approximately l m, to allow for bag 
or container clearance when proceeding up an incline 
and therefore the system is only able to store a relatively 
small number of containers in a specific length of rail. 
Unless fed to a free-running storage-rail system, a 
further disadvantage is that work to a central laundry 
invariably arrives by the van load and the system is not 
flexiple to allow the van man to load at one fixed point 
X number of bags, while the bags at the termination of 
the system in the classifying area are being removed 
individually at a much lower rate. 

'Power and free' systems remove most of the dls- 
advantages of the powered-only systems. These com- 
prise a contained powered chain with an adjacent track 
in which captive wheels with attached hooks run. The 
chain drives the wheels at certain points, such as 
inclines, the bags on the hooks running into 'sidings' 
where the storage is required. The basic drawback of 
this system is cost, but many consider it to be the best 
compromise. I 

The system with the most intensive development . 
over recent years is the gravity system, where 'Diabolo' 
wheels run on a rail usually of circular section, forward 
motion being achieved by the inclination of the rail, and 
elevation by inclined or vertical hoist. The utilisation of 
gravity means that these systems invariably prove less 
expensive to install and operate, and areparticularly 
suitable for multitier storage, as they are compact, and 
therefore make for maximum utilisation of the storage 
area available. 

Many sophisticated systems of this type have been , 

installed incorporating advanced pneumatic andjor 
electronic controls which enable one operator to pro- 
gramme the routing and storing of many hundreds of 
bags in a relatively short time. From storage the work 
can be called off for the commencement of processing. 
as necessary, to maintain productive balance in the 
laundry or to suit the specific needs of hospitals, or 
linen-bank stock. 

Classifying systems 
The classifying of soiled linen presents numerous diffi- 
culties, especially when the volume of work handled by 
a central laundry is considered. - 

It is not possible to generalise on the subject of foul- 
work handling, as the ultimate processing procedure 
must determine the method of presentation. 

The problem of moving a weight and volume of linen 
other than by manual effort has yet to be completely 
conquered. Considerable effort is directed to this sphere 
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Hospital laundry layout with continuous washers 
and washer extractors 

of investigation as many existing systems leave much to . 
be desired. 

Undoubtedly the simplest of the two systems generally 
. used by laundry planners is a standard-type band con- 

veyor, on to which the contents of the soiled-work 
containers are emptied, with sorters spaced at intervals 
along the conveyor selecting specific classifications for 
placing aside to storage bins or  open net bags. This 
usually involves a large 'walk' element, and low pro- 
ductivity. The containers are sometimes suspended on a 
conveyor systenl for conveyance to the washroom, a 
weighing device being incorporated in some cases. 
Although this system does reduce labour compared 
with less automated systems it nevertheless still needs 
too many operators for an unpleasant and fatiguing 
task. 

A more sophisticated system requiring fewer staff' 
consists of a classifying and conveying unit incorporat- 
ing a moving belt, on to which articles are placed for 
injection into an airstream ducting. The work, to 'its 
specific classification, is ejected through outlet ports 
arranged at intervals, as necessary, to bring the work to . . the work of processing. This can be direct to the feed of 
a continuous washing plant, to automatic hopper- 
loaded washers, washer/extractors or  monorail. 

The classifying operator, by use of a control panel, 

Soiled Work Slorage. 
(Two-Tier.) 

Sorling 8 Classifying. 

Foul Wash. 

Main Wash. L 

, . 

Tumblers. 

Shed ~eed i r .  

selects the.point of discharge. By the intrdduction of 
electronic counters to the keyboard of the control 
panel, work analysis can be established for production 
control. This system codsiderably reduces the un- 
pleasant handling of the articles by the operator, 
decreases fatigue, and can result in three times the 
output otherwise achievable. By incorporating an auto- 
matic weighing deviceinto this classifying system, pre- 
determined modular weights of work can flow by 
various means direct to washing plant. 

Marking systems 
Two basic marking systems are now used in central 
hospital laundries, these being Jemporary and perma- 
nent article identification. The centralisation of hospital 
laundering, together with the improved facilities for 
nursing staff and long-stay patients, has demanded a 
specialised service within the laundry for the processing 
of individual bundles from doctors, nurses, general 
staff, and patients. 

The system of temporary marking and 'lot' control 
introduced into domestic laundries many years ago is 
now rapidly extending to all hospital laundries. Articles 
from each bundle are temporarily marked in a simple 
but strict numerical sequence, lots or  batches of bundles 
being colour coded into predetermined quantities to 
give visible lot identification a t  all stages through ttie 
1aundty:By using the available specialised racking and 
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Installation of barrier-type washerlextractors 
shown on loading side 

General detail of free or gravity-type monorail 
conveyor 

iontrol system, all artlcles can be quickly checked f i r  Small washer/extractor of 30kg dry-weight 
the correctness of lot and individual bundles. capacity 

Further benefits of the system are derived from the 
printed marks, which can read to give the day and week and would be costly in application. Therefore a . of processing, and the operators are made responsible permanent identification suits the needs of most 
for checking, marking, racking, and packing. Marks hospitals. 
are removed in the packing operation before the Unsi&tlv black or coloured ink marks have lone 
bundle is returned. been superseded by a thermosetting transtat labe? 

For the bulk of w a ~ d  linen, including wearing designed to last for life of the article. This type of 
apparel, tempdrary marking serves no useful purpose, permanent label, now predominantly used in British 
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Frank handles 22 loads a shift with his Cherry,Tree 
Braunex Washer Extractors 

At Oxford's Radcliffe Infirmary, Group Laundry 
Manager Frank Dumbleton has been handling up to 22 loads in 

an 8-hour day. His Machines? Cherry Tree BUW4oo and UUWzoo 
Neutron \Y'asher Extractors. His loads? Mixed hospital work 

of all kinds, as you can see from one of his 
typical production schedules. 

More and more hospital laundry maiiagers are achieving 
high production . rates-econornically-with . Cherry Tree machines. 

Cherry Tree will be glad to show you horn. . . 
0.. .... 
0.. . 

I The Cherry Tree Machine Co. ~ t d  
Incorporating Thornas Bradford 8r Co. Ltd 

Blackhorn, Lancashire. Telephone: Blackburn (0254) 21544 Telei:  668747 A member of The Weston-Evanr Group. 
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Power in the Wash .... 
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Free or  gravity-type monorail conveyor feedir 
washerlextractors 

presents saturated work from which water has to be 
extracted by centrifugal force, or compression, requiring 
additional staff. 

One of the first continuous washers to gain popularity 
was produced in West Germany and consisted of a 
number of synchronised washing units in line, each unit 
executing a particulat function'in the washing process,, 
i.e. prerinse, wash, rinse. The latest version of this 
machine incorporates an automatic integral extractor. 

Of the many other continuous washing machines that 
have appeared on the market, most are based on the 
tunnel principle, where the work is fed into a rotating 
tube to emerge from the other end having been sub- 
jected to a full washing process. Tunnel washing, com- 
pared with any other form of washing, is still a much 
debated subject. 

The swing now towards batch-type continuous 
washers will enable the further development of improved 
methods of water- extraction. To date centrifugal 
extractors have efficiencies far beyond other types of 
extractors where,. to reduce the moisture retention for 
final finishing, expensive and energy-consuming tumb- 
lers of large capacity are.required. 

hosoitals. can be so oroduced as to give information . 
such as: 
(U )  the name of the hasoital. or the arouo in house ~, . . - .  

colours with, if  necessary, motif or symbol 
(b )  the specific department within the hospital 
(c),the date at which the article or garment was first put 
. into use 
( d )  the style and size,of a garment for its replacement 

at the end of useful service 

Washer/extractors have also increased in size and 
technically in recent years, and commercial machines 
range in capacity from 15 kg up to 360 kg dry weight 
of work processed at any one time. Automation on 
these machines is now such that work can be auto- 
matically loaded into the machine and, once the pro- 
gram has been started, the machine will perform all 
the functions of washing, sterilisation, rinsing and 
extraction by a programmed chart. Semiautomatic nn- 
loading enables the turn round of the large capacity 

Sheet-feeding machine 

(e) if necessary, by the use of a special pen, further 
information can be added to the 'printed' label to 
indicate the name and /or deoartment 'of the actual 
user. 

The applicator for these labels has a dual purpose, as it 
can be used for applying heat-seal patching material for 
repair services. 

Washing machines 
Probably the greatest forward movement in the new 
design of laundry equipment has been the development 
of the continuous and washer/extractor machines. 
Individual batch washing machines as such are still 
available, and certainly cannot be discounted, especially 

' the dumping type, which automatically discharges the 
processed work, usually onto band conveyors, by 
tipping the cylinder. Nevertheless, this type of machine 

machines to now he completed in about 30 S. 

With the high extraction speeds reached by the latest 
machines, water-retention figures are very impressive 
and comparable with the most efficient of the individual 
centrifugal extractors. 

Tumblers 
Coincident with the development of large-capacity 
continuous washers and washer/extractors has been 
the development of tumblers capable of dealing with 
the comparable output. The standard type of batch 
tumbler is now available in capa~ities of up to and 
exceeding 100 kg dry weight, and many are available 
with automatic loading by belt conveyor or transfer 
hopper and automatic unloading, usually by tilting. As 
the basic design of these machines has been established 
for some considerable time, constant research and 
development has resulted in increases in efficiency and 
technical sophistication. 

A more recent development has been the continuous 
tumbler, or conditioner, mainly designed for use with 
continuous washers. These machines range from the 
relqtively small conditioner, in heated or unheated 
form, to largecapacity machines complementary to the 
size of the washers. 

Sheet-feeding machines. 
Machines for feeding standard sheets into a con-' 
ventional ironing machine (mangle) have been under 
development by laundrymachinery manufacturers for 
many years and a number of designs have been marketed 
with varying degrees of success. 
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The specification of such a machine is to improve 
operator performance, maintain or improve on ironing 
and folding-machine utilisation, improve quality and 
reduce cost. The limited number of different automatic 
Ilatwork feeders on the market achieve many of the 
specification requirements, but not all. . For sheet feeding up to some 600 sheets per hour, the 
entire specification can be met by at least one manu- 
facturer, but above this figure quality must be sacrificed 
for quantity. 

Basically the operation of these machines involves 
the clipping of the sheets into grippers which spread the 
sheet transversely to the, axis of the ironer, the sheet 
then being transferred forward by transfer bars, or feed 
bands, until it is presented to the feed bands of the 
ironer, where the normal ironer operation takes over. 
With one tried and proven machine the leading edge of 
the sheet is dipped into a suction cabinet and, after 
transfer of the leading edge onto the ironer-feeder 

It was not intended that the established expert on 
hospital-laundry planning would from this paper solve 
the problems he may have in the specific areas covered. 
I t  is believed that ample food for thought has been 
provided, even for the hospital engineer. For those 
unconnected with laundries a better appreciation of the 

.involved problems should be apparent. 
All laundry-machinery manufacturers are anxious, 

for their very existence, to produce the equipment to f i l l  
the needs of the progressive hospital-laundry manage- 
ment groups but it is essential that early collaboration 
between manufacturer and user be established, and that 
complete laundry planning progresses with speed to 
ensure that on completion a new hospital laundry is 
not obsolete before coming into use. 

