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in your hospital 
you'd pay us to keep it there! 

Everyone in your hospital gains immediate and lasting benefits 
from soft water - and when you can rent a fully automatic 
Permutit water softener so easily, it makes the use of hard 
water a very expensive matter. You need spend no capital, your 
plant is delivered, erected, commissioned and fully serviced - 
all under the one rental charge. 
For helpful friendly advice, send us your problem to-day. 

LIME-FREE WORK WONDERS WITH WATER 

beM#WOlPoR aARDENS HOUSE, L-W. S.W.l . . 



still more important advantages. Ncw, improved arrangemcntol 

guillotine-type charging door and grate-cleanlng door giver 

wider aperture. faster, easier disposal e v e l  of bulky objects 

Incorporating separate troughed crematory hearth, packagec 

burners of nozzle-mixing pattern. flame failure control 

electric ignition and timer controls, the M . 4 ,  sets new standard! 

in  the speedy, complete. hygienic disposal of infected anc 

pathological wacte without smoke, odours or combustiblt 

residue. Eithe, town gas. bottled gas or oil can be used a! 

auxiliary fuel. The M.4. is specially designed far the simplest 

speedfest, most inexpensive fitting of replacement parts wher 

necessary. 

Write today for full details or ask for a representative t o  call. 

Little Hulton, Worsley, Manchester. Tel. Walkden 4411 
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RESEARCH W O R K E R S  

Working undeq pressure? 
Aercon Evacuation Valves 
maintain a specified pres- 
sure inside a room or 
building. Al l  excess air is 
quickly passed out  t o  
atmosphere, and the valve 
closes automatically as 
soon as pressure drops 
b e l o w  r e q u i r e d  l e v e l .  
Adjustable t o  very fine 
limits, these valves have a 
w ide  application wherever 
it is essential t o  prevent 
the passage of dust, germ, 
or any other type of 
polluted air into a sealed 
working area. 

Type X Valves. Arranged 
t o  discharge either hori- 
zontally through a wall, or 
vertically u p  or d o w n  
through a wal l  or ceiling, 
and available in 5 sizes 
w i th  maximum capacities 
of 200, 500, 900, 1 5 0 0  
and 2500 c.f.m. 

Also available are type S 
valves, for horizontal dis- 
charge, and type M valves, 
for f i t t ing in  either doors 
or windows. 

EVACUATION VAlVES 
POWER UTILITIES LIMITED 
LOMBARD HOUSE, GT. CHARLES STREET, BIRMINGHAM 3 
Tel 021 -236-3446-7-8-9 



Burgess/ 
Sulzer 
acoustic 
I f  i t~overhead  warmth you wan1 
then here isanadvantageour 
1~1temtoso lveyo~r8coui t~c -  
heating problemr at a cornpefiwe 
p r ~ e : l .  Saving of valuable floor 
rpace.2. Flexibilty of pa r t i l onng  
3. Elimindfes ex~enr jve  floor ducrr 
by allowing hea ing  pipework. 
electrical w w n g  and other services 
10 beaccomodaled infhecel l ing 
voidr.4. Providesa fully 
demounfable ce,ing for easy 
accerrro services. 5. Fuel 
economy-in many carerravngr 
of uofo 15% are affectedan 

liquid delergent Give us a r n g  
01 636 7890ard ropusa lmea l  
Suzer Bror /London/ Lfd 
Balnbrldge House Banbr ldgeSt 
London W C 1 
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of washed and 
hydroed work today, 

The Tullis Washex Washer Hydro makes work so much easier 
and production so much greater. Output  per man hour i s  
increased, services and costs are reduced. The advantages are 
so many and varied-in particular the new style laundry 
planning which can be undertaken wi th the Tullis Washex 
Floataire, which can be sited anywhere-even on an upper 
floor. Think of the advantages. Think of the scope. Think of 
the improved business. 
Why not have aword wi th one of our representatives who wi l l  
be happy t o  assist you wi th your thinking and your planning. 

I 
OF CLYDEBANK 

D U N B A R T O N S H I R E  S C O T L A N D  

Tel: 041-952 1861 (5 lines) 
London Office and work rho^: - 

Jubilee Works, Chapel Road, Hounslow 
Middlesex. Tel: 01-570 0071 (3 liner) 
Branches also at Birmingham and Stockport. 
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No emergency in Ward 10 
Nor in a n y  otlher ]);art of the hospital s t ~ o r ~ l d  tire 
mall1 e lec t r~c~?(  supply qlvc out .  The stand-b.! 
qeneratnrs s r e  to tti;it B l ~ t  depenclab~l~ty 1s 
e v c r ~ . A l ~ ~ ~ i ~ l  It rl111si he to t t~ l  l ha t  I S  w i l y  tlie 
drvi~i ! ]  p ~ v e r  I S  so ofteri i i o I s R o y c e  d~esels ~- 

the closest you can get t n  ~ ~ ! f i i l l ~ t ~ ~ l ~ t : ~ .  

Wliel? ';OII tinbe i.ihosen R d s  Hoyce p o w ~  
wed d~ese l  sets ,;rio / , ; I L ~  lniore thar  peace of 
initid. Lo5n.a ( I ~ I ? I ~ I I ~ ( J  costs for ex;irnplc, lower 
n ian tena~ ice  arid v~hrat~ic~t i - f ree rrrorilrig prove 
year a f te~  year that t t ~ e  f t s t  c l i o c e  1s the 
rlcltlt cllrrl! c 

ROLLS-ROYCE 1 

DIESEL AhO PETROL EhGlNES A f R O  EhGlhES MOTOR C A R S  
IhDUSTRIAL GAS TURBINES.ROCKtT MOTORS.hUCLEAR PROPULSlUh 

The Austin lbis filter is a well-proved and effective 
method of removing l int from effluent water in a 
water reclamation installation. 
Efficiency with economy is Braithwaite's business, 
and the Austin lbis is no exception. This machine, 
which needs a minimum of maintenance completes 
the filtration processspeedily, withself powered drum 
and self cleaning action. 
Look at your water costs and if efficiency and econ- 
omy are what you are looking for, take a closer look 
at the Austin lbis Filter. 

400 GALLON i&NK 

OVERFLOW 

WASHERS 

n 200 GALLON PITw ovE'Low 
Forfurther detsllr, contact: 

ibis l rasr  Braithraits b Son Enginmrr Ltd 
P.O. Box. 23. Ibis W a r b .  Kendal. 
Tel. Kendal 262114 Telex 6560 
24-28 Prilchardr Rd.. Tower Harnletr. London. E.2 
Tel: 01-7399656 Teler 23628 
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NEW! The latest models ofTernset valves & "SU (Standard) and g' HU (Low resistance) a r e  f t ted 
to the outlet branch of the radiator. They can ever repiace existing iockshed valves. Installation 1s TEMSET 
very simple and inexpensive. 
Pleasewritcfor deta~ls and addressof stackstto -. Tlwmustalic Radator Valve 

Temfix Enginerr~ng Co. Ltd.. Bainbrldgc liausc. Bainbrfdqc Stlect. Londw W.C.1. Tei: 01 -636 7890 

call! 
Nurse Call U Patient Call U Radio arzd TV 

U Intercommunicatio~~ E Wireless S t a f f  Location 

CASSCCM now installed at: 

h'orfolh and Aro'orwich New Materniry Unit. 

For your new Nurse Call System - call in Cass, 
CASS ELECTRONICS LIMITED 
Chertsey, Surrey. (Chertsey 3481). 

LEVELTEX 
S C R E E D I N G  C O M P O U N D  
is a means of levelling uneven surfacer, i.e., concrete. 
granoiithic, floorboards, tiles, flagrtoner, brick- 
paving, etc.. t o  receive floor-finisher such as linoleum. 
carpets, woodblock, parquet, cork-tiling, etc., wi th 
a minimum of thickness, and can be laid from l)i" to 
L'' thickness and can be trowelled t o  a "feather- 
edge." Setting time is approximately 5-7 hourr and 
hardening time 12-14 hourr according t o  atmospheric 
conditions. 

Used by many Horpitalr throughout the country. 

Write for porticularr a: 

5 TILE FLOORS 
(INDUSTRIAL) LTD. 

Y E O M A N  STREET. 
L O N D O N ,  S.E.8. 

Tciephone: Bermondrey 3237 



almost everywhere 
For over 60 years Wandsworth have supplied quality electrical equipment to Britain.. . 
and to the world. If it's a 'prestige' job. some 'Wandsworth' equipment 
IS almost always specified. 
Switches and switchsockets. A wide variety of metal plate finishes on components 
of superb performance. Ask for details of operating theatre switches and switchsockets, 
low voltage units. etc. 
Electric Incinerators. The "Bunnie" is now world renowned. The "Warden" and 
the "President" are most worthy additions to the range. 
Call Systems. Both relay and solid state systems are available. Many hundreds 
of systems are installed. With modesty. we  claim that they are highly satisfactory. 
X-ray viewing screens, heated lotion cabinets, etc. A comparatively new range. 
but already well established. 

We welcome the 'special' enquiry. 