A c k n o w l e d g m e n t s .  
I would like to thank the following for their assistance 
in the ~roduction of this article: 

-bands, the remainder of  the sheet is sucked into the ~niGersity Hospital of Wales (Cqdiii HMC) 
suction cabinet to create tension on the sheet trans- Newcastle Regional' Hospital Board 
versely and axially, resulting in high-quality ironing. R. W. Gregory'& Partners, Penarth 
With othermachines thetension in the sheet is.usually R. W. Gregory & Partners. Newcastle upon Tyne 
achieved transversely by rotating spiral brushes. Futurail, Banbury. 

D B v e l o p p e m e n t s  m o d e r n e s  e n  b u a n d e r i e  d 'B tab l i s semen t  hosp i t a l i e r  
Au cours des dix dernicrcs annPes. I'mivec dcs mach~ncs dc grande c3p3cile a rCsulle en un  changenienl considerable de Id 

' 
ionccprion des buxxlerics J'hBp~taux. L3 perlle buanderie locale s'cst vu  rcmphcie par la buanderir cenlralc ca~3blc dc 
trailer jusqu'a 100 t de linge par jour. Ici, on debat les d&elo~~ements rkents dans ce domaine. surtoui le traitement . .  . 
du link jusqu'au repassage, au pressing ou aux sections de finiiion sur les v6tements. 

M o d e r n e  E n t w i c k l u n g  i n  K r a n k e n h a u s w a s c h e r e i e n  
Das Auitauchen von Maschinen mit grokm Farsungsverm6gen hat zu einer crheblichen Ver;inderung in der Kanstrukrion 
von Krankenhauswhchereien gefiihrt. Die kleine 8rtliche Wascherei wurde durch die zentrale Wkherei verdr=ngt, die 
bis zu 100 t WLche pro Tag bearbeiten kam. Hier werden neue Entwicklungen auf diesem Gebiet, besonden die Bear- 
beitung von Wasche bis zum Biigeln. Pressen und Finish, erarterl. 

M o d e r n o  s v i l u p p o  nelle l a v a n d e r i e  d i  o s p e d a l i  
Nell'ultimo decennio I'awento delle macchine a grande capacitii ha causato wnsiderevoli cambiamenti nella progettazione 
delle lavanderie da ospedale. La piccola lavanderia locale 6 itita sostituita da una lavanderia centrale con una capacits 
di lino a 100 ton. al giorno. 1 recenli sviluppi in quest0 camp0 sono qui discussi, partiwiarmente it trattarnento della 
biancheria fin0 ai reparti di pressatura, stiratura e finilura dei capi di abbigliamento. 

Articles on hospital engineering 
Articles on subjects relevant to hospital engineering are 
always welcome from members of the Institute of 
Hospital Engineering and others with an interest in 
the field. 

The maximum length for articles is normally about 
2500 words, although good-quality shorter articles are 
quite acceptable. Three copies of the manuscript should 
be supplied, neatly typed in double spacing on one side 
of the paper only. If possible, the article should be 
illustrated with four .or five photographs or line 
diagrams, each referred to in the text, with a typed list 
of Figure captions a t  the end of the article. 

The illustrations themselves must be entirely separate 
' from the text and must ,be clear and neat. Clear 

diagramsjn indian ink on tracing paper or board or line 
diagrams, and unmounted black-and-white glossy 
prints of photographs, permit the best reproduction. 

Every article submitted should be accompanied by a.  
75-word summary and S1 units should be used where 
possible. References should be indicated by a super- 
script number in the text and should be given in the 
fullest detail in a typed list at the end of the text.' 

The manuscripts and illustrations should be sent to 
the Editor, Hospital Engineering, Peter Peregtinus Ltd., 
PO Box 8, Southgate House, Stevenage. Herts. 
SGI IHQ. The author must state his name, title, 
d e w ,  qualifications etc., the address and telephone 
number at which he can be reached, and brief details 
of the post that he holds. 
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31st Institute Annual Conference I IlIE hstitute I 
23rd-25th April 1975 
The 31st Annual Conference of the Institute will be 
held at the Postgraduate Medical Centre, Royal 
Victoria Hospital, Shelley Road, Boscombe, Bourne- 
mouth. 

Although the conference is arranged primarily for 
members of the Institute of Hospital Engineering, 
visitors from other societies and organisations, and 
from the hospital service, are welcome to attend any of 

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

.from the employing authority. 
Special arrangements have been made with the 

conference hotel, the Palace Court Hotel, Bourne- 
mouth, for accommodation for delegates and wive4. 
A special ladies' programme has also been arranged. 

Fees 
There will be a registration fee of E18 permitting 
attendance at theentire conference, with a daily fee of 69 
allowing attendance at the two sessions on any one day 
and a sessional fee of f5, which allows attendance at 
any one session. Lunch is included in these fees. 

Further details and an application form. can be 
obtained from the Secretary, Institute of Hospital 
Engineering, 20 Landport Terrace, Southsea, Hants. 
P01  2RG. 

Conference programme 

Wednesday 23rd April 
9.45 am. Coffee 
10.15 am. 
O ~ n c v \ ~  OPENING of the Conference by Dr. B. G. B. 

L u c ~ s ,  J.P., F.F.A.R.C.S., C.I.MechE., Hon. 
M.I.Hosp E., President, The Institute of Hospital 
Engineering 

10.30 am. 
THE APPLICATION OF THE FIRE PRECAZ~ONS ACI' TO 

HOSPITAL BUILDING AND ENGINEERING DESIGN 
Speakers: C. DAVIES, Dip.Arch@ist), A.R.I.B.A., 

Assistant Chief Architect, Department of Health & 
Social Security. and D. I. SINCLAIR, B.A.(Cantab.), 
C.Eng.. M.I.Mech E.. . Superintending Engineer. 
Department of Health & Social Security 

Chairman: Colonel .Sir Joseph WELD. O.B.E., T.D., 
Chairman, Wessex Regional Health Authority 

'There have been discussions between the DHSS and 
the Home Office to determine the way in which the Act 
will be applied to hospitals. Reference will be made to 
codes of practice and other codes which will "deem to 
satisfy" ' 

I news l 
AHEAD 

Speaker: G. K. ALSTON, B.Sc.(Eng), C.Eng., F.I.E.E., 
F.I.Nuc.E., Assistant Regional. Engineer, Oxford 
Regional Health Authority 

Chairman: 'B. A. HERMON, ,C.Eng., M.I.C.E., 
F.I.MechE., F.I.H.V.E., F.I.HospE., Regional 
Works Officer, South West Thames Regional Health 
Authority 

6.30 pm. 
R e c e ~ ~ l o N  given by the Dorset Area Health Authority 

in the Postgraduate Medical Centre, Royal Victoria 
Hospital, Boscombe 

Thursday 24th April 
10 am. Coffee 
1030 am. 
MWICAL ENGINEERING 
Speaker: Dr. S. R. MONTGOMERY, Sc.D., ' ~ . ~ n g . ,  

F.I.Mech E., Head of Mechanical Engineering, 
University College, London 

Chairman: Dr. B. G. B. L u c ~ s ,  J.P., F.F.A.R.C.S., 
C.I.Mech E., Hon.M.I.Hosp E., President, The Insti- 
tute of Hospital Engineering 

'Aspects of the general problem of integrating engineer- 
ing with the health services' 
2.30 pm. 
WHAT IS TECHNOLOGY DOMG TO m HEALTH SERVICE 
Speaker: H. S. WOLFF, BSc., Head of Bioengineering 

Division, Clinical Research Centre 
.Chairman: Dr. B. G. B. L u c ~ s ,  J.P., F.F.A.R.C.S., 

C.I.MechE., Hon.M.I.HospE. 
'Examples of benefits derived from the application o f  
technology. The position of the hospital engineer 
relative to the selection and maintenance of techno- 
logical ventures' 
7.30 pm. for 8 pm. 
CONFERENCE DINNER DANCE 
Palace Court Hotel, Bournemouth 

Friday 25th April 
10 am. Coffee 
10.30 am. 
THE WORK OP THE NATIONAL STAFF COMMIITEES IN 

THE HEALTH SWVICE 
Speaker: Dame Isobel GRAHAM BRYCE, D.B.E., M.A., 

Chairman, National Staff Committee for Adminis- 
trative and Clerical Staff; Chairman, National Staff 
Committee for Nurses and Midwives formerly Chair- 
man, Oxford Regional Hospital Board 

Chairman: The President. The Institute of Hospital 
Engineering 

'The work of these Committees and the achievements of 
their former counterparts prior to reorganisation' 
12.15 pm. 
CONFERENCZ C L O S ~ R E  by THE PResmEm, THE INSTITUTE 

OP H O S P ~ ~ A L  ENGINEERING 
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Deionisers 
A range of deionisers for in situ 
regeneration will produce purified 

. water at rates of up to 28 Ifmin. 
Each unit is equipped with a 
battery-operated conductivity tester 
which operates as soon as water is' 
passed through the unit. Water 

Pressure l tem~erature  recorder purity of between 10-20 MQ/c,,, is 
The self-contained recorder will obtainable. 
monitor pressure and temperature Stuaj-t Scientific CO., zodiac House, 
simultaneously on a circular chart 163 Londdn croydon, Surrey, 
20 cm in diameter. The,recorder is England 
mounted directly on a pipe with a . 
oressure connector. The back of the 
housing contains a bimetal element Fire 
for ambient temperature .measure- 
ment.. ~h~ spring-wound chart The BA 1111 .will monitor UP to 
drive . is  available for 8 or 24 h . 20 smoke detectors and power UP 

rotation and ranges up to 10.5 and to 15 bells in the event of a fire. The 

21 1 psi kgf/cm2, can be supplied. integral battery is kept at peak 
Pricesarefrom El  24: efficiency by an automatic charger. 

Up to 20 smoke detectors, 15 bells 
Linton Instrumentation. Wsol. and any number of break-glass call 
Harlow, Essex, England 

Door  holders 
. The door holders have no moving 

parts and operate on the electro- 
magnetic principle. The magnetic 
field will generate a holding force of 
13-45 kgf from four voltages: 12, 
24.48 V direct, or 240 V alternating. 
Loss of supply voltage will release 
the door, and so provide a 'fail-safe' 
facility. An overriding pushbutton is 
fitted to most models to allow 
manual operation without affecting 
any fire-alarm system, which may 
be controlling the doors. The arma- 
ture incorporates a wear-resistant 
antivibration rubber that makes the 
door holder self aligning. . 
Wormald Safety Alarm Services, 
7 BeechesAve., Carshalton Beeches, 
Surrey SM5 3LB. England 

points or heat detectors can be 
monitored with a 24 h standbyl0.5 h 
alarm capability. For a 48 h standby 
duration, 10 smoke detectors and 
5 bells may be incorporated into the 
system. The BA 1111 can initiate 
fire-prevention' equipment includ- 

ing emergency lighting and fire-: 
door release units. 
Chloride Bardic Ltd., William St., 
Southampton, Hants. SO7 1 OH. 
England 

. 
The Strobette is a combined strobo- 
scope and tachometer in a portable. 
high-impact plastics 'case. The 
stroboscopic flash rate is 200- 
6000 flashes/min and the tacho- 
meter speed rate is 2000-6000 rev/ 
min. The Strobette has a solid-state 
circuit, a plastics lens'and mirror- 
type reflector. Accuracy is within ' 

f 3% or better, and flash duration is 
about 10-25 PS. It has.a xenon 
white 6500 K daylight light, and the 
flash energy is 40 J. The price is 

' 

€49.50. 
Electronic Brokers Ltd., 49/53 Pan- 
cras Rd.. London NW7, England 

Master cont ro l  u n i t  
The MFC is an electronic data 
unit that controls and co-ordinates 
the M100 intercom system speech 
and selection functions,. and 
operates as a processor for all 
additional functions in the M100 
system. The control unit is con- 
structed in a modular form, the 
station capacity being decided by 
the number of cards employed. A 
single section card has four speech 
channels and a nominal capacity 
of 60 stations. There is a series of 
basic units handling 200-5000 
intercom units. 
Pye Business Communications Ltd., 
Cromwell Rd., Cambridge, England 

Area works officers 
The following havk been appointed area works officers 
in the West Midland Region: 
A H A  Name Previous post 
Birmingham W. Howarth Group Engineer, 

' South Birminp- 

Sandwell H. R. Grtin Chief Engineer, 
Central Birming- 
ham District (T) 

Solihull K. W. Ashton Group Engineer, 
Solihull 

Staffordshire B. J. Dunn Assistant Regional 
Architect. West - 

ham District 
Coventw F. J. Williams G r o u ~  Enaineer, 

 idl lands'^^^ 
Walsall C. F. Robson Assistant Regional . - 

Coventry 
Dudlev A. L. Towle Groun Ernineer, 

~ u d l &  . - 
Hereford 1 R. W. Chapman Assistant Regional 

~orces'ter Engineer, W& 
Midlands RHA 

Salop E. F. Austin Group Engineer, 
, South Warwick- 

shire District 

- 
Engineer, West 
Midlands RHA 

Warwickshire E. L. Galloway Principal Assistant 
Building Surveyor, 
West Midlands 
RHA 

Wolverhampton R. G. Smith Group Engineer, 
West Birmingham 
District 
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fluid heating o f ,  
laundry ironing 
machines 
P: EDEN, C.Eng., M.1.Mar.E. 

In an era when all hospital engineers need 
to look at the total energy concept of. 
laundries,.it is essential to examine briefly 
a method of assessing the performance of 
existing steam-heated machines and to 
look at their future possible development. 

Fig. l a  Steam pressure against temperature 
b Steam pressure against total heat 

Ironing-machine performance 
Heat used in drying the moisture from linen has been 
defined in the past as that heat required to heat the 
article and its contained moisture to 100°C plus the 
latent heat of the water: 

Heat used = (t2 - t,)(s+a)+aL per unit of material 
where t, = temperature of work into ironhr 

1, = temperature of work at exit from ironer 
s = specific heat of clothes (generally taken 

as 0.3 for cotton) 
a =,contained moisture weight per unit 

weight of material 
L = Latent heat of water at atmospheric 

preisure. 
The largest part of this expression is aL, the heat to 
turn water into steam. . 

The fallacy here is that total latent heat is necessary 
to evaporate the water. A true expression would be 
qaL, where q is an unknown dryness fraction for the , 
water vapour escaping from the process material. Some, 
authorities say that the amount of latent heat used is of 
the order of 80%. but this suggests an overall figure of 
0.8 for q. To my knowledge, no research has been done 
to arrive.at this figure and it is of purely academic 
interest at this stage. 

Secondly, in any thermal efficiency calculation we 
must define heat supplied. 

This a much more easily established figure and is, in a 
steam-heated machine, merely a matter of establishing 

1 the quantity of steam used per unit weight of process 
material throughout and multiplying this figure by the 
difference between steam and condensate heat content. 
Where dry saturated steam conditions apply on the 
supply side and accurate steam and condensate presfures 
are known, any experimental error is of reduced 
sigliificance in an efficiency calculation. 

Mr. Eden is with the Manlove Tullis Group Ltd. . 

In an oil-heated machine, the figure' for heat supplied 
is even more easily established. It is the product of oil 
flowing in, terms of weight multiplied by the difference 
in inlet and outlet temperature multipled by the specific 
heat of the fluid at mean operating temperature. 

Design of high-performance ironers 
To state the obvious, heat is transferred through an 
ironer.hed.and airing gap from the heating mdium to 
the process material more quickly with increasing 
temperature difference across the intervening material 
and in inverse proportion to the thickness of the 
conductitig material. 

To maintain this condition, the temperature of the 
heating media side. of the heat-exchanger material 
should not decrease significantly as the work proceeds 
on the colder side. 

Let us assume that the decision is made'to increase 
the temperature of steam. This autoniatically means 
that pressure is increased and (Fig. la) it is seen that the 

process heat 
surface 

condensate t~ lm 

1 1 Ironer bed Plate 
. 

Fig. 2 ~empe ra tu r i  gradient of the ironer . 
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curve controlling this condition increases pressure at an exchanging surface is &existent, but, for the unwary 
increasing rate for small increments of temperature. designer, there is an equivalent. This is, of course, the 

Fig. l b  shpws that the total heat available per pound near static film of oil that can-appear in the passages 
of steam increases verv zradually with increasing under the wronn flow conditions. 
pressure until, after aboit $0 lbflih2, the actual heat 
content per unit weight falls increasingly with increasing 
pressure. 

It is evident from these curves that one is chasing 
steam consumption above, say, 150 to 2001bf/in1, 
which, as pressure rises to take advantage of slowly 
rising temperature, creates con~pounded problems for 
the designer, the user and the maintenance engineer. 

From the decision to increase steam temperature, 
there are several major problems that have to be solved 
before the ironer performance is increased: 
0 the preisure vessel becomes increasingly stressed or 

the &teriill thickness must be incre&ed; which 
reduces heat transfer rates 

0 as the higher temperature steam has to surrender its 
-heat at a greater rate, the heated surface condenses 
greater quantities qf water, and, as the water film 
increases in thickness, the heat-transfer rate through 
it reduces because the very method by which ste& 
surrenders its heat creates a further temperature step 
in the heat-transfer nrocesi 

ronlng 
machine 
ternperalum 
sensing 
w n t t  

1 
I 

0 temperature 1 

contrdier 

generator 

Fig. 3 Primary circuit 
~~ ~ ~ - n - ~  ~ ~ - -  

0 as the ironer ages, corrosion also helps to defeat the Heat transfer from any.heating medium to process 
designer's purpose by creating more resistance to work in a laundry ironing machine can be reduced or 
heat flow (Fig. 2). made totally ineffective by incorrect design of the heat- 

From the' foregoing brief summary of the problems of ing side of the heat-exchanging surface. Work will stop 
advancing the performance of steam ironers, the and roll up on an area that cools rapidly as the process 

material absorbs the available heat. designer of these machines has to try to arrive at a 
system, within the heat-exchanger 'hot' channels, The oil passes, therefore, have to  be designed, 
passes or steam ways, that reduces the effects of the primarily to give good conditions for the transfer of 
condensate blanket. He can do little, without adding heat from the fluid to the whole surface drying the work 
enormous costs, to prevent corrosion or decrease material. The flow conditions in the oil have to be 
material thichess with rising pressure. ensured in the design stage and required work done 

' , The alternative fluid under consideration is basically examined against flow quantity and pressure loss&. 
an oil. This material prevents corrosion in the heat- To increase heat-transfer rates, higher temperatures 
exchanger passes and, as it operates only at  pumping and higher flow rates are required. 
pressures of, usually,;about 35 lbf/in2, the problems of Pumping losses increase with both increases of flow 
material thickness are minimised. quantity and resistance to flow. This, in the limit, could 

The problem of condensate blanket on the heat meati maximisation of heat transfer by unacceptable 
power absorption at the pump motor and, therefore, . 

Fig. 4 Secondary circuit 
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increasing the cost per unit of work. 
Before discussing the detail of ironer design, within 

the limits of reasonable commercial security, it would 
be as well to briefly describe the two common alter- 
native types of fluid heat circuitry. 

P r i m a r y  c i r c u i t s  
The simplest system of oil flow circuitry is shown in 
Fig. 3. The whole system must be filled and an expan- 
sion tank caters for the change in volume with rising 
fluid temkrature. 

Fluid is pumped through the generator coils, passages 
(absorbing heat from a burning fuel) and via steel 
piping'to the itoner. It returns to the suction side of the 
pump where a minimum pressure is maintained to 
prevent cavitation by the fluid level in the expansion 
tank and its height above the pump centre line. 

Some authorities recommend that a deaerator is 
installed in the oil return line to ensure the removal of 
all air and any vapours released from the oil because of 
its temperature. 

A pressure controlled bypass rouhd the heater 
ensures that the flow of oil through the coils etc. is not 
interrupted. This is essential.to prevent coil overheating 
and consequent damage to the material. 

In a simple circuit of this tvoe. it is normal. and has .. . 
the advantuge of simplicity, to control oil temperature 
at the heater unit. This is done by automatic control of 

velocity 
distribution 

large 
temperature 
drop over 
boundary 
layer 

temperature \ drop, through 
heotmg surfoce 
material 

small 
tempemtune 
&up over 
boundary 
layer 

drop through 
heating surfac 
rmterial 

L. 1 ---L1 
velocity b 
distribution 

Fig. 5 Boundary layers _ a Fluid with low velocity 
b Fluid with increased velocity 

the firing rate a t  the burner and; though a modulating 
type of burner is ideal, it is quite adequate for present- 
day machines t o  control on a high/low/off firing 
system. 

S e c o n d a r y  c i r c u i t s  
Fig. 4 shows an ironer working in a simple secondary 
oil-flow circuit. The heat-transfer fluid is circulated by 
the primary circulating pump round a ring main that 
returns the fluid to the pump section. The ring-main 
temperature is controlled by the generator thermostat 
and is limitedonly by the temperature capacity of the 
fluid or by any 'primary' user drawing heat on a simple 
flow system. 

The ironing machine in this case is working on a 
secondary circuit; i.e. it has a simple pumped circuit 
of its own, and oil flows through the ironer m d  returns 
to'the pump suction. The circuit remains stable in this 
state until heat is lost by the fluid in the machine; its 
temperature drop is sensed by the control valve senser, 

. which opens the control valve letting out cooled fluid 
to the ring-main return leg. This fluid is automatically 
replaced by oil from the flow leg of the ring main, which 
restores the secondary system temperature and its 
circuit stability as the control valve closes. 