THE WANDSWORTH ELECTRICAL MANUFACTURING CO. LTD.. (Dept H E ~ S ) ,  ALBERT DRIVE. SHEERWATER. WOKING. SURREY. (Woking 3506) 



Engineers who know about the evils of air in water 
systems know that one of our range of Air Eliminators is 
the very thing to combat it. 
For the appropriate duties, our existing AE 550, with its 
'Viton' valve approved by the British Waterworks 
Association, is a popular ally. 
It's now proving even more popular in our new SV version 
with its inbuilt stop valve. This allows the working parts 
to be removed for maintenance without breaking the line. 
Technical and spares drawings are yours for the asking. 

this outstanding 
new air eliminator 

is'in' 
SPIRAX-SARCO LT0 Charlton House. Cheltenham. Glos Phone 21361  Grams S p r a x  Telex 43123  Cheltenham London 41 Curzon Street W1 Phone: 0 1 - 4 9 9  1671 
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The Design of Hospital Disposal Chutes 
A SURVEY OF EXISTING INSTALLATIONS 

By GEORGE BAIRD, MSc.. A.M.I.H.V.E.. M.R.S.H. 
Building Services Research Unit, University of Glasgow 

l .  Introduction 

I N October, 1966, the Planning Team for the rebuilding 
of the Royal Hospital for Sick Children of the 
Western Regional Hospital Board, Scotland, decided 

that disposal chutes should be installed in the new build- 
ing. They further decided to sponsor a research project, to 
be carried out by the Building Services Research Unit, the 
purpose of which would be to investigate the design of 
these chutes. 

The first report by the Research Unit* dealt with exist- 
ing design practices and described the research work 
which had already been carried out in this field. That re- 
port also described the studies which it was proposed to 
carry out. Some of these proposals have been modified in 
the light of further experience and discussion; others have 
been carried out during 1967 and their results will be des- 
cribed in a series of reports. 

2. Survey of Existing Chute Installations in Great Britain 
The purpose of this survey was to find out which hos- 

pitals already had chute installations. A brief question- 
naire was sent to all the Regional Hospital Boards in 
England, Wales and Scotland and to the English Teaching 
Hospital Groups (55 in all). Of these 42 (or 76 per cent) 
replied stating whether or  not they used chutes, and if so, 
their size, height and any other relevant features. 

It was found that there were just over 70 separate in- 
stallations in the country. The general breakdown was as 
follows: 

Regional Hospital Boards: 33 chute installations in 30 
hospitals. 

*"Disposal Chutes for Linen and Refuse in Hospitals." Building 
Services Research Unit, Report No .  70. February 1967. 

London Teaching Hospitals: 25 chute installations in 
13 hospitals. 

Provincial Teaching Hospitals: 14 chute installations in 
10 hospitals. 

Of these, 49 were used for linen only, 1 I for refuse only 
and 6 for both linen and refuse-several others were used 
for plaster only or  for soiled dressings, while some were 
disused. 37 of the chutes served wards,20 served operating 
theatres and 6 of the installations served both these de- 
partments. Another 6 were located in nurses' homes. 

The numbers of floors spanned by the chutes are given 
in table I. 

-----.p----- p~ 

No. ofChr~tes 21 13 I2 

Table I .  Breakdown of existing Chutes by number of Floors. 

Most of the chutes served only 1, 2 or 3 floors. Of the 
two highest chutes, one was in a new hospital and served 6 
ward floors; the other was a nurses' home refuse chute. 

I i I i I 
Table 2. Bagging of material at existing chutes. 
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Refuse 3 7 
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33 
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Linen and Refuse 6 
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Table 2 indicates the number of cases where baps were 
used or  where linen and refuse were put down loose. 

It can be seen that the tendency was to bag the linen, 
though in some cases this applied to foul linen only, the 
dirty linen being sent down loose. With refuse the posi- 
tion was the reverse, though there was only a small nuni- 
her of examples. In the six instances where the same chute 
was used for both linen and refuse, both these commodi- 
ties were bagged. 

So far as the bags were concerned, large linen ones were 
the most common for dirty linen, with nylon and terylcnc 
coming second. For refuse, plastic and paper bags were 
the most popular. All these hags come in a variety of  
shapes. sizes and colours. 

It was also evident from this survcy that the sire and 
shape of the chute itself were by no means standardised 
over the country. They varied from 15 inches to 30 inches 
in diameter and from 18 inches square to 36 inches square 
and 36 inches by 15 inches rectangular. The most popular 
sizes were 24 inches (square or circular diameter) and 18 
inches (in 23 and 15 cases respectively). In addition. a 
large variety of entry point designs were in use. Thcse 
ranged from simple, side-hinged, non-locking doors to 
complex, electrically interlocked arrangements. 

So far as ventilation of the chute was concerned, once 
again, there was no standard arrangement. In many cases, 
the chute was sealed off at the top, in some, the chute was 
continued up into the roof space, in others, a vent pipe 
was connected from the top of the chute to the outside air. 
In no case was a fan fitted. 

The materials from which the chute was constructed 
were mainly galvanised sheet steel and mild steel. 
Aluminium alloys and glazed piping had been used in 
some cases and, exceptionally, stainless steel. In one in- 
stance, the chute was simply a plaster finished brick shaft. 
in another. "formica off-cuts" had been used to construct 
the chute. 

The striking feature about this survey was the large 
variety of chute designs and disposal arrangements. Of 
those reported, no  two were alike. Clearly, there is a 
strong case for some standardisation of many aspects of 
chute design. Equally clearly, there exists a fairly large 
pool of experience on chute usage in this country. It was 
therefore decided to tap this experience by visiting some or  
the existing installations, examining their features in de- 
tail, and eliciting comments on their use from the hos- 
pital staff, thus providing some much needed feed-hack of 
information for designers of new installations. 

The survey also brought to light the interest which 
several other Hospital Boards or  Groups had in the pro- 
ject, and further enquiries have been received during thc 
course of the study. 

3. Chute installations Visited 
Twenty existing installations in eleven hospitals werc 

visited during April, 1967. They were selected to give a 
wide variety of design and usage features. 

During these visits, which generally lasted about two 
hours, not only were the design features noted, hut thc 
engineering and nursing staff were closely questioned con- 
cerning the practical performance of the chute. In general. 
there were very few complaints. No matter how rudiment- 
ary the installation, most members of staff preferred this 
method of disposal to the conventional portering 
arrangements. 

The chutes which were examined ranged from those in- 
stalled more than 15 years ago, to some which werc only a 
few months old. Their heights varied from I to 9 storeys. 
Most were intended for the disposal of linen, though a 
few dealt with refuse and some were used for both. All of 
them handled materials from u'ards a n d o r  operating 
theatres. Most were located in the London arca. with a 
few others at Bristol, Cnmbridge, Glasgow and Edin- 
burgh. One interesting Swedish installation was visited by 
a colleague who was in Sweden on other business, as well 
as the refusc disposal chutes in some local multi-storey 
blocks of flats. 

4. Design Features of the Chutes Visited and Comments 
Thereon 
4.1. Comrruclioti 
The following materials and finishes had been used: 
(U) Galvanised sheet steel. 
( h )  Galvanised sheet steel with internal coating of 

plastic paint. 

(c) Mild steel sheet. 

(d )  Brick duct with plaster finish 
( c )  Glared earthenware piping 

( f )  Aluminium ?heet. 

(g) "Formica" lammate. 

All thc metal chutes seemed hard-wearing and to have 
withstood the ravages of  time. The internal coating of  
plastic paint appeared to he sound after about 5 years of 
use. A protective coating of bituminous paint had heen 
applied to the outside of some of the galvanised external 
chutes, but others had withstood the weather for many 
years without any additional protection. The glazed 
earthenware pipe was also hard-wearing, but of course its 
weight was considerable, and its appearance rather mas- 
sive in the 24 inch diameter sire. This type of material was 
popular for multi-storey blocks of flats. but there, smaller 
sizes (12 to 15 inches diameter generally) were used. The 
plaster lined chute which had heen in use for about seven 
years, was fairly smooth and crack-free. 

So far as the best choice of material for the construction 
of a chute is concerned, the metal ones appeared to have 
the advantage, both from the point of view of manufac- 
ture and of hardwearing qualities. The hest type of  metal 
for any particular application can be reduced to a matter 
of cost. The correct choice of internal finish is rather more 
problematical, hut will depend on the care taken during 
manufacture and erection of the chute, the method and 
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frequency of cleaning and the de~irahility of a smooth 
impermeable surface. 

4.2. Sizr and S I i a p ~  

Of those visited, nine were circular (from 18 inches to 24 
inches in diameter), ten were square (from 17 inches to 24 
inches wide) and the remaining few rectangular. In no case 
was complaint made ofjamming of ~naterial in the chutes. 

Little comment can be made at this stage on the best 
size or shape for a chute since it uill depend on scveral 
other fact?rs in thc design ofthe installation, in particular, 
the dimensions of the bags or  material being deposited 
doxn it, and the avoidance of fittings likely to retain dirt. 

4.3. Lo~ur iot l  of E1i11y Ol~rtriti,y 
These were situated in a wide variety of locations in the 

hospitals visited. The most popular place was of course 
the sluice room. However, cntry points were also situated 
in corridors, on external balconies, in the wards thcni- 
selves. and in small rooms kept exclusively for that pur- 
pose. 