The setting of the secondary-circuit temperature 
controller establishes the circuit stability temperature. 
which may be any figure below that of the ring-main 
fluid temperature. 

The chief advantages of 'this system are that the 
secondary circuit is independent for temperature 
control and its thermal capacity is small, so that-the 
inertia effect is minimised when changing its tempera- 
ture in either direction belo& the ring-main limitigg 
condition. . 
Thermal - f lu id  h e a t e d  i r q n e r s  
In designing the heat-transfer surfaces of a fluid-heat 
ironer, one has first to specify the rate at which heat is 
to be absorbed in drying the process material and the 
temperature range over which it is required (or possible) 
to accept heat from a heated surface. For instance, it 
may be possible to operate on cotton fabrics at a 
temperature of, say, 260°C providing. the material 
retains some small moisture content on completion of 
the operation; but perhaps the same high operating 
temperature for polyester materials may be impossible. 
owing to the different method this material has for 
retaining moisture. 

Nevertheless, it is possible to specify the material 
weight to be processed per unit time, and its density 
and required moisture content change over the process. 
From this, one arrives at the total heat required per unit 
time at a particular temperature, and, in doing so, one 
has to make an assumption for the value of q in qL. 

Heat has to be transferred from the bed surface at 
temperature t, to the process work in contact with it at 
temperature I,. The quantity Q of heat transferred in 
given time through a surface A is proportional to the 
temperature difference 1,- t,. 

Q a act, - 1,) 
or Q = hA(t, - I,) 

where h is the coefficient of heat transfer thr0ugh.a single 
material. 
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The overall coefficient U depends on the more com- 
plex condition for an ironer or almost any other heat 
exchanging surface. On simplifying, it is made up of h, 
for the boundary layer of fluid on the.hot side, h2 for 
the heat transferring wall and b3 for the boundary layer 
of steam generated between the transferring wall surface 

' 

and the sheet. h, is also affected by waxes and other 
antifriction materials that are deposited on the metal 
surface of the bed. 

The coefficient of heat transfer for steel 'plate is 
known at approximately 300 Btu/h/ft2/in/"F, and Q 
varies inversely with the thickness of material through 
which heat flows. 

On the hot-oil side of the bed material are channels 
designed to,give minimum boundary-layer thickness 
within the,,mling parameters of fluid flow velocity, 

, > .. 
0 
Fig. 6 Typical pump characteristics 

0.2 ! I I I . I  I 
0 100 200 300 400 500 600 

temperature. 'F 

Fig. 7 Specific heat against temperature 

004 I I I I I A 
0 WO 200 ,300 400 500 600 

temperature. O F  

Fig. 8 Thermal conductivity against temperature 

pumping losses and fluid temperature drop between 
bed inlet and outlet. 

In a pipe or duct, the flow condition changes from 
streamline to turbulent with increasing fluid velocity, 
and Figs. 50 and b show the boundary layer effect of the 
change from streamline to turbulent flow. 

The similar boundary-layer condition on.the process- 
material side of the heat-transferring material has to be 
minimised by removing the steam as quickly as possible 
as it forms, and keeping the wax layer aS a thin film. 

The balance of energy used in drying the process 
material to energy supplied has to be designed into the 
system. As fluid velocity increases, pumping losses 
increase. As fluid flow quantity increases, pumping 
losses increase. 

0 100 200 300 4W 500600 
temperature, "F 

Fig. 9 Viscosity against temperature 
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. 
ARE HELPING TO PIONEER THE WAY TO A 
BETTER AND CLEANER ENVIRONMENT 

Particulate 
filter range 
For use in 
ventilation units 
and schemes 
where very high 
standards of air 
cleanliness are 
required. 

For further details 
apply to :- 

'MICROFLOW LTD. ~ i n l e y ' ~ d ,  Fleet, Hants. Tel: FLEET 28441 

WELDING- 
A n y w h e r e - A n y t i m e  

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

Mobile Plant for Site Work 
Manufacturers of:- Tanks, Chimncyq 

Bonkers, Air Tnmking, etc. 

HEAD OFFICE and WORKS 
Dreadwtlgbt Wharf, 'lhames S* 

Grralridl h ~ ,  SE10 
01-858 2024/5 

- Nerepstle - Leim - Uverpod 
* E L E C T R I C  W E L D I N G  CO.  L T D .  
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These losses must be kept down to a minimum or the 
overall thermal efficiency of the machine decreases 
(Fig. 6). 

These pump curves are only intended to indicate the 
problem and not my company's solution. 

The oil used in the system requires high thermal and 
oxidation stability, high specific heat and thermal con- 
ductivity, low vapour pressure and viscosity, low pour 
point and fire risk among other qualities, e.g. being 
non-corrosive to the metals it contacts, nontoxic and 
not injurious to human skin. 

Figs. 7-10 are self explanatory and illustrate'the 
qualities of good thermal transfer fluids. 

In Britain,'the original design and development work 
on thennal-fluid heated ironers was carried out by the 
British Launderers Research Association (BLRA), in 
conjunction with the author's company and, with the 
expected problems, plus a bonus of the unexpected, the 

0.1 
I .,, . , , 04 

0 100 200 300 400 500 600 
temperature, O F  

Fig. 10 Specific gravity against temperature 

first operational 2-1011 machine was installed in the 
BLRA laundry, where it has been operating now' for 
over 5 yeays. 

Since that time there have been ironers, increasing in 
sophistication, installed in linen hire and contract 
laundries, in normal commercial laundries, including 
two in use on continuous towels and, another in a 
hospital laundry. 

One 3-1011 unit (Fig. I l )  drying continuous towels is 
operating at 21S°C and drying towels which have an 
input moisture content of greater than 60% at 22 to 
25 m/min. This performance compares with a 5-roll 
steam ironer of similar size operating at 120 lbf/in2, 
and, after more than 30 oil-heated-ironer operating 
years, the maintenance, spares requirement and break- - down time, to the writer's knowledge, is minimal at this 
time. 

Fig. 11 Fluidheat ironer drying continuous towels 
[Photo: Manlove Tullis Group Ltd.. by courtesy of 
Co-operative Laundry, Birmingham] 

Fig. 12 Fluidheat ironer installed in springfield 
Hospital laundry. Manchester 
[Photo: Manlove Tullis Group Ltd.] ' '  ' 

Another 3-roll machine is now operating in the 
Manchester Regional Board's hospital laundry at 
Springfield (Fig. 12), where it is processing 750 sheetslh 
.direct from washer extractors with an input moisture . 
content of 55 to 60% (nearly the equivalent of a 5-1011 
machine at 120 lbf/in2). The thermal-fluid temperature 
is being controlled at 210°C. 

BLRA are carrying out trials for the UK Depart- 
ment of Health & Social Security to,compare the 
performance of a 3-1011 fluid-heat machine with that of a 
4-1011 steam-heated machine. The object of the tests is 
to give comparative production performance and 
running costs of the two machines. 

Indications from the trials to date show savings in 
energy costs varying betiveen 30 and 35% over similar 
production output machines operating with steam heat- 
ing at 130 lbf/in2. 

Typical fluid heaters are shown in Figs. 13, 14 and 15, 
and against each is quoted the maker's rated output of 
the unit. 

These unit outputs compare with those of boiler 
installations many times their size and especially this is 
so when one includes all the necessary boiler ancillary 
equipment, e.g. hotwells, feed-water treatment plants 



22 ' HOSPITAL ENGINEERING JANUARY/FEBRUARY 1975 INTERNATIONAL FEDERATIONISSUENO. 13 

Fig. 13 Vertical downfired heater unit installed t o  
power ironer in Fig. 11. This unit is rated a t  1.6 M 
Btulh [equivalent t o  an approximate boiler system 
rating of 1800 Iblh a t  100 lbflin' (gauge)] 
[Photo : Wanson Ltd.] 

Fig. 14 Typical 200 series horizontal packaged 
unit. Rated a t  2 M Btulh (equivalent t o  an approxi- 
mate boilersystem rating of 2300 Iblh a t  100 Ibf/in2 
(gauge) 
[Photo: Beverley chemical Engineering Co.] 

Fig. 15 Vertical downfired packaged heater unit 
rated a t ' 2  M Btulh [equivalent t o  an approximate 
boiler system rating of 2300 Iblh a t  100 Ibf/in2 
(sause)l  
[Photo: Hygrotheim Engineering Ltd.] 

etc. The units are totally automatic in operation and do 
not require the attentions of a boilerman. 

In conclusion, it may be as well to summarise some 
of the known advantages of thermal-fluid heated ironers 
over their steam forefathers: 

reduced size: 3-1011 units will operate at up to 5-1011 
output rates with present limitations 
extremely low maintenance 
heat losses through leaks; none known to date 
no corrosion of wrought ferrous materials 
temperature and operating speed of machine 
variable to suit material being processed 
low thermal inertia, especially of secondary circuit 
machines 
no 'pressure vessel' insurance 
increased, system thermal efficiency saves energy 
costs 
no condensate losses 
no boilerman required and the heat-generating 
equipment is much smaller than the equivalently 
rated boiler plant. 
no hazard of frozen pipes in winter 
no lime deposits or scale and no sophisticated feed 
treatment. 
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C h a u f f a g e  p a r f l u i d e d e  t r a n s f e r t t h e r m i q u e  p o u r  l e s m a c h i n e s  B r e p a s s e r d e  b u a n d e r i e  
A une r'poque oir oans les h6plraux touslo.;ingr'nir.ursonl I re pcnzhcr sur lc concupt de I'r'ncrgic totalc uthrkcn bunn- 
derie, il e,t cwml:?l d'e~anliner brikvcment une nicthodc pou$ant permcltrc dUv-lucr le rendemcnl des machines cn 
urjge, chauliies i Ia vapeur et dc prC\uir les poscobdllCs de leurs diwloppcments fulurs. 

~ l i i s s i a k e i t s h e i z u n a  v o n  B i i a e l m a s c h i n e n  d u r c h  W h n e i i b e r t r a n u n a  - - - - - 
I n  eincr Zeit, in der dcr Ges~mtencrg~ckdarf dcr Wischereien fur alle Krankenhauringenlc~re \on auscchlaggcbendr.r 
Bedcutung ist,muU man ouch kurz c m  Methude zur Bcurteilung der Le~s~ung~l~htgkeil Jcr besrehenden dampfhehei,.ten 
,Uaschinen unlersuchcn und i ~ u f  thre ~ukunftigcn Entwlcklungcmiiglishkeilen n3hcr eingehen. 

R i s c a l d a m e n t o  d e l l e  m a c c h i n e  s t i r a t r i c i  d a  l avander i a  a mezzo di  f l u i d o  a t r a s f e r i m e n t o  
d i  calore 
I n  un'era nella quale i tecnia orped~l~eri dctono esnminare i l  wncetto d~ energia tomk dcllc lavander~e. c csscnriale 
s!udiare bre~emmle un  mctodo per valutare ld produltwild dclle esirtenli macchinc riscald:w a VJpore e di cercare un 
loro possibile futuro sviluppo. 