In most cases, the sluice rooms were naturally ventila- 
ted. Those on external balconies did not lack adequate 
ventilation, but using them could not he particularly 
pleasant i n  bad weather. The location of the entry point in 
the corridor had certain disadvantages also, not the least 
of which mas the increased congestion. However, both 
these locations (balcony and corridor) wcrc normally 
used where the chute had been added to an existing hos- 
pital and structural alterations had to be kept to a 
minimum. 

Two of the chutes had their entry points located in 
small, tinventilated, internal rooms-in one case, air flow 
could be detected flowing from thc room into the ward via 
the door cracks, even when the chute door was shut. 

There would seem to be little doubt that the best loca- 
tion for the chute entry point is in a sluice or dirty utility 
room. Adequate ventilation of the room is essential in any 
case, preferably by nlechanical means, if some control of 
air movement to the rest of the ward is to be achieved. 

4.4. Desixn ( ~ f r h e  Chure 131rry Open iq  

In common with most of the other aspects of chute 
design, no two entry points were the samc in the installa- 
tions visited. In size, they ranged from 12 inches diameter 
to 36 by 19 inches rectangular; in material, froln wood to 
various types of metal; some were located at floor level 
while others were three feet from floor level; some had 
complex interlocking arrangements while others were 
simply held shut by a ball-catch; some opened directly 
onto the chute, with others, the material had to travel any- 
thing up to six feet down a branch before entering the 
chute proper; and so on. 

Only one of the door types seen could be said to he air- 
tight when shut. The majorily were fairly loose fitting due 
to either poor design, poor fitting or abuse. It was found 
that in practice the interlocking arrangements examined 

were prone to fairly frequent breakdown and in fast, the 
doors could be fairly easily opened even when nominally 
"interlocked". In one instancc the hutton to release the 
electric lock was positioned too far away from the door 
handle to be operated by someone with a short reach. "In- 
use" warning lights were fitted on several installations, but 
were frequently out of action due either to faults in the 
electrical system or simply because a bulb had failed and 
had not bcen replaced. 

In a few cases, a key operated lock was fitted to the 
door-this appeared to be a convenient method of con- 
trolling chute usage and preventing unauthorised use, but 
in practice the key was occasionally mislaid with a con- 
sequent build up of material waiting to be deposited, or 
was left hanging close to the door. In many cases, no 
locking arrangements of any kind were made. The door 
was simply opened as required, and there appeared to be 
no complaints about, or  abuses of, this method. 

In one instance a self-closing mechanism had been fitted 
to the door. However, this was out of adjustment and 
small "snibs" had been fitted to keep the door shut when 
not in use. 

Much could be written about the various designs in use, 
but the general conclusions were as follows: 

( U )  Only one of the door designs was airtight when shut. 
( h )  The use of complex interlocking arrangements and/ 

or warning lights either gave rise to maintenance 
problems or operational difficulties due to poor de- 
sign andjor installation. Furthermore, the grounds 
for justification of their use have not been 
fully established. The point of having a key opera- 
ted lock, whatever it might be, is lost, if the key is 
left hanging beside the door. 

(C)  With the size of bag in general use (holding up to 40 
Ibs. of linen) it would clearly be advantageous, if 
not essential, to have the entry opening at floor 
level. The use of snlaller bags would of course make 
this less essential. 

(cl) The entry point should be as close as possible to the 
chute proper in order to simplify the layout and 
cleaning problems, consistent with user safety. A 
distance sufficient to allow a bag to be loaded, with- 
out fouling descending bags, appears to be suffi- 
cient, though it must be said that in many of the 
cases examined, the entry point was directly on the 
side of the chute. 

( P )  The entry itself should be as free as possible from 
projections and fittings likely to foul, or be fouled 
by, the loading of a hag of material. Its size will 
obviously depend on the size of hag used. 

(f) Steps should be taken to ensure that builders' 
material does not enter the chute at the construc- 
tion stage. One chute had hardened remains of con- 
crete on its internal surface. 

(R)  The entry door should be clearly labelled regarding 
its purpose and method of use, and should not be 
situated close to other similar doors. 

O C T O B E R .  i 9 h X  



4.5. Localion of'E.uit Oprnin,q 

Only in a few cases was the chute exit opening located 
in a room adequate for that purpose. This was probably 
partly due to the fact that many installations had been 
added to the hospital long after it had been built and 
existing facilities had to be utilised as best as possible. In 
some cases, before a collection, the bags completely filled 
the volume of the room and sometimes accumulated in the 
chute itself. Most of these rooms had either no ventilation 
(internal rooms) or  at hest natural ventilation. However, 
in one case, an extract fan was fitted on the wall, and in 
another more recently built hospital, there was an extract 
point connected to the hospital's mechanical ventilation 
system. Other exit openings were located in the open air. 

A few of the rooms were in rather poor condition, 
though some were brushed out periodically. Only one 
appeared to be cleaned and washed out daily with disin- 
fectant. 

It would, therefore, seem important that in any new 
installation: 

(a) The chute exit opening should be located in a room 
specifically designed for that purpose, adequately 
sized to cope with the quantity of materials dis- 
posed of, bearing in mind the frequency of collec- 
tion and the usage pattern. I t  should not be used for 
storing any equipment not related to the chute in- 
stallation or  for any engineering service installa- 
tions such as oioes and cables. . . 

(b) The room should be adequately ventilated and lit. 
( c )  The exit room should have easily cleanable surfaces 

and provision made for ease of cleaning (e.g., water 
outlets, electrical sockets, drainage points, etc., as 
required). 

4.6. Design of Chute E.\-it Opening 
At most of the hospitals visited, the chute was termina- 

ted at or slightly below ceiling level, the material dropping 
straight out onto the floor or  into a container. However, 
at some installations, a 90" bend was fitted a t  the bottom 
of the chute which helped to slow down the descending 
material, though sometimes bags could be projected 
horizontally after dropping four or  more floors. In one 
instance the chute had a long sloping section before the 
exit point, which did decelerate the bags, and in another, a 
12 foot slide at 45' to the horizontal helped to slow down 
the bags. 

The best arrangement seen was at a Swedish hospital 
where descending bags were turned progressively in the 
horizontal and vertical planes on a specially designed "de- 
celeration track" which had a semi-circular cross- 
section. The bags dropped off the track, onto the floor, 
when they stopped sliding. 

In some installations, a counterweighted door had been 
fitted a t  the bottom of the chute. This door was normally 
shut, but opened with the weight of a descending bag and 
presumably was intended to prevent updraught of air. In 
practice, these doors had either been discarded due to the 

noise caused by a bag hitting them or  were not functioning 
correctly (remaining partly open) and sometimes causing 
bags to jam. Some of the chutes had doors at the bottom 
which were normally open-these were shut when re- 
quired to allow cleaning of the chute. In other cases, 
counterweighted, normally-open doors were held open by 
a wire and fusible link-the purpose here was to close off 
the chute in case of tire in the exit room. 

The main conclusion which may be made regarding this 
part of the survey is that, from the point of view of safety 
of  personnel, and non-damage of bags of material, it 
would be desirable to terminate the chute with a "de- 
celeration track" based on the design of the Swedish 
installation mentioned above. 

4.7. Ventilation and Air Moveinmr 
As previously mentioned, none of the chutes in the 

survey were fitted with an extract fan. They were either 
vented at roof level (in one case apparently into the roof 
space) or  closed off at the top. 

An upward flow of air, into the chute, from the chute 
exit room was detected in every case. This flow increased 
when the door to the chute exit room was opened, and 
also, whenever a chute entry door was opened. The down- 
flow due to a descending bag could be easily detected, but 
was extremely short-lived, the flow reverting to its natural 
regime almost immediately. Generally speaking, when- 
ever a chute entry door was opened a strong airflow could 
hc detected coming from the chute into the &ice room (or 
wherever the entry was located). Sometimes, mainly at the 
lower floors of an installation, the airflow was from room 
to chute. This is as one might expect from a knowledge of 
natural ventilation and stack effect. 

With only one exception, air leaked into or out of the 
chute via the entry door cracks, even when the doors were 
shut. 

Clearly, no real attempt had been made to tackle the 
problem of air movement control at any of the installa- 
tions. This seems most surprising in view of the fact that 
the possibility of air-borne cross-infection is one of the 
main objections to this method of disposal: and particu- 
larly when the solution to the problem is simply to fit an 
extract fan to the chute. This would ensure not only that 
airflow is from sluice room to chute, but also adequate 
ventilation of the chute exit room. In conjunction with a 
reasonably leak-tight entry door and a mechanically ven- 
tilated sluice room, these air movement control arrange- 
ments should be adequate to combat this cross-infection 
route. 

4.8. Cliutr Cleaning 
Only a few installations had a regular cleaning pro- 

gramme. In one case this took the form of fumigation 
once a week. This process took virtually a full day, during 
which the chute was sealed off and out of operation. In 
another case fumigation was carried out occasionally. 
Two installations were fitted with water outlets at the top 
of the chutes and these were turned on at frequent inter- 
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vals to wash d o w ~ i  the internal surfaces. The remaining 
chutes were not subjected to any cleaning process. 

Again, in view o f  the arguments most t'requcntly put 
forward against the use OF disposal chutes i n  hospitals, i t  
i s  surprising that so little attention was paid to the clean- 
ing o f  the surfaces of the chutes. O n  the basis of the 
present survey, i t  could perhaps be argued that cleaning is 
unnecessary. 

4.9. Bagging of Mureriul 
As mentioned pre\,iously, where separate chutes were 

installed, the tendency was to bag the linen, but deposit 
refuse loose. Where a common chute was utilised, both 
commodities were bagged. 

For linen, bags o f  various materials here used, the 
most popular being linen, terylene and nylon mixtures, 
and plastic. I n  some cases both foul and dirty linen shared 
the same bag (the foul linen sometimes being given a pre- 
rinse at ward level), in other cases, diferent coloured bags 
were used, one for foul linen, the other for dirty. When 
full, these bags could neigh up to 40 or 50 lbs., with a 
height and circumference o f  up to about 21 i t .  and 6 ft. 
respectively. Wherc plastic bags were used, they tended to 
be smaller and lighter (about 30 lbs. weight). 

Where rubbish w s  bagged, the sizes and weights were 
generally smaller than with linen, and paper and plastic 
bags were the most popular. 

Little can be said by way o f  general conclusions at this 
stage regarding the bagging o f  materials. However i t  is 
apparent that the handling o f  a bag weighing40 to 50 lbs. 
by ward staff is not a desirable practice. I t  may be accept- 
able while the bag is on a trolley, but unloading the bag 
and depositing i t  into the chute, particularly with an 
entry opening at high level, must be difficult. A t  ;m exist- 
ing hospital i t  may be difficult to radically alter the system 
in operation, but for new projects, bagging arrangements 
should be designed with the above points i n  mind and i n  
conjunction with ua rd  and laundry requirements. 

A n  additional point which should be borne in mind is 
that the bags should be designed such that they are easy to 
seal to prevent spillage o f  their contents. 

410. Sorri~lg, H u n i l l i ~ ~ g  urtd Culifcrior~ Ar ru~gr~ izrn ls  
So far as the provision o f  chutes was concerned, current 

practice varied from hospital to hospital. In most cases, 
the chutes were used exclusively for linen while porters 
collected the refuse. I n  others, a separate refuse chute was 
provided. However, in several instances, a single chutc 
was used for both linen and refi~se. Generally speaking the 
same chute was used for both dirty and foul linen, though 
in one case separate chutes were installed for these 
materials. 

Sorting into the various categories (i.e., dirty or foul 
linen) was nornially done at ward level. Whether or not 
the foul linen was pre-rinsed at this stage depended mainly 
on whether the hospital had i t s  own laundry or  let this out 
to contract. This pre-rinsing was done i n  the individual 

\vnrds in some cases and i n  the chutc exit room in others. 
Whcre the linen was deposited loose, i t  was usually 

packed into bags at thechuteexit room for dispatch to the 
laundry. I n  cases whcre the chuk  discharged directly into 
the laundry this step was not o f  course necessary. I n  one 
case the linen was emptied out of the plastic bags i n  which 
i t  had descended the chute, and put into large linen bags 
for transporting to the laundry-this was done i n  the 
chute exit room. 

I n  most cases, the linen was collected from the chute 
exit room two or  three times a day, either directly by a 
laundry van, or by porters with hand trolleys or motorised 
trucks. I n  many cases however the number o f  collections 
was rcduced or even stopped at the weekends, causing 
large amounts o f  material t o  pile up in the exit room and 
sometimes i n  the chute itself. 

Again, i t  is difficult to draw general conclusions since 
every 1hospit;ll \%ill have particular requirements. How- 
ever, i t  would appear that provided efficient bagging of 
material is carried out, and steps are taken to  ensure that 
the bags are subjected to the minimum amount o f  impact, 
a single chute will serve all the normal disposal require- 
ments i n  the hospital. Sorting o f  material should be done 
a1 word level (and of course this is normally the case, 
whether or not disposal chutes are used). The handling 
arrangements should not necessitate the transfer of 
material from one bag into another. Collection should 
continue over the weekend, or an appropriately larger 
capacity exit room provided, though even then, periodic 
inspection would be necessary. 

5. General 
I n  spite or  the apparent shortcomings o f  some of the 

chute designs, the general impression obtained while visit- 
ing the various installations was one of satisfaction-in- 
deed i t  was difficult t o  elicit even minor complaints. This 
was indeed surprising as there must be very few features i n  
hospitals which escape the criticisms of the users. Of  
course, disposal chutes play only a minor role i n  the func- 
tioning of the hospital as a whole and may escape criticism 
due to  this. Perhaps this is the best reason for ensuring 
that the design is right. 
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I ' Nevill Hall Hospital- 
The Engineering Services 

By R. T. LEECH, C.Eng., M.I.Mech.E., A.M.I.H.V.E. 

Assistant Regional Engineer, Welsh Hospital Board 

Introduction 

N EVlLL HALL. once the home of the Marquis 
of Abergavenny, has been used for hospital pur- 
poses for a considerable time, but its present use 

dates from 1953. 
The site, which alFords some 22 acrcs, was chosen 

by the Welsh Hospital Board as a location for the new 
District General Hospital for the North Monrnouthshire 
Area and, following the appointment of Sir Percy 
Thomas and Son as Architzcts for the project, plan- 
ning commenced in 1961. The responsibility for design- 
ing the Mechanical and Electrical Engineering Services 
was undertaken by the Engineer lo 'the Board, whose 
statf worked in close collaboration with the Nominated 
Consulta~fts throughout the design stages. 

The first stage uf the development was to provide a 
total of 192 acute medical and surgical beds with 
supporting diagnostic, treatment and therapeutic facil- 
ities, together with residential accommodation. 

The Nominated Architect produced a design can- 
sisting of a tower block containing three ward floors 
at 2nd. 3rd and 4th Hoor levels. each floor containing 
two 32 bed wards planned in an 'H' pattern. the wards 
being situated on the periphery of the building and ths 
service rooms and lifts in the central core. The 32 bed 
ward unit being made up of six four bed wards and 
eight singlebed wards. 

The supporting departments are provided in mainly 
single storey buildings, contiguous with one another 
and with the tower block. A number of internal patios 
have been included within the single storey con~plex 
and the services of a landscape architect obtained to 
landscape the whole site. 

The departments included in Phase I of the develop. 
ment are:. 

(i) Operuliny I'hrutrr Suite consisting of 3 

( i i i )  / l iu~i~osl ic  X-Ru? I I ~ ~ I U ~ I I I I P I I ~  consisting of 
four Major X-Ray Rooms and a Mass Radio- 
graphy Room. together with in'tegral Dark 
R O ~ I I  facilities. 

( iv)  Phurrnur?. lkporfrnent including an Aseptic 
Room and bulk manufacturing facilitics. 

(v) I'ufholo:: Llepurfrnenf including the Mortuary 
and Post Mortem facilities. 

(vi) Crrrtrul Sfrrilising p /  Drpurt~nrnr 
(C.S.S.I>.) capable of dealing with the needs of 
the Group. 

(vii) Ph?.vicul M~dicine  D C ~ U ~ I I I I P I I ~  incorporating 
Hydrotherapy Pool and Cymnasi~~nl .  

(viii) Kitchen und Dining R < a m  G ~ m p l r x ,  the 
Kitchen having an ultimate capacity of 1.000 
main meals. 

(ix) Re.sidenfiu1 Accoinrnodution comprising a 
Trained Nurses Home. an Untrained Nurses 
Home and four statf houses for senior statf. 

( X )  Boiler House und Serr~ice Drpur11nenr.s. 
(xi) Visilors mrd Pufients C'o~iconrses. 

Services-General 
Distribution of services from the Boiler House Corn- 

plex is by a system of subways which reach a11 parts 
of the hospital. and crawlway areas which extend be- 
neath all departments. The crawlway is formed by the 
podium t~pon which the single storey complex is built 
and in no instance is it less than 3 ft .  h ins. clear heiyht 
and often is considerably more. The minimum subway 
height is 6fi, but in certain areas is nearly double this 
due to slope of the ground and the building construc- 
tion. Numerous vertical ducts connect the crawlway 
areas to false ceiling spaces and roof plant roonls. 
Various plant rooms are located beneath ground floor 
level in the sincle storev areas and more detailed ref- 

~ h e a t r e s  with the necessary ancillary rooms, erence will be nlade to thkse later. 
a Recovery Ward, Endoscopy Room, and In general, services are conventional with certain 
Plaster Roonl. exceptions. and l propose to deal in somewhat greater 

( i i )  Outpatients Drpurfrnenl including an Accident detail on these, the more interesting aspscts of the 
and Emergency Department with Operating design. than to dwell on the mundane and familiar 
Theatre Suite. features v l  hospital engineering services. 
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Boiler House Complex 
An appropriate slarting point is obviously the Boiler 

House Complex, and within that department, the boiler 
plant itself:- 

The boiler plant comprises two treble-pass, dry hack, 
econon~ic steani boilers suppied by G .  W. B. Boilers 
Ltd., of Dudley. Each boiler is capable of generating 
14,500 lbs of steam per hour F KL A 212°F.. a t  a work- 
ing pressure of 125 lhs per sq. in. Accommodation is 
available for the installation of a third boiler in a 
future phase of the development. 