Institute 
news 

WELSH BRANCH 
S O U T H -  WESTERN;BRANCH 

Ajoint meeting of the two branches was 
held on the 23rd October 1974 at the 
St Lawrence Hospital, Chepstow, where 
R. G. Kensett presented a paper entitled 
:An introduction to computers'. Mr. 
Kensett described the history of com- 
puters and the effect that the introduc- 
tion of transistors had had on computer 

' design. He covered the role of computers 
in the National Heabh Service and 
concluded with a look at possible future 
developments. 

A short meeting of committee 
members followed the main meeting. 

SOUTHERN BRANCH 
Twenty members were present a t  
Odstock Hospital recently when Dr. D. 
Fry, Consultant Anaesthetist, gave a 
talk associated with Anaesthetics and 
equipment. 

Dr. Fry began his talk by giving some 
of the history of anaesthetics and told 
the meeting how the American dentist, 
Horace wells, in 1845, gave nitrous 
oxide via an animal bladder and a 
wooden pipe, to a patient in order to 
carry out a tooth extraction 

In this country, Dr. John Snow began 

dealing with anaesthetics and it is said 
that Queen Victoria was given an 
anaestl;etic when giving birth ;o one of 
her babies. Anaesthetics revolutionised 
surgery by lengthening, the time during 
which major surgery could be under- 
taken, but the practice of using ether 
and a rag continued for almost 50 years. 

Dr. Fry spoke of the various anaes- 
thetic gases now in existence and in 
normal use, but was concerned about 
the dangers of the expiration of 'these 
gases by the patients and the effect on 
the health of the theatre staff, even with 
the modern air-conditioning equipment 
now installed in theatre suites. 

MID-SCOTLAND BRANCH 
A party of eighteen members visited 
Ninewells Hospital on the 26th October 
1974. Members assembled at the main 
entrance to the hospital at I1 a m .  
where they weremet by Mr. J. Webster, 
project engineer; Mr. S. Fleming, 
hospital engineer and Mr. N. McLean, 
assistant engineer. 

The party,divided into groups of 6 and 
were taken on an extensive tour of the 
hospital. The visit was in two parts with 
a break for lunch in the hospital dining 
room. 

of the metal on the various organs and 
bone structures of ihe body. He ex- 
plained the effects of lead piping and 
dead-lined tanks in older property and 
described the various research carried 
out in different areas of Glasgow in 
both old and new dwellings. 

YORKSHIRE BRANCH 
The following meetings are proposed 
for 1975: 
'8th February 

Bradford Royal infirmary 
8th March 

Seacroft Hos~ital  
12th April 

Pontefract General lnfirmarv 
loth May 

Visit to Harromte General Hos~ildl  - 
14th June 

Clifton Hosvital. York . -  . 
July \ 

Visit to a factory . 
August-No meeting 
13th September 

High Royds Hospital, Menston 
l lth October 

York County Hospital 
1st November 

Leeds General Infirmary 
6th December 

W E S T  O F  SCOTLAND BRANCH St. James's (University) Hospital 
The branch met on the 28th November .January 1976 
1974 to hear a.lecture onenvironmental Huddersfield 
lead pollution from Dr. Moore, who is a The Annual Dimer Dance will be held 
research fellow with Stobhill Hospital, on the 8th November 1975. 
Glasgow. The lecture started with a Members are advised to await the 
short history'of lead use and the effect monthly agendas for the finalised details. 
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Hospital sites 
by E. CAETANO 

Little attention has been paid to hospital 
sites; they are,usually referred to almost 
accidentally and always superficially in 
articles dealing with hospitals. The hospital 
site.is very important, but there is little 
technical literature on the subject. With a 
big hospital that is to be located in a large 
city, or an average-size district hospital in a 

small town in, for example, France, the 
Netherlands, Portugal or Argentina, the 
conditions and technical parameters that 
have to be fulfilled are alike, with the 
exception of the hospital-site cost. Further, 
most hospital-site parameters are valid for 
all countries, no matter what social, eco- 
nomical and political differences exist. 

It is not enough to know that a planning department 
wants a given hospital in region X, zone Y or town 2, 
since it is necessary to position it. 

In Portugal, urbanists reserve certairi areas for 
hospital sites in their major 'director' plans, un- 
fortunately, in most cases, without the assistance of 
specialists from 'the'Ponuguese Ministry of Health. 
Evidently, these reserved areas for hospitals will be 
valid only when they are able to satisfy a certain number 
of requisites. Furthermore, a certain terrain may be 
good for a pediatric hospital and bad for a psychiatric 
or  a teaching hospital. 

Hospital siting in a large city is usually a contro- , 
\,ersial subject. Some people want new Pospitals to be 
both in the periphery and the city centre. Others prefer 
the periphery and suburbs. Yet others wouldnot mind 
seeing new hospitals sited far from the centre of the city. 

Although a new hospital sited in a city centre would 
have the great advantage of being right in the middle of 
a densely populated area, there would be many dis- 
advantages: the terrain would be prohibitively expensive, 
if it was available at all; the environment would b$ bad; 
there would be inadequate parking facilities; the site 
would be in a heavily congested traffic area and there 
would be no protection zone. To serve these thickly, 
populated central areas it is necessary to preserve the 
old hospital sites and remodel or build new hospitals. 

Hospital sites' far from 'city centres offer many 
advantages (plenty of large locations, cheap costs and a 
good unpolluted and quiet environment), but they have 
a big disadvantage: the distance from the, city centre 
keeps both patients and personnel away. In fact, 
experience tells us that .hospital personnel, always 
difficult to find, do not like to live far from a city 
centre, and so it is difficult to attract them. 

The solution seems to be to site the hospital in the 
'periphery and the immediate suburbs. There will be no 
difficulty in finding a choice of terrain with an adequate 
area; prices will be reasonable; the site will not be far 
from the city centre, and usually will be satisfactorily 
served by the city transport system; the existing site 
accesseS are normally good or can be made good; the 

This article is bared upon a lecture given by Mr. Caetano 
at the 3rd International Congress of Hospital Engineering, 
Athens, May 1974. 

immediate neighbourhood can be selected; the environ- 
ment can be chosen or 'adapted' and, most important, 
staff requirements can be satisfied. Hospital sites must 
be located in the immediate attraction zones of the 
increasing demographic vectors. Fig. I shows the main 
four demographic development vectors in Greater 
Lisbon (north of the Tagus region). Hospital sites must 
be located in A, B, C and D. 

Accessibility 
The existence of easy and speedy access is a basic con- 
dition in choosing the terrain for a hospital site. It is 
well known that when dealing with poisoning, traumatic 
accidents and certain cardiac conditions an easy and 
speedy access is vital. 

At least two good means of access are needed, so that 
one can provide for traffic when the other is blocked. 
There should be an internal connection between them, 
even though some administrators may order the con- 
nection closed all the time (except in emergency as 
mentioned above). 

Although some hospital specialists prefer just one 
hospital site entrance for reasons of better control and 
greater economy, it is advisable to establish two means 
of access, so that one can be used for patients and 
visitors, and the other can be used for services and 
personnel; furthermore there will be no crossing 
between the incoming patient and the outgoing dead. 

Fig. 1 Greater Lisbon demographic development 
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Hospital  env i ronmen t  
The nature of the terrain must not be unhealth; as it is 
when the terrain is wet, marshy or swampy, in spite of 
man's present technical ability. 

A good hospital site must allow adjacent parking. 
service, wooded, garden and grass zones. Fig. 2 shows 

RRXHG r YRnCE 

*DC€ OF WFam 

EDGE OF SHRUB 

&.ss. ,,M k 
Fig. 2 Hospital site arrfngement 

a suggested arrangement for the primary environment of 
the hospital site itself. It is rather ironic that, although 
Portugal has many days when patients could be outside. 
Portuguese doctors seldom send them out. However. 
patients in other countries get out whenever the weather 
is fine. 

It is well known that a beautiful or even pleasant 
hospital site is good for patients, at least psychologically. 

The immediate environment, ne'xt to the hospital site, 
can be man made or 'arranaed' to look nice when - 
patients see it. \ 

Let us hooe that legislation ruling out 'nonedificandi' 
and 'previo"s approval required for construction' pro- 
tection zones will sopn bi in force to help patients to 
get better environments. 

Neighbourhood 
, When choosing a hospital site. it is necessary to take 

into account the existing neighbourhood-those sites 
already planned and approved and those included in the 
urbanisation plan of the area. 

Neighbourhood may be classified as good, satis- 
factory and bad: 

Good neighbourhood 
0 gardens 
0 parks 
0 woods 
0 agricultural terrains 
0 private-house residential areas 

Satisfactory neighbourhood 
residential areas 

0 playgrounds 
0 service zones (when the density of traffic is reason- . . 

able) . 
Bod neighbourhood 
0 Cemeteries. There must not be any direct view o f a  

cemetery from any point of the hospital accessible 
to patients 

0 marshes or swamps are sources of mosquitoes and 
other insects, and bad smells 

0 industrial areas originate smoke, bad smells. noise 
and dust 

airports are sources of pollution, noise and vibration 
0 manure and litter places cause bad smells, insects, 

and are a potentia1,sanitary danger 
0 heavily used traffic jurictiohs produce pollution and 

noise. 
some. or even one of these bad neighbourhoods should 
bd enough to prevent a site intended for a hospital site 
from being used. 

I t  will not be e?sy to find n pcrfect hospital site that is 
comoletelv free uf any bad neighbourhood, even in the 
suburbs 0; a large c&. 

- 

Winds  
The winds help to keep the hospital environment 
healthy. However, if the prevailing winds are too strong 
or carry toxic gases, dust, bad smells or pathogenic. 
organisms, a hospital site located in their path must not 
be chosen. The prevailing winds are polluted in this 
way when they, for example, pass through oil refineri,?, 
certain chemical factories, cellulose factories, manure 
and litter discharge places or'cement and steel mills. 

If the hospital already exists, these industries must 
not be allowed in the hospital neighbourhood, or in the 
path of the prevailing wind (unless they will be located 
as far away as necessary to -me unharmful). 

Areas  
The area of a hospital site should be adequate for a 
given programme,and also should beable toallow future 
expansion and meet other unpredictable needs. It is 
well known that a progressive hospital is always 
increasing its equipment and extending its buildings. 
Beyond the undisputable 'minimum minimorum', the 
hospital site area is a function of several variables: 
location, type of the hospital, architectural design and 
centralisation of .hospital services. 
Location 
Although it is almost impossible to find new hospital 
sites in the centre of cities, apart from the enormous 
price per unit of land, it will be easier and easier when 
one gets farther away. Therefore, with the same amount 
of money previously allocated for a given.hospital site, 
the possible site area increases in direct proportion to 
the distance from. the centre. 
Hospital type 
The minimum area-per-bed values vary if the hospital 
is a specialised or general, a 'district or central, a 
teaching or nonteaching hospital. 