The boilers are fired automatically with Daw-Mill 
Singles, delivered pneumatically from a 77 ton storage 
hopper utilising a VEKOS patented coal feed device 
fitted to the crown of each boiler. 

The fuel store, which is 15fft. higher than the boiler 
Hoor, is a covered area divided into bays and able to 
store not less than three weeks supply of fuel. 

Fuel is conveyed from the storage bays to the 77 ton 
storage hopper. lorated at one end of the fuel store, 
by a mechanical shovel which has a 17 cu. ft. scoop. 
The shovel is gas operated, thus obviating the risk 
of generating toxic exhaust fumes in a somewhat re- 
stricted area. 

Ash is drawn from the boiler furnaces into receiving 
hoppers located in front of the boilers. Each hopper 
incorporates a motor driven crusher and is of sufficient 
capacity to contain all the ash and clinker removed 
during a normal de-ashing operation. Each ash hopper 
is connected via a n~anually operated discharge valve 
to a main delivery pipe which conveys the ash pneuniat- 
ically to a cyclonic ash and dust separator and thence 
to the ash storage bunker which has a nominal capa- 
city of 8 tons. An explosion door and access door is 
incorporated in the bunker. and the outlet, which 
incorporates a discharge valve with wetting device to 
prevent dust nuisance, discharges over a vehicle bay 
which acconiniodates local authority ash disposal 
lorries. 

Boiler feed water is delivered to the boilers by dupli- 
cate steam operated 'Weir' feed pumps from two 
elevated hot wells of 2,240 gallons capacity each. A 
third electrically operated rotary pump is provided for 
initial starting and emergency use. Exhaust ateam from 
the pumps is passed through heating coils in the 'hot 
well' before being discharged into the 'blowdown' pit. 
Automatic dosing of feed water treatment chemical ib  

carried out by a Weir proportioning unit, fitted to the 
feed pump delivery line. 

The usual boiler instrumentation is provided includ- 
ing:-Main Steam How recorder, draught gauges, flue 
gas exit temperature indicators, CO, recorder, boiler 
feed water temperature indicator, hotwell contents gauge 
and smoke density indicators. Steam is generated at 125 
Ihs/sq. in., and enters an 8 in. dia. header at the rear 
of the boiler house, from which a 5 in, dia. tapping is 

taken for process work in the main kitchen, C.S.S.D., 
etc. Two h-in. dia. mains arc taken from the header to 
the adjacent engine room to feed two Bellis and Morcom 
two crank, compound vertical reciprocating 'V' type 
steam engines running a t  428 r.p.m. Each engine drives 
a 3 phase, 4151240 volts, star connected brushless 
alternator with automatic voltage regulation and rated 
at 250 kVA at 0.8 power factor. 

The alternators are capable of catering for about + 
of the maximum anticipated electrical load a t  the hos- 
pital and normally run in parallel with the S.W.E.B. 
mpply. The exhaust steani pressure from the engines is 
at S lbslsq. in., and is taken to non-storage and storage 
calorifiers in the Calorifier Room. 

It is estimated that the total steam demand of the two 
engines when operating together at full load will be 
about 16.000 lbs/hour, and it is anticipated that this will 
be equal to the maximum steani demand for the 
L.P.H.W. heating and Hot Water Supply for the hos- 
pital. Should the steani demand exceed the capacity of 
the engines the deficit will be made up by steam from 
the boilers being passed through a Pressure Reducing 
Valve set direct to the calorifier plant. 

The alternators will generally generate electricity in 
accordance with the demand for Low Pressure Steam 
by the calorifier plant, and the difference between the 
amount so generated and the electrical requirements of 
the hospital being taken from the Board's grid. 

Should the S.W.E.B. supply fail for any reason, the 
bus coupler between the Essential and Non-Essential 
bus-bars will open, resulting in the Non-Essential bars 
going 'dead' and the Essential bars remaining 'alive' 
from the steam driven alternator supply. The opening of 
the bus coupler will operate an over-riding control in 
the back pressure control gear and allow sufficient steam 
to pass to the engines to enable the alternators to gener- 
ate up to their maximum capacity, irrespective of the 
steani requirements of the calorifier plant. Surplus ex- 
haust steam will bc blown to atmosphere through low 
pressure relief valves. In this way the essential electrical 
requirements of the hospital will be safeguarded. 

Following restoration of the S.W.E.B. supply, the 
'Non-Essential' supply will be restored, and automatic 
synchronisation of the alternators with the S.W.E.B. 
supply will take place together with the closing of the 
bus coupler between the Essential and Non-Essential 
bus-bars. 

The electricity supply to the hospital is taken from 
the Electricity Board's I I kV ?-phase main via H.T. 
switchgear and necessary protection gear to two 500 
kVA., 1 l kV/41SV, transformers. 

The calorifier plant installed under the first stage of 
the development consists of four cast iron, non-storage, 
L.P.H.W. heating calorifiers, each having a nominal 
rating of 3,320,000 B.T.U.'s per hour. with provision for 
an additional unit of similar capacity, at a later stage, 
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and two copper Hot Water Supply storage calorifiers of 
1,000 galls. capacity each. 

All these califiers and associated control equipment, 
ancillary plant etc., are housed in the Main Calorifier 
Room adjacent to the Boiler Room. Separate calorifier 
rooms are provided for the Trained and Untrained 
Nurses Homes and a separate single calorifier is provided 
to heat the Hydrotherapy Pool in the Physical Medicine 
Department. 

Apart from the areas already mentioned, the Boiler 
House Complex contains a Low Tension Switchgear 
Room, well equipped workshops, staff rooms and In- 
cinerator House. The Incinerator is a Riley Gaserator 
capable of disposing of 600 lbs of dry rubbish per hour 
and incorporates additional gas burners to enable it to 
deal with pathological additional gas burners to enable 
it to deal with pathological waste and to ensure smoke- 
less combustion. A separate flue is taken from the in- 
cinerator to the new multi-flue chimney. 

The chimney is 134 ft. high and contains three 
separate flues, one for winter use, one for summer use, 
and the incinerator flue. The external diameter of the 
chimney is 10 ft. 6 ins. and internal ladder access is 
provided for the full height. 

Leaving the Boiler House, 1 should like to refer to 
some of the more unusual aspects of the engineering 
services being installed a t  the hospital and, in particular. 
to ventilation and air treatment. 

Dual Duct H.V. Air Conditioning 
The single storey complex containing all the support- 

ing departments and entrance concourses results in the 
creation of a large number of internal rooms. T o  
ventilate these rooms by natural means would have 
meant a multitude of openable roof lights, which, bc- 
sides being costly to instal and to maintain, were archi- 
tecturally undesirable and would be a considerable 
disadvantage when one considcrs the problems of arti- 
ficially lighting these rooms. It was, therefore, decided 
that conditioned air would be supplied to all internal 
areas via ceiling diffusers. Because of the distances in- 
volved in distributing conditioned air, the need to pro- 
vide for a variation in conditions between zones, and 
above all the limited space in the crawlways, and partic- 
ularly the ceiling voids where the terminal runs of air 
ducting would occur, it was decided that a dual duct, 
high velocity system of air conditioning would have to 
be installed. Such a system woluld meet all the requirc- 
ments of control and overcome the difficulties of space 
limitations. At the same time it was realised that the 
high level of illumination, which would necessarily have 
to be provided the whole time the rooms were in use. 
would create considerable heat gain problenls. 

This particular heat gain would occur in the ceiling 
spaces where the bulk of the module type fluorescent 
lighting fittings would be located. At first it was thought 
that adequate ventilation of the ceiling voids would 

satisfactorily dissipate the unwanted heat-unfortun- 
ately, the Fire Ofticer required the ceiling voids to be 
conipartmented to prevent the spread of fire and smoke. 
Whilst the heat gain would bt: somewhat of an advant- 
age during the winter months, in the summer the heat 
loss from the roof would frequently be nil, due to the high 
ambient temperature, and occasionally, on sunny days, 
there would be a source of additional gain due to solar 
radiation. The only alternative, therefore, was to in- 
corporate a refrigerated cooling system into the central 
plants. 

The resulting installation comprises four separate 
plants: A,  B, C', and D, and the final design and installa- 
tion was entrusted to Heat and Air Systems Ltd.. of 
London. 

Plant 'A '  serves the Pathology, Pharmacy and Central 
Sterile Supply Departments and is located in Plant 
Room No. I ,  beneath the Main Kitchen and Dining 
Room areas, delivering 22,300 cu. ft. of treated air per 
minute. 

Plunt 'B'  serves the Accident and Emergency Depart- 
ments, delivering 7,360 cu. ft. of air per minute. 

Plunt 'C' serves the X-ray Department, delivering 
7.800 cu. ft. of air per minute. 

Plunt 'D' serves the Physical Medicine, Out-Patients, 
Admin.. and Records Departments, deliverin:: 20,600 
cu. ft. of air per minute. 

Plants 'B', 'C'. and 'D', are all located in Plant Room 
No. 2, which is situated beneath the Out-Patients Depart- 
ment. 

All four Plants are basically thc samc and are 
Ozonair/Kennard-Nelson High Pressure Dual Duct 
Units comprising: - 

(i) Fresh Air Inlet with air ducted from the roof of 
Tower Block No. 2, in the case of plants B. C. 
and D, only. Air for Plant 'A' in Plant Room 
No. l ,  is taken from the external face of the 
Plant Room. 