Areas per bed increase from district to central to 
teaching hospitals; not only the actual area built, but 
also the area of terrain needed as reserve increases. 
Architeclurol design 
Obviously, if the architectural design of a given hospital 
follows the horizontal pattern, as is the case of the new ' 
British hospitals at Frimley and Bury St. Edmunds, it 
will need more area per bed than if it followed the 
vertical model design, like the new Guy's Hospital 
tower or even the new Chariig Cross Hospital in 
London. ' 

If a new 1200 bed teaching hospital would be built 
strictly to the horizontal principle, i.e. just in one floor. 
the building area would be about 140 000 m2 and the 
hospital site would need at least 42 ha. It seems that 
the horizontal principle should not be followed very 
strictly. 
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Centralisarion of hospitol services 
Nowadays there is a tendency to centralise several 
services, e.g. laundry, computers, preventive main-. 
tenance, CSSD, pharmacy and blood services, in a 
separate huilding. Some hospital experts go even 
further and include the laboratory and the kitchen. 
It is evident that, if one or more services are centralised 
in a building other than the hospital huilding, its area 
per bed dkreases accordingly. 

There are no universally accepted figures for the 
amount of bed space required. They even vary in the 
same country. 'However, one may recommend the 
following values for new hospitals in Portugal: 

, m district hospitals (350-700 bedst120-140 m2 /bed 
central hospitals (750-1200 bedst140-180 m2/bed 
teaching hospitals (1200-1800 hedsb180-250 m'/ 
bed. 

The ratio of building area to hospital site area is also 
a function of several variables, but mainly the amount, 
form and topography of the site area, the hospital type 
and the architectural design, and some of these inter- 
relate. The ratio may vary from one (in the centre of 
the city) to 1 110 or more when the site is in the suburbs. 
However, an average ratio of from 115 to 1/15 would 
be ahout right. 

Forms 
A good site may be put aside if its form or topography 
are not appropriate for a hospital (Fig. 3). When the 
topography of the terrain means expensive huilding 
operations, makes future extensions difficult or im- 
possible, or requires inconvenient alterations in the 
design of the hospital, as it would in the cases shown ,. 
In Fig. 4, it would not be advisable to use the site for a 
hospital. 

Although some hospital specialists do not think that 
it is important to orientate patient wards and rooms in 
a preferred direction or directions so that round or 
sguare buildings having patient beds all around their 
peripheries are justified, others think it is very important 
and necessary. If it is necessary, the hospital site must 

~, 3 S 
Fig. 3 Inadequate sites 

ZONE OF SHADOW ? 
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Fig. 4 Unadvisable site topographies 

allow building in which all patient beds face the 
preferential direction. In Portugal, the weather con- 
ditions (cold in winter, hot in s u m e r ,  prevailing. 
winds etc.) impose a preferential orientation that is 
South-SouthIEast, although this orientation varies 
with the latitude. . 

The hospital site must allow future extensions 
following the main axes of the principal huilding as 
well as new huildings easily interconnected with it. 

Besides the buildings, the hospital site must permit 
adequate areas of gardens, grass parkings and service 
parks. 

Hospital site costs 
The cost per square metre of land decreases the further 
the site is from the city or town centre. 

In some countries, like Portugal, it is possible to 
obtain legally propriety for public use, to build e.g. 
hospitals by compulsory purchase. Obviously, it would 
he preferable to avoid the long and boring court pro- 
cedures and a friendly agreement should always be 
sought first. 

Since a new hospital, even a district hospital, is a 
reasonable pole of development, the land around the 
new hospital site increases in value. Sometimes a 
municipality, eager to get a new hospital, offers'the 
hospital site. Sometimes it is the 'Misericordia' that 
wants its old hospital replaced by a new one. Occasion- 
ally it is a land developer that offers a hospital site as 
bait for the complete urbanisation of the area. One must 
he careful when dealing with these 'generosities'. For 
example, in several countries, as Portugal, a building 
belongs to the owner of the land where it was built. 
That is why the Portuguese state always prefers to buy 
for a reasonable price or even a symbolic price such 
offers. 

There are some who advocate buying a very small 
'nucleus' of land to establish legally a 'non edificandi' 
zone around the site followed by another zone of 
conditioned building; others prefer to buy an oversized 
site, so that the excess can be sold at a much better price 
to offset the initial cost. Both methods must be avoided 
whenever possible, at least for public hospitals, since 
the state should not have commercial interests. , 

Occasionally, an inventor has a brilliant idea: use the 
money obtained by selling all the old hospitals in the , 

city centre to build new hospitals in the suburbs. This 
apparently easy and seductive idea must be avoided: 
The idea has been applied to a very old institution 
named .the Lisbon Civil Hospitals (HCL), which . 
integrates seven old hospitals built in the central area 
of Lisbon. 

The following. reasons are enough to justify not 
.selling the old hospitals: 

the sale'of the old hospitals would be kndugh to pay 
for just a small percentage of the existing beds. Some 
years ago, a study showed that only ahout one- 
seventh of the beds could he replaced 

0 the Municipality of Lisbon would take advantage 
of the situation to use a large portion of green belt 
for roads, community needs etc. so reducing 
substantially the land available for sale 

0 the Municipality had no effective plans for the land 
the old hospitals stood on, and constiaints like the 
nature and type of authorised huildings, maximum 
height allowed etc., had not been formulated, 
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Fig. 5 Hospital sites in the  city centre 

A N Y  BUILDING MUST BE SUBJECT 
.,TO APPROVAL BY THE HEALTH AUTHORITY 

BUILDING SUBJECTED TO HEALTH PREVIOUS APPROVAL 

7 

Fig. 6 Hospital zones for a site in the  periphery of Fig.7 Hospital zones of a site in a nonurbanisation 
t h e  city , area 

leaving potential investors without basic data 
necessary for any economic study 

0 i t  would not be possible to pull down the old . ' 

hospitals without replacing the beds first. How much 
monev would be necessarv to reolace the beds? 
whekcould it come f r o m ? ~ o w  long would it take? 

0 althouah there is a continuous miaration from the - - 
city centre to the periphery and Suburbs in cities 
everywhere, the !ruth is that the zones now served 
by the old hospitals continue to be and will be, a t  
least in the near future, densely populated. There- 
fore hospitals are needed to serve the people who live 
or work there. 

In conclusion, old hospitals in the central areas of 
, cities should not be sold. There are some rare excep- 

tions. dulv iustified. like the Hosoital de Arroios in . . ?  

Lisbon. 
Manv hosoital enaineerina soecialists ovoose re- 

modelling old hospit& which ;hey do noiconsider 
'clean work'. However. it seems advisable to establish 
individual plans for remodelling each old hospital 
according to an integrated master plan of the ensemble. 
By remodelling, I mean not only work in old buildings, 
but also extensions and new buildings. 

Protection zones 
Unfortunately, there is no specific legislation on 
hospital protection zones in most countries. However, 

' ,in some, including Portugal, there are protection zones 
legally established for prisons, barracks and fire stations 
for example! 

Patients must be protected not only from smoke. 
dust, smells, noise, vibrations and other pollution, but 
also from outside interference to privacy. 

The first protection zone of a hospital is its own site: 
hence it must be large enough and t r k s  must be planted 
to screen unwanted sights or surrounds. The followinr! 
recommendations willbe a contribution to the study of 
this problem: 
(a) Hospitals in city blocks: the protection zone must be 

at least one block wide around the hosoital. Anv 
construction in thisareamust be previously approved 
by the health authority. 

(6) Hospital sites in the central area: when the hospital 
site is big enough, a strip around the site with a 
minimum width of 50 m (Fig. 5) will constitute a fair 
protection zone. However, the minimum distance 
from the hospital building to the external border of 
the protection strip should not be less than 100 m. 

(c) Hospital sites in the city periphery: if the hospital 
site is located in the periphery and the land around 
it is free although urbanised (Fig. 6). a 'non 'edifi- 
candi' strip should be established around the site 
with a minimum 50 m width. No construction must 
be allowed, unless approved by the health authority, 
in the zone that extends from the 50 m width to a 
circle of 500 m radius with its. centre at the main 
hospital building. 

( d )  Hosoital sites in a nonurbanisation area: in this case 
(Fig. 7), further to what is proposed'in (c), another 
zone must he established between circumferences 
with 500 m and 1000 m radius, where no construc- 
tion must be allowed without a vrevious avoroval 
by the healthauthority with the kxception ihat the 
construction is for housing. However, buildings 
must not be tall enough to produce shadows in the 
hospital site. 
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Peu d'xtention a 616 porlcc i I'cmplnccmm~ Jes hSpitau~, cc sujct cst en p6ncraI abordr' presquc par accident cl loujours 
dr facon supefic~elle. En f:m, lcs mtcles tr3tt:inl d'hOp~taux nc mcnlionncnl que lcur situation el leur supcficic. 
L'cmplaccmcnl d ' u n  hdpital CSI  lrcs important mais trCr peu d'krits lcchniques exislent sur cc sujet. Un grand nombrc de 
problems se rapportant a la situation dcs hdpitaux sont les mCmes dans les pays ayant des structures sociales similaires. 
Ainsi dans le cas d'un grand hdpital qui doit etre construit dans une grande ville ou dans celui d'un hBpital dgional 
moyen dans une pe!iteville de France; de Hollandc, duPortugal ou d'Argentine, lesconditionset les parametres techniques 
;1 remnlir sont les mCmes a oar1 le coat du terrain. En outre. on neut dire auela nluoart des narametres techniaues concem- . . .  
ant l'&nplacemcnl dc i.hOp;ml son1 valables pour IOU? lcs p3ys:quelles que solent leun dlfir'rencrs sa.nlc, ecbnomtque cl 
polmque. Nuus lnvltons d m c  lcs eludes cl les an~cles sur I'emplacement des hdplwur aGn dc pernettre les d tbxs  sur ce 
probleme et venir ainsi en aide aux malades, ceci etant I'ohjet principal de nos travaux. 