(ii) Anti Frost Coil by Matthews and Yates 
(nominal duty to raise temperature of air from 
30°F to 40-F.) 

(iii) A pre-filter section using Ozotex dry-throwaway 
type lilters. The filters will retain all particles 
down to 5 micron size. 

(iv) Pre-heater section-nominal duty to raise air 
temperature from 40°F  to 71-F,  with L.P.H.W.. 
at 170' F mean as a heating medium. 

(v) Spinning disc humidifier section by Copperad 
Ltd. 

(vi) Fan Section using a centrifugal, multi-vane fan 
with backward curved blades and 'V' belt drive. 
Fan niotors are 12-5 h.p. each for the two 
smaller units and 40 h.p. each for the two larger 
units. Air outlet velocities vary between 2.100 
to 2,400 ft. per min. 
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(vii) Reheater section and Cooling section in a 
double decked arrangement. The heating sec- 
tion having a nominal duty to raise the air 
temperature from 50°F to 1 0 0 F  with L.P.H.W.. 
at 170°F mean as  a heating medium. 

The cooling sections having a nominal duty to lower 
the air temperature from 7 7 ° F  D.B.164 ' F  W.B., to 5 3 ° F  
D.B,/525"F W.B., when using chilled water in the cool- 
ing coils at 41 "F flow and 49°F  return. 

From the plants, insulated circular ducts carry thc 
conditioned hot and cold air to mixing boxes located 
in the ceiling voids. The ducts are spirally wound, lock 
seamed, galvanised sheet steel, and are insulated with 
glass silk mattresses faced with aluminium foil. The 
system has been sized so that the hot ducts will handle 
approximately 70% of the cold duct capacity. The mix- 
ing boxes are by Barber Colernan and a total of 42 are 
installed. Each box serves a 'zone' of from I to 12 
rooms or conditioned space\ and all roonis in the partic- 
ular zone are maintained at the same environmental 
condition. 

Each zone has a 'control' room which contains a 
thermostat and this governs the conditions for the re- 
mainder of the rooms in the zone. The 'control' room 
is, of course, chosen as being the most critical in the 
group from an 'environmental' point of view. Zones 
have been arranged to contain not more than one critical 
area and, in many cases, no one room has a particularly 
critical environmental requirement. In such cases, thc 
choice of a control room can be quite arbitrary. 

The mixing boxes incorporate a constant volume 
damper and a thermostatically controlled, pneumatically 
operated, air mixing device, which regulates the mixture 
of hot and cold air to give the correct outlet temperature 
at the ceiling ditfusers in the conditioned spaces. 

The boxes also include an acoustical chambcr which 
causes the air velocity and hence the air noise to reduce 
to an acceptable level before the mixed air is distributed 
through normal low velocity rectangular ducts to the 
diffusers. Each diffuser incorporates a volume control 
damper and is adjustable for throw. 

Ventilation rates of air changes are. in all cases, de- 
pendent on the air quantity required to offset the sensible 
and latent heat gains in the various conditioned spaces. 
However, in every case, the air change rate is equivalent 
to, or more than, that recommended in the appropriate 
Building Note or  section of the I.H.V.E. guide. 

Chilled water for the cooling coils is provided by two 
"Lightfoot" packaged water chillers located in Plant 
Rooms 1 and 2, and which use Refrigerant 22. The 
chilled water is stored in each of the two plant rooms in 
insulated 1,000 gallon storage tanks which act as  
reservoirs and avoid overfrequent stopping and starting 
af the compressor motors. 

The condensers are water cooled and the cooling warer 
is circulated through twin cooling towers located on the 

roof of the Ward Block, one tower serving each plant 
room. Air is provided for the towers by two centrifugal 
fans sited alongside the towers; one fan is 38 ins. dia.. 
and 7: h.p., and the other 43 in. dia., and 10 h.p. 

7'hrrrnovtutic Contr01.s for the Dual Duct systems are 
by Honeywell and consist of :  - 

( i )  Room thermostats for controlling mixing boxes. 
as previously mentioned. 

( i i )  Temperature and humidity controls on the 
air handling plants. 

Thcse controls are basically: -- 
(U) Winter dew point thermostat operating 3-way 

mixing valve on L.P.H.W. to pre-heater. 
( h )  Hot duct thermostat operating 3-way valve on 

L.P.H.W., to re-heater which is linked to a re- 
setting fresh air thermostat, which also operates 
the anti frost heater on a drop to minimum 
temperature. 

(C) Cold duct fixed tcmpcrature thermostat oper- 
ating a 3-way valve on chilled water to cooling 
coil. 

( ( l )  Humidistat litted in extract duct system from 
treated area (these systems will be referred to 
later), which on drop in average space humidity 
switches on the spinning disc, or  on rise in 
humidity sets up the re-heater duct %at' 
setting. 

( p )  Controls to maintain a fixed chilled water tem- 
perature, operating the refrigerator-compressor 
capacity stages. 

In all cases, the H.V. air conditioning systems provide 
heat to meet the total heat loss requirements of the con- 
ditioned spaccs. 

Low Velocity Air Conditioning 
Conventional low velocity air conditioning installa- 

tions are provided for the twin Operating Theatres, Re- 
covery Room, Endoscopy Room, Plaster Room, and 
other ancillary rooms in the Theatre Suite. Two plants 
provide conditioned air for these areas and are located 
in Plant Room No.1, previously mentioned, and located 
beneath the Kitchen and Dining Room area. One of 
these plants scrres the two Theatres, Anaesthetic 
Rooms. Sterilising Rooms, etc.. and incorporates a 
chilled water coil. 

The Theatres are supplied with conditioned air in ac- 
cordance with the need to otfset heat gains, but not less 
than 20 air changes per hour, and a positive pressure 
cross ventilation system is employed. Conditioned air 
enters the Theatres through polished aluminium ceiling 
grilles, f of the input mechanically extracted a t  low level 
on the opposite side of the Theatres. Trimmer heaters 
are installed in individual ducts to conditioned spaces 
enabling independent temperature control of each Oper- 
ating Theatre with in the range 65' F to 75°F. The rela- 
tive humidity is maintained between 50",, and 60%. 
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The second of the two plants serves the Recovery 
Room, Plastcr Room and other ancillary rooms. Cool- 
ing is also included in the plant and trimmer heaters give 
individual control to certain areas as described for the 
first plant. 

A low velocity plant supplies filtered heated and 
humidified air to internal rooms, including Trcatment 
Rooms, in the central core of the Tower Block. This 
plant is located in a Plant Room situated on the roof of 
the Tower Block, and delivers treated air to two zones 
via trimmer heaters giving individual ten~perature con- 
trol to the northern and southern end of the block. 

A further similar plant which is located in Plant Room 
No. 1, beneath the Kitchen. supplies conditioned air to 
certain internal rooms within the Kitchen and Dining 
Room areas, including Dining Room, Coffee Lounge, 
Sandwich Room and Servery. 

All the Low Velocity Air Conditioning Plants are 
basically the same and include: throwaway type filters, 
L.P.H.W., pre-heater, spinning disc humidifier. chilled 
water coils (Operating Theatre Suite only), centrifugal 
fans, and re-heaters. 

Controls for all Low Velocity Plants are by Messrs. 
Honeywell Controls and are of the pneumatically oper- 
ated type. 

The relative outputs of the various plants arc:- 
(I)  Operating Theatre Plant 4,330 c.f.m. at 5 h.p. 
(2) Recovery Room, Plaster 

Room, etc. 3,600 c.f.n~. at 3 h.p. 
(3) Ward Block Plants 3,089 c.f.ni. at 4 h.p. 
(4) Kitchen Plant 7,000 c.f.m. at 3 h.p. 

The cooling water for the condensers is provided from 
one of the cooling towers previously described for the 
High Velocity Systems and more than 200 tons of re- 
frigeration is required to meet the total needs of all the 
air conditioning systems installed. None of the Air Con- 
ditioning Plants and Air Treatment Plants described 
incorporates any recirculation of air froni treated spaces. 

Mechanical Extract Systems 
Mechanical extract ventilation is, of course, provided. 

A total number of 48 individual fans are installed, some 
being of the concealed wall type, some window mounted 
and others in roof extract units. These fans are located 
all over the hospital and in the Nurses Homes. 

In addition, there are a total number of five extract 
ventilation systems, con~prising slow running centrifugal 
or axial flow aerofoil fans with interconnecting duct- 
work and extract grilles. The extract fans for these sys- 
tems are situated in two plant rooms located in the 
crawlway areas beneath the single storey complex, and 
the type of extract provided falls into three categories:- 

(i) High level extract from internal W.C.'s with 
duplicate axial Row fans-one fan for standhy. 

(ii) Low Level Extract from rooms in Operating 
Theatre Suite. 

(iii) High Level Extract from rooms such as Ward 
Pantries, Kitchens, Sluice Rooms, Test Rooms, 
internal Changing Rooms, Cloaks, Utility 
Rooms, etc. 

Three further separate extract systems are provided 
in the Ward Block and the fans are located in the Plant 
Rooms on the roof of the Block previously mentioned in 
connection with the Air Treatment Plants. 