D a s  ~ r a n k e n h a u s g e l i i n d e  
Dem Krankenhausgeldnde wurde bisher nur sehr wcnig Beahtung geschenkt. Es wird im allgcmeinen fast nur l+iiufig 
und immer nur Riichtig 'erwihnt. In Artikeln iiber Krankenhduser werden nur die Lage und$ie Flache des Gelindes 
genannt. Das Krankenhausgelinde ist jcdoch schr wichtig, und trotzdem gibt es uber dieses Thema nur sehr weNg techni- 
sche Literatur. Ender ,  die eine Bhnliche Gesellschaftsstruktur aufweisen, haben auch veile dcr mit Krankenhausgelinden 
zusammenhingenden Probleme gcmeinsam. So sind zum Beispiel bei einem grokn Krankenhaus, das in einer GroBstadt 
gebaut werden soll, oder hei einem Bezirkskrankenhaus durchschnittlicher G r 6 k  io einer kleinen Stadt in Frankreich, 
den Niederlanden, Portugal oder Argentinien die zu erfullenden Bedingunpn und technischen Parameter genau gleich, mit 
Ausnahme der Grundstiickskosten fur das Krankenhaus. Man k a m  aukrdem sagen, daO die meisten technischen 
Parameter, die sich auf das Krankenhausgclande beziehen, fur alle Ender  gelten, ohne Riicksicht aufdie gesellschaftlichen, 
wirtwhnftlichen oder polilirhen Untenchiede. Untersuchungen und Abhandlungen iiber Krankenhausgelande sind daher 
sehr willkommen, damit iiber diese Probleme diskutiert und dem Patienten geholfen werden kann. was immerhin der 
Hauptgrund fw unsere Arbeit ist. . . 
U b i c a z i o n e  d e g l i  0 s p e d a l i  
L'ubicazione degli ospedali ha riccvuto hen poca attemione; essa viene m e ~ i o n a l a  quasi accidentalmente e scmpre 
supeficialmente. Infatti, in articoli che tmttano di ospedali, solo la localit$ e la zona in cui essi sono ubicati sono men- 
zionate. L'ubicazione di un ospedale e assai importante, ma vi sono poche pubblicazioni techiche in maieria. Molti, 
prohlemi wllegati all'uhicazione dcgli ospedali sono gli stessi in Paeii con simili strutture sociali. Infatti, nel caso di un 
ospedale per una grande citta o di un ospedale proviqciale di medic dimensioni per una piccola citta sia essa in Francia, 
Olanda, Portogapo o Argentina, le condizioni e i requiriti tecnici che devono essere soddisfatti sono simili, ad eccezione 
del costo dell'area ospedaliera. Inoltre, si pub dire che la maggior parte dei requisiti tecnici per l'ubicaiione di un ospedale 
valgono pet tutti i Paesi, non importa quali siano le differenzc sociali, economiche e politiche. Studi e saggi sull'ubicazione 
di ospedali sono penanto benvenuli, cosi da poter discutere questo problema ed aiutare i pazienti cheh lo scopo principale 
del nostro lavoro. 

Valves go metiic - 
The members of the British Valve 

Manufacturers Association (BVMA) 
have agreed to  begin a phased change 
from imperial to  metric prpduction, 
for which a manufacturers' availability 
time scale programme has. been 
established. 

The BVMA has prepared two pub- 
lications designed to  assist in comparing 
the new metric standards with the 
imperial standards they supersede. One 
publication deals with copper alloy 
valves and the other with iron and 
steel valves. The publications are entitled 
'An introduction to  British Standard 
Specifications for metricgeneral purpose 
valves', part 1: copper alloy valves, and 
part 2: iron and steel valves-gate, 
globe check, butterfly, parallel slide, 
ball, plug and diaphragm. 

Each publication has the following 
content: 

an  introductory section covering the 
relevant standards and the BVMA 
manufacturers' availability pro- 
gramme for metric valves. 
the subject of the publication, with 
sections dealing with design para- 
meters and interchangeability 

a summary of the new metric Purchasers and users of general 
standards covering the relevant purpose industrial valves who. wish to  
sections, e.g. scow, body ends. obtaincither~ublication should contact 
materials, &ting -and inspection; 
marking etc. 
comparison tables of pressure/ 
temperature ratings. 

The publication provides a useful and 
simple guide to the similarities and 
differences between the old and new; 
and they explain what will be done to 
simplify the changeover period, which 
may run until mid o r  late 1976. , ' 

their normalvalve supplier. Copies are 
obtainable from the Association a t  a 
prepaid nominal contribution of £1 
per copy per publication (postage paid 
in the UK) o r  f l .S0 for delivery by sea 
mail overseas (postage paid). Inquiries 
t o  British Valve Manufacturers Asso- 
ciation, 3 Buckingham Gate, London 
SWlE 6JH, England. 

Meetings of the Portugese ~ssocihion 
The Portuguese Association of Hospital valho, Espinheira Rio and 30s-i Tor150 
Engineering's calendar of activities'for 
1975 is: 14 Oct. 

Hospital laboratory by ,M. Ferraz d a  
11 Mar. Costa and Alberto Camacho 
Hospital boiler house by Espinheira Rio 

9 Dec. 13'May 
,-irculatiom in the hospital by A~~~~~~ Hospital main temce  by Albeflo Rola 

Galviio, Ant6nio Afonso and Luis $ ~ ~ ~ ~ ~ ~ ~ o  Caetho 
Bronze 

8 July All meetings will be held in Lisbon 
Role of the engineering personnel in the except that of the 8th of July which will 
starting of a hospital by Antbnio Car- take place in Oporto. 
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safety with the lid off 

. . 

She's dreaming of a visit t6 theseaside, long a&. 
The night nurse is making a cup of cocoa. 
No-one dreams .about danger, fire, smoke, 
blackouts. 

That's your problem. To see'that there's an effi- 
cient emergency lighting system readyto take over 
if the mains supply fails. 

With a Se'curi-Light system you knowyou are safe. 
There's a wide choice of approved models. All are 
fully detailed in the Securi-Light manual. write for 
a copy today. 

SECUFPITY 
LIGHTING LTD. 56 GOOSTONE ROAD. KENLEY. 

SURREY CR2 5JF TEL: 01-668 822619 

DOUBLE WOUND 
MAINS TRANSFORMER 

GEAR TRAY 
CIRCUIT'sOARD SOLID STATE SWITCHING : 

AUTOMATIC RECHARGE 
SEALED NICKEL ~ D M I U M B A T T E R Y  
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Classified Advertisements 
OFFICIAL APPOINTMENTS , 

SITUATIONS VACANT 
COURSES, EQUIPMENT ETC. , 

To place an  advertisement i n  th is  section, 
please w r i t e  o r  telephone: 

Classified Advert isement Department: HOSPITAL ENGINEERING 
Peter Peregrinus Ltd. 

Stat ion House, Nightingale Road. 
Hitchin. Herts. SG5 1RJ. England 

Telephone: H i t ch in  (s.t.d. 0462) 53331. ext. 279 

APPOINTMENTS AND SITUATIONS VACANT 

ASSISTANT ENGINEER 
Mutan t  Engineer i s  regvired for 
maoa~rial duties associated with the 
immllstlon, maintenanee and opera. 
tioo of engineering semi- both 
mechanical and eleclrical. Duties 
wiU include the implementation of 
planned preventive maintenance 
&em% together with the maim- 
tenaoce of r~ecialired howital eclui~- 

&perieoee would be an ad&tage. 
Basic salary f227&fZWO .p.a. An 
additional 9% of the bask salary 
has been paid to the previous holder 
o f  this pmt on account of extra 
hours worked. Write for sppllcstion 
form and job description to: Mr. N. 
Famth, Divlrlonal Engineer. Coles- 
hill Hall Hospital, Gilson Road, 
Coleshili, Birmingham B46 IDW or 
telephone 021-286 2207. 

THE CITY AND HACKNEY 
HEALTH DISTRICC 

ST. LEOSARWS HOSPITAL 
NUITAI.1. STREE1; 
1.ONI)OS N I  5LZ 

ASSISTANT ENGINEER 
Applications are invited for the post 
of Assistant Engineer to assist the 
Hospital Enelneer in the operation 
and'maintenke of St. hnard's 
and Metropolitan Hospitals which 
form part of the above District. 

S126 &don weighting nllowinee 
(increase pending) and Threshold 
Payment of 519.14 per month. 
Applications 'giving full details and 
quoting hvo referm to be forwarded 
to The Gmup Engineer, Admlnir- 
frstiw Offices, 273 Baneroft Rond, 
London E t  4DP or telephone 
01-980 4855 ext. 284. 

KENSINGTON & CHELSEA & 
WESTMINSTER AREA 

HEALTH AUrHORlTY 
South Dirtrict 

Wertmiacter Hospilai 

ASS~STANT ENCI~~EER - - 

required at Westminster Hospital. 
Candidates must have served an 
Enginering Apprenticeship, hare 
sppmpriste General Engineering 
Senires experience, and hold an 
ONC or equivalent approved qlwliR- 
cation. Salary stmine nt f2271, 
ptns U12 London Weighting, plw 
S229 Thmhold Allowance. 
Applications within 14 days of 
this advertisement to: Deputy Group 
Engineer, Westminster Hospital. 
Page Sheet Wing, London SW1 
Telephone: 01-828 9811 ext. 2481. 

EdgwareIHendon Health District 

HOSPITAL 
ENGINEER 
Responsible to the Group Engineer far the operation and main- 
tenance of all engineering renicer at Edgware General Hospital 
and for small hospitals. The main hospital provides ercellent 
opportunities for giving broad experience, i s  equipped with 
modern oil-fired central steam-raising boller plant and hasspecial- 
ised departments. 

Applicanu must have completed a Higher National Certificate 
in Mechanical Engmccrmg. Electrncal Engineering or Engineering 
or an equivalent City 8 Guilds qualfication. 

Salary: L2751 t o  C3150 plus London weighting, threshold supple- 
ment and L183 per annum Special Responsibility Allowance. 

For further' details and application form please contact the 
Personnel Department. Edgware General Hospital. Edgware, 
Middx. HA8 OAD. Tel.: 01-952 23,81. Ext. 208. 

Major G.L.C. Waste lnclneratlon Plant 
at  Edmonton, N. 18 

Deputy Engineer 
and Manager 

f5 132 - f 5648- 
(under review) 

The successful candidate will have particular respon- 
sibility for the operation of this major waste incineration 
plant which employs some 130 manual workers and APTEC 
staff. The plant has an installed power generation capacity 
of 55 Mw exporting to the grid system and burning some 
8,000 tons of waste per week. 

~ o o d  otxrational. exoerience i n  a commsite ~ l a n t  
together with revelant m'aintenance experience is required 
to support the engineer and manager i n  dealing with unique 
problem in the power generation field arising from the 
use o f  solid waste as a fuel. ~ ~~~ ~~ ~ ~ ~ ~ 

~pGicants should be Chartered electrical and/or mech- 
anical engineers. 

This is a permanent knsionable post and salary includes 
London Weighting and threshold payments. 

Appl~wt~ons from D~rccior o f  Pubhc ttedth Engineermg. 
IlE/AE/ChtC. (01.633 4383). 10 Great Georgc Stnet. 
London. S W l. rcturnnblc by the 7th \larch 1975. 

GLC Public Health 
Engineering 

CHESHIRE A.H.A.- 
CHESTER DISTRICT 

- ASSISTANT ENGINEZR 
Resuired for duties at West Cherhire 
Hospital. This .post is snitahte far 
a YOMg man who wishes to further 
his experience in the hospital field 
and rmke a career in hmnital 

an equivalent approv&J qoa1fi- 
cation. 

Salary scalef2271~f2601 per annum. 
Pnymellt also made in respect of 
Threshold Agmmcnt. 

Jab description and application 
farm obtainable from District Ad- 
minirtrator, PO Box 2, St. Martin's 
House, Prineers Sheet. Chester 
CH1 ZBA. 

HERTFORDSHNE AREA 
HEALTH AUIHORITY 

SOU111 WEST IMSTRICT 
Watford General Hdspital, 

Peace Memorial Wing 
Rickmansworth Road, 

Watford, Herts. 

hits, with' s total beddage of 
approximately 350. ONC certiReate 
required. Salary wale 52271-f2601 
plus threhold agreement and plus 
11% lone hours grahlity. Outer 
London Weighting pendinp. Job 
d-ription available on application 
to Mr. D. W. Trowell, Group 
Engineer, Shmdelis Wing, Vicarage 
Road, Watford, Herts, Telephone 
Walford 44366 

PAIRFIELD HOSPITAL 
STOTFOLD, HITCHIN, 

HERTS. SG5 4AA 

. 
Abplicantr should have completed 
an apprenticeship in hleehanical/ 
Electrical Eoginpering or hare 
otherwise acquired a thorough prae- 
tical mining ss appropriate to 
the duties srrd responsibilities of 
the post. He should ' posses the 
O.N.C. or an equivalent quali- 
flcation approved by the Dcpart- 
men1 of Health and Sorial Security. 
Housing available at rraronahle 
rental. Salary Scale f2271-S2601 
pius threshold agreements t extra 
duty sllowsoee. 
Apoliotion form and job de- 
scription from the Grobp Engineer. 
Tel: Hitchio 730123 Ext. 4. 
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APPOINTMENTS AND SlTUATIONS VACANT 

THE CITY AND EAST LONDON 
AREA HEALTH AUTHORITY (TEACHING) 
HACKNEY HOSPITAL 

HOSPITAL 
ENGINEER 

required. with initial rerponribility to the Group Engineer and later 
to ths District Endneer for the oneration and maintenance of ail 
plsnt and rsrvicen et Hacknsy Hospital and all anached outlying 
pmpsnies. This includes oil-fired boiler plsnt, generaton, compresson. 
B largo laundly and 18 lilts. Applicants murt have completed a 
Higher National Cenificats in Mechanical or Elsctrical Engineering. 
or equivalent. 

Saiarq: C28n-TJ276 inobrivs, plus threshold payment and 
C183 special responsibility ailowanes. 

For Job description and application form. plooso oontaot: 
JohnWoods. Personnel Ofticor. Eastern Ho.pitai. HomeRon 
Orova. London E9 6BY.Tol: 01-986 1193. 

Closing date: 24th February 1976. 

Somerset ~ r e a  Heal th Au tho r i t y  
West  Somerset D is t r ic t  

Assistant Engineer required to assist with the 
operation and maintenance of plant and equip- 

. ment in the Mendip and Wells Hospitals. Appli- 
cants must have served a recognised apprentice- 
shipand bequalified toat least ONC (Engineering) 
standard. 
Salary scale is from £2271 to £2601 p.a. plus 
threshold payments. Married accommodation is 
available. . 
For job description and an application form, 
which should be returned within ten days of 
appearance of this advertisement, wiite to Group 
Engineer, St. John's Hospital, Axbridge, Somerset. 

L A N C A S H I R E  A R E A  H E A L T H  A U T H O R I T Y  
B L A C K P O O L  H E A L T H  DISTRICT 

ASSISTANT ENGINEER 
0.271--a601 +U29 th resho ld  

We arc looking for a mechanical engineer for d~ties@soclated 
wi th  minor works contracts involving the prepantion o f  
d a w i n ~ r  and soecificationr and the su~erv i r ion  of works. 
~ ~ ~ l i c a k s  shodd have a good generai engineering back- 
ground preferably wi th experience of maintenance work in  
hospitals o r  public buildings and good experiehce in  mechani- 
cal work  associated wi th  oil-fired steam and hot-water boiler 
plant and hot-water systems. 

O N C  In engineering o r  equivalent is required. 

Application form and job description available from the 
District Administrator. District Offices. Victoria Hospital, 
Blackpool FY3 BNR. Closing date: 21rt February 1975. 

West sussex Area Health Authority 
(Worthing District) 

Electronics 
Engineer 
(Me,dical Physics Technician 
I11 Grade) 

Salary £21 90 - £281 7 per amum 
(plus £19.14 per month threshold . 
allowance) 

Reauired for s e ~ i c i n n  and maintenance of medical and 
othbr electronic equipment within the District. The 
post wil l  be based at Worthing Hospital and mileage 
allowance wil l  be payable for journeys between unlu.  

Candidates murt possess O N D I O N C  o r  H N D I H N C  
in  Electronics o r  an equivslentqual:fiation and have 
had at least three years' technical experience in  the 
electronics field since obtaining a b a s ~  qual~fication. 
e.g. Ciry 8 G ~ i l d r .  Certificates. 'A' levels etc. 

A job description ond oppficaion form is available from 
'the Acting District Engineer. 77 Lyndhurst Rwd. Worthing, 
Sussex 

prthlns HEALTH DISTRICT 

W E S T  M I D L A N D S  REG~ONAL H E A L T H  
A U T H O R I T Y  

ENGINEERING CLERK OF WORKS 
U424 to L3150 plus threshold agreement 

Reauired t o  assist in the execution o f  capital works in  Bvrton 
and' Stafford Health Areas. To  sdperv:ie the installation o f  
mechanical and electrical b~.ilding services in  close collabon- 
tlnn wi th  the aooointed derinn oarties under the direction -. -. . . . . . . . .. . . . r r . ~ ~ ~ . - -  -~~ , ~ 

ofprofeuional engineers. 

QualiRcations-Csndidates must: 
(a) h w e  served m apprenticeship i n  mechanical o r  electrical 

engineering 
(b) h,we at least five years subsequent experience supervising 

slte installations employing trades associated wi th  
mechanical and /or electrical engineering 

(c) Preferably have experience in  both electrical and mechan- 
ical engineering; 

The post is perman;nt, and-offers varied and interesting 
work  for suitable applicants. 

Application forms and further deuilr, quoting reference G97 
from Personnel Officer. 146 Hagleg Road. Birmingham 
B169PA, t o  be returned by.the18th February,!975. 
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ma!!er of' 
The Aercon Evacuation Valve ma.ntains a 
predetermined pressure insme a room or 

building. The blade is always counterbalanced 
withiiits moving angle. thus preventing any 

increase in internal pressure 
All Aercon Valves can be supplied either 

black painted, galvanised or enamel finish, or 
any special finish required. 

We also supply all types of air filtration equipment. 
P- 

Valve Type M 
Valves t w e  M are designed for fitting i n  either 
doors or'kindows, and have a maximum capacity 
of 220 c.f.m. 

Valve,Type S 
Valves type S are 
straight through valves 
designed to discharge 

. in a horizontal direction. 
The iype S valve is 
available in 3 sizes. 

Valve Type X M a r k  D 
Valves type X are 
available in five sizes 
and can be arranged to 
dischargeeitherhorizon- 
tallythrough a wall,or 
vertically up, or down, 
through a wall or ceiling. 

POWIN IlTllII'ltS @ 
Power  Ut i l i t ies  L imi ted 

Queen Street:Walsall. Staffs. WS2 90E 
Tel: Walsall 37561121314 Grams: Powutil, Birmingham 

EE medical electronics volume 2: 
rbnographs 7-12 
i t ed  by Dr. D. W. H i l l  and Dr. B. W. Watson 

172 pp., hard covers, six papers, 230x 150 mm, letterpress. 
ISBN 0 901223 S1 4, published 21st January 1974, £6.50 
Contents: 
Microelectrodes and input amplifiers, C. Culd. Pundamental, 
properties of physiological electrodes, W. Greorbotch. 
Instrumentation for eleetroencepbalography, C. D. Binnie. 
Cardiac pacemakers, J.  Kenny. Evoked-response audiometry. 
J.  R. Roberts ondB. W. Wotson. Myoeleetric control, R. N. 
Scoft. P. A. Parker and V. A. Dlmfreld 

emerging of how el&tro'nic techniques for diagnosis. th&apy 
and data reduction can play a significant part i n  both 
routine medical s w i m  and research. 

This second volume in the IEE .Medical Electronics 
Monographs scrics providn a valuable source o f  rcfcrcncc 
nutcr~al for dcpanmenls in hospitals, medical schools and 
pharmacological-. physiologiwl- and psychological-rawcch 
Iaboratoria. Subiects cowed nnac from the d a i m  of 
implanted cardlac paccmakcrs and-m~croelalrod&, and 
their associated amplificn for usc i n  electrophysiologiwl 
invatigations, to techniqucs for usc in evoked-response 
audiomctrv and the use ofmvoelcctric wntrol svstems in aids 
for the hanhiwpped The book will beofgreat ;alucto 
medical doclors, life scientists, enginecrs and physicists who 
wish to add to their knowledge of useful techniques. 

Orders, with remittances, should be sent to: 
' Publication Sales Department, Peter Peregrinus Ltd.. 
Station House, Nightingale Road, Hitchin. Herts. 
SGS IRJ, England 

Index to 
Advertisers 
Anglo-Swedish Electric Welding Co. Ltd.. . .  .20 

. . . . . . . . . . . . . .  British Steam Specialties Ltd. . 4  
Cherry Tree Machine Co. Ltd. . . . . . . . . . . . . .  .9  . 
Classified Advertisements 30 and 31 
G E C Diesels Ltd. . . ......:...... .cover 2 
International Trade Fair for Sanitary  eati in^ 

. . . . . . .  and Air Conditioning Engineering . 3  
. . . . . . . . . . . . . . . . . . . . .  LEP ~ r a n ~ i o r t  Ltd. . 3 .  

. . . . . . . . . . . . . . . . .  Manlove Tollis Group . l 0  
Microflow Ltd. . . . . . . . . . . . . . . . . . . . . . . .  .20 
National Coal Board . . . . . . . .  : . . . . . . . . . .  . 2  

. . . . . . . . . . . . . . .  Neil and Spencer Ltd. .,. .19 
Peter Peregrinus Ltd. . . . . . . . . . . . . . . . . .  .32 

. . . . . . . . . . . . . . . . . . . .  Power Utilities Ltd. .32 
. . . . . . . . . . . . . . . . .  Security Lighting Ltd. .29 

Chas. F. Thackray Ltd. . . . . . . . . . . . . .  .cover 4 
Weston Laundry Machine Co. Ltd. . . . .  cover 3 

Please mention 'Hospital Engineering' 
when replying to advertisers 

Prinledin England by C. F. Hodgson & Son Limited. 5 0  Hollowav Road. London N7,WL 



HOSPITAL ENGINEERING JANUARYIFEBRUARY 1975 INTERNATIONAL FEDERATIONISSUENO. 13 cover 3 

have winning ways 
to a finer finish: 

Maxiform , Cabinet Pants Press 

Tunnelmaster 700K Multiform 

- 
Multimaster 

Dupress 5 2 , W  (L 66 

Whatever the size of installation, Weston offer you 
a comprehensive range of finishing equipment. 

suitable for all-Cotton and PolyesterICotton garments, 
that gives you consistent top performance 

with good quality - profitably. 
Send today for your brochure 

to more profitable finishing. Laundry Machine 

Faversharn. Kent. England. 
Telephone No: Faversharn 3441 6 2248 

Telex: 961 28 