All vitiated air is taken through ducting to discharge 
above Ward Block roof level. 

A special mechanical extract system is provided in the 
Post Mortem Room and consists of extract through a 
slot which is located in the perimeter of the Post 
Mortem table. Air velocity at the slab is sufficient to 
elfectively prevenl any unpleasant odours froni travelling 
beyond the immediate vicinity of the Post Mortem table. 
Similar extract is provided above the working surface 
of the dissecting table. Pioneering work on this method 
of improving conditions in Post Mortem Rooms was 
carried out at the Dorset County Hospital, Dorchester, 
and a visit to this hospital was made by members of the 
design team and the Group Pathologist, during the 
design stage of this project. 

The Main Kitchen is naturally ventilated, using 12 
Colt ventilators installed in the sides of the raised section 
of the roof. 

Centralised Tray System of Food Distribution 
Modern techniques of plating up meals and delivering 

them in perfect condition to each patient are employed 
at the hospital. Each patient, with the exception of those 
on special diets, will be given a choice of meal from a 
comprehensive menu, the choice being recorded, to- 
gether with special requirements such as large or small 
portions. 

Cards, indicating the patients' name, ward, and choice 
of menu, are taken to the Kitchen prior to the meal being 
~erved and placed in holders, which in turn, are clipped 
to individual trays. The trays are laid with cutlery, 
plates, etc., and placed on a conveyor belt which carries 
them past servers stationed each side of the conveyor 
bcl t . 

The plates for hot meals are placed in metal con- 
tainers which have in their base a special metal alloy 
pellet, about the size and shape of a pineapple ring, 
which is at a temperature of about 450'F. These pellets 
are heated in electric ovens and mechanically dispensed 
into the containers. As the trays reach the servers, they 
place the required helping of the chosen food on the 
plate, according to the coding which is shown on the 
patient's menu card clipped to the tray. When the tray 
reaches the end of the belt i t  is checked by a supervisor 
for correctness, and lids and covers are placed on the 
various dishes, as necessary. Warm air movement is 
promoted within the container and cover of the hot 
food by the heated pellet and this ensures that the 
patient receives the meal as hot and appetising as when 
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i t  was plated up in the kitchen, even though it has taken 
20-30 minutes to reach the patient. 

Soups and sweets are maintained a t  their correct tenl- 
perature by being served in special insulated bowls with 
covers. 

With staggered starts for ward meals, 600 patients can 
be served from one belt which can handle 8-10 trays per 
minute. An optimum number would be about 400. Trays 
are taken to Wards on purpose made trolleys which are 
used to take the dirty crockery, cutlery, trays, etc., to 
the Central Dishwashing Department. adjacent to the 
Main Kitchen. 

The systen~ is known as  'Ganeyniede' and is supplied 
and erected by Messrs. Allied Ironfounders Ltd. 

Centralised Dishwashing 
The central dishwashing department, which handles all 
crockery and cutlery from Wards and Staff Dining 
Room, contains a Dawson 'Flight' Type Dishwashing 
Machine, Model C.T.I.D. This machine incorporates 
five separate processes:- 

Pre wash at 90°F. 
Detergent wash at 115°F. 
Hot water wash at 160°F. 
Final scalding rinse a t  190" F. 
Steam heated battery for hot air drying. 

Crockery is conveyed through the machine on P.V.C. 
coated carriers on conveyor chains, but cutlery, of 
course, is first placed in baskets. About 6,300 pieces of 
crockery per hour can behandled and only two operators 
are required, one t o  place 'dirties' on the conveyor a t  
one end of the machine, and one to off-load and stack a t  
the other. The advantages of the 'Gancymede' form of 
serving and centralised dishwashing are numerous and I 
think self evident. Apart from providing the patient with 
a better and more personal service, more economical 
use is made of available labour and food wastage is 
reduced. 

Staff Dining Facilities 
The Staff Dining Room has a servery which provides 

a full Cafeteria service and a wide choice of menu to all 
staff. A separate Coffee Lounge is located a t  one end of 
the Dining Room and a Sandwich Rooni is also pro- 
vided. 

Main Kitchen 
The Main Kitchen will ultimately cater for 1.000 

main meals but, in the first stage of development, only 
sufficient cooking equipment has been installed to meet 
Phase I needs. 

Over 1,000 cu. ft.  of refrigerated storage space is 
being installed in the initial phase and this will be 
sufficient for the whole hospital requirements, it not 
being economical or practical to instal cold roonis in 
two or niore phases. 

Pneumatic Tube Installation 
Dircumenls such as patients records, X-ray filnis, 

Pathological specimens, Prescriptions. Menus, and num- 
erous other items are transported between departments 
by a Lamson 4-in. Station Operated Ring Air Tube 
System. 

A total of 17 stations are provided throughout the 
hospital with provision for  an additional ten stations in 
a future stage of development. The carriers ~ ~ s r d  in this 
systeni have internal dimensions of 2$ in. dia., and 14; 
in. in length. The central plant consists of two turbine 
blower units with silencers and 7+ h.p. motors. Each 
station has a despatch and receiving point and a control 
dial. together with indicating lights. When sending a 
carrier, the destination station is selected on the control 
dial and the carrier inserted in the despatch tube. 

As soon as the system is clear and ready to take the 
carrier, it is automatically despatched and indicator 
lights appear at both sending and receiving stations. 
As  soon as the carrier reaches its destination, a "carrier 
arrived" signal is given by an indicator light at the send- 
ing station. 

The air tube circuits used to convey the carriers are 
located in the crawlways below the single storey com- 
plex. except of course, the tube serving the Tower Block 
stations, which is run in vertical service ducts. 

The cost of such an installation averages out at about 
f1.000 per station. so it is of course important that the 
fullest use be made of the service the installation has to 
offer. There is every reason to expect that in this hospital 
it will prove successful, as  there will be no long estab- 
lished messenger systems Yo be overcome, and staff will 
become familiar with the pneumatic tube system along 
with many other new things-not the least, the hospital 
itself. 

Permanent Supplementary Artificial Daylight (P.S.A.D.) 
As stated previously. there are a large number of 

internal roonis in the Nevill Hall Hospital, and nearly 
all these areas have no natural lighting. A considerable 
amount of artificial lighting has therefore been installed, 
contributing substantially to the heat gains referred to 
earlier. It will be appreciated that during daylight hours, 
patients and staff will bc passing frequently from a 
naturally lit area to one having only artificial illumina- 
tion and, of course, from artificial lighting to daylight. 
Nornial levels of artificial lighting would be noticeably 
unsalisfactory under such circumstances and perm- 
anent supplenientary artificial daylighting has been 
provided in accordance with the Hospital Building Note 
recnmmendations for internal rooms. 

The amount such supplementary lighting is in excess 
of normal levels, varies between locations, and has been 
adjusted in the design to avoid sudden changes in light- 
ing levels. An example of such conditions is the change 
one would experience when passing from a room wholly 
lit by natural means, through a corridor which would 
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have a certain amaunt of 'borrowed' daylight plus some 
artificial lighting, into an internal room wholly arti- 
ficially lit. The percentage of supplementary lighting 
therefore varies between SO'!,', and 80% depending on 
circumstances. 

Lighting of internal rooms is provided by Rush type 
module fittings, and each fitting contains four fluorescent 
tubes, all of which are on during the hours of daylight 
to produce the required level of illumination. During 
normal artificial lighting hours only two tubes are on 
and, to avoid a disconcerting sudden drop in lighting in- 
tensity, this reduction is achieved in two stages by auto- 
matically switching off one tube at a time, there being 
an interval of about 30 minutes between the two switch- 
ing off operations. The advice for timing the change 
from P.S.A.D. to normal artificial lighting, and of course 
hack again, is a single solar time clock which controls all 
P.S.A.D. fittings throughout the hospital. 

One of the two tubes used during the hours of normal 
artificial lighting is connected to the "essential" supply 
for the hospital and, where this particular tube occurs in 
corridor fittings, it is also controlled by a key operated 
secret switch. This provides the facility of ensuring that 
corridor lighting remains on for the benefit of patrolling 
night staff and can only be switched off by them as 
required. 

Lifts 
Lift provision consists of an eight passenger lift in 

the Nurses Home serving five floors, being fully auto- 
matic with up and down collective control and power 
operated sliding panel doors. Also, a bank of three lifts 
is located in the centre of the 'H' in the Tower Block. 
The lift bank in the Tower Block justifies a more de- 
tailed description as it contains some unusual features. 

Two of the lifts are double ended BedIPassenger, and 
the third is a single ended Passenger Only lift. The lift 
halls served by three lifts are on what is known as the 
'service' side and the halls served by the two Bed1 
Passenger lifts are on the 'clean' side. 

All three lifts are provided with up and down collec- 
tive control, and operate on a Duplex system on the 
'clean' side and on a Triplex system on the 'service' side. 
The single ended passenger lift is provided with a Fire- 
man's Control which, when operated, immediately calls 
the lift to the ground floor, irrespective of its current 
activity, and also cuts out all landing call elen~ents 
leaving the lift under the sole control of the fireman in 
the car, including all door operations. 

Lifts can be used by personnel from 'clean' and 'ser- 
vice' sides at the same time, the service side calls having 
a choice of three lifts and the clean side calls a choice 
of two lifts. 

The lift control system is biased in favour of 'service' 
side calls so that when the lift car contains two cale- 
gories of occupant, i.e. personnel from 'clean' and 'ser- 
vice' sides, the 'service' side doors will always open first, 

giving the staff member the opportunity of ensuring that 
the 'clean' side doors are not used by unauthorised 
persons. 

'Up' and 'Down' buttons are provided on all floors 
and when pressed will cause the nearest lift travelling in 
the required direction to stop a t  the appropriate floor. 
Calls are registered in the lift's memory in the control 
room and are dealt with in an order which results in 
the shortest service to the various calls. Doors open on 
the 'call' side only, obviating the risk of visitors disem- 
barking on the 'clean' side. 

In the event of a lift being required by the Medical 
or Nursing Staff during visiting hours due to an emer- 
gency, and possibly entailing the movement of a patient. 
a staff member will call a lift from the 'clean' side lift 
hall. When the lift arrives, the doors on the 'clean' side 
will open and if, as is likely. the lift were to contain 
a number of visitors, the staff member who had called 
the lift will enter the car, switch the lift to 'independent 
control', operate the service side doors and, having 
briefly explained the circumstances to the occupants, 
usher them out of the lift and into the service hall. The 
lift will then be free and entirely available to deal with 
the emergency. Solid state switching devices have been 
incorporated in the lift control systems in the interest of 
dependability, and provision has been made for the lifts 
to run a t  half speed olf the "essential" power supply in 
the event of mains failure. 

C~~mmunications 
A NurseIPatient Call System has been installed, com- 

prising a call push at each patient bed, bathrooms, 
W.C's, etc., with reassurance lights and reset provision 
for each ward, together with indicating lights in corri- 
dors and on indicator boards in the Nurses Stations and 
Duty Rooms. 

A Call System is installed in the Operating Theatre 
Suite to operate from individual beds in the Recovery 
Room1 and which will indicate in all areas likely to be 
used by Doctors and Specialists in the Suite, that a 
patient in 'Recovery' requires attention. 

G.P.O. telephones are installed throughout the hos- 
pital and a 'Centrum' system provided instead of the 
normal internal telephone system. The 'Centrum' sys- 
tem consists of a number of individual instruments 
which provide a unique voice operated intercommunica- 
tion system throughout the hospital. The system allows 
hands to be free during a conversation and permits 
movement within the vicinity of the instrument. Special 
facilities are included, e.g. conference facilities, for a 
number of selected personnel to conduct a private dis- 
cussion without interruption, also earpiece or  handset 
attachments where the loudspeaker is not required. This 
particular installation incorporates a staff location sys- 
tem Uhich enables a 'bleep' call to be initiated from 
any instrument to a chosen pocket receiver which is 
carried in the usual way. 
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Locker Units 
After full discussion with all 'project team' members. 

including representatives of the H.M.C., a standard 
locker unit has been produced and over 200 of these 
have been handed to the Management Comnlittee for 
fixing to the bedside lockers. Each unit con~prises: 
switch for bedhead light, Patient/Nurse Call toggle 
switch, Radio programme selector, volunle control, 
socket for stethoscope type headphones, and facility for 
extending the Nurse Call to pear push operation. Maxi- 
mum voltage on the locker unit is 24 volls. 

General 
There are many other features of the engineering 

services which could be mentioned, but as 1 said at the 
beginning of this paper, 1 d o  not propose to describe 
services and installations which will be familiar to you, 
and which would be less interesting than those which I 
have attempted to describe. 

I should like t11 conclude by saying that, as designers, 
it is our intent to produce the best hospital engineering 
services installations for the money available. Every 
effort is made during the various design stages to keep 
the installations abreast of modern engineering practice 
and thought, and to use reliable equipment and 
materials. 

We are all very conscious of the fact that you  are the 

people who have to 'eat the pudding' so to speak. What 
may seem a first class idea to the designer, and in fact 
look just as good on paper, may in practice prove to 
be of very limited value and perhaps become the source 
of endless trouble to the maintenance staff. Such un- 
happy occurrences may be attributed to any one of a 
number of causes, but one which does not, in my 
opinion. receive sufiicient attention is that of acquaint- 
inz the hospital engineer with the intent of the designer. 
It seems to me that there is a case for the man who 
designs the services to spend some time with the man 
who uses and maintains them; the purpose of such a 'get 
together' to be for the designer to explain what he in- 
tended in respect of certain installations and which may 
not be self evident from an examination of the drawing 
or the technical specification. 

Finally, may 1 just add one or two facts about the 
Nevill Hall Engineering Services Installation:- 

Cost of Mechanical Services f450,500 including 
fR6,000 for the Dual Duct Air Conditioning Installation. 

Cost of Eleclrical Engineering Services £203,000. 

Contract commenced June, 1965. 

Anticipated Completion-September, 1968. 

It is hoped that site work on Stage I 1  will commence 
in the 1970171 financial year. 

Electrical Services 
PART 2 

in Hospitals 
By J. H. LEVERTON, B.Sc.(Eng), C.Eng., F.I.E.E., 
Assistant Regional Engineer, N.E. Metropolitan R.H.B. 

Lighting 
This is probably one of the most controversial subjects 

that the Engineer encounters in the field of electrical 
installation, as it involves so many factors to which 
precise measurement cannot be allocated. Levels of 
illumination can be calculated with some degree of  
accuracy and can certainly be measured in the final event, 
but the assessment of the levels required for various 

CORRECTIONS 

We regret that two errors occurred in Part I of this article 
(Seplember issue) and the following corrections should be noted: 
p.195, para 8, line 2-'and no other services'. 
p.196, para 10, line I-'less than 18 inches below'. 

O C T O B E R ,  1 9 6 8  

tasks is another matter which, ultimately, depends to 
some extent on the age and opinions of the individual 
operator. 

The recent edition of the I.E.S. code has now defined 
glare factor and has made a serious attempt to solve 
the question of the avoidance of glare which, of course, 
assumes greater importance with the increased levels 
of illumination now being provided. 

I do not propose to discuss the methods of calculating 
these factors as they are adequately covered by literature 
such as the I.E.S. Code and various trade and other 
publications which have followed rapidly from the pro- 
duction of the Code. Levels of illumination required are 
also set out in various publications and reference should 
always be made to the appropriate Hospital Building 



Note, but, as the tendency is continually to increase 
levels, the final design should be such as to allow for up- 
grading in the future without major alterations. 

The basic requirements for lighting in hospitals do not 
differ in principle from the requirements of other situa- 
tions. The main function of an  installation is to provide 
adequate illumination for the task in hand with the 
maximum comfort for the occupants and a t  the most 
economical cost. The main specialty about hospital in- 
stallations is the wide range of tasks which are carried out 
and the physical conditions of the occupants. 

There are obviously certain circumstances where 
lighting is provided rather for decorative purposes than 
for utility. Installations of this type will be needed in 
public rooms, such as waiting spaces, assembly halls, 
recreation halls, etc., and care must be exercised to ensure 
that considerations of decorative appearance do not 
detract unduly from the illumination levels attained. 

The design of special fittings, when only few are 
required, is not to be recommended as the cost will be 
high and difficulty may be experienced in the future with 
spares in the event of damage or extension. 

The siting of fittings with reference to ease of lamp 
replacement and cleaning must always be considered. 
It is quite unjustifiable to instal fittings in such a position 
that the only means of replacing a lamp is by the erection 
of scaffolding. This can easily occur in stair wells and 
similar situations. Preference should be given to fittings 
which house tungsten lamps mounted cap up or  cap 
down, as the life of tungsten lamps is considerably 
shortened by sideways burning. 

The decision as to the use of fluorescent or  tungsten 
sources is in many instances quite clear cut, but there are 
always borderline cases. Fluorescent sources must be 
used in the following situations:- 

(a) Where artificial lighting is in use for many hours 
per day. 

(b) Where high levels of illumination are required in 
other than very localised fields. 

(c) In situations devoid of natural lighting and ventila- 
tion, where it is necessary to reduce the heat output 
of fittings to a minimum, in order to reduce the load 
on the ventilation plant. 

(d) Situations where shadowless lighting is essential 

The choice of tube colour should he made a t  an early 
stage in the design, as the difference in efficiency of the 
various colours is sufficient to effect the number and dis- 
position of the fittings required. The larger the tube, the 
higher the efficiency and, therefore, the largest acceptable 
tube should he used. The use of 8 ft. tubes is somewhat 
limited, as they are considered to be mainly fbr industrial 
and commercial use and the range of fittings with which 
they can be used is limited. Tungsten lighting is still the 
most suitable for local lighting and situations where the 

use is intermittent, such as toilets, bathrooms, small store 
rooms, etc. I t  is also preferable where low levels of illu- 
mination are required, since a t  levels below about 
15 Ls/sq. ft. fluorescent lighting gives a very gloomy 
appearance, the warmer tungsten effect being much more 
acceptable. 

In all clinical areas where colour recognition is neces- 
sary, double coated tubes must be used and it must he 
remembered that the output of these tubes is only about 
4 that of the warm white tubes. Care must he taken to 
ensure that correct replacements are available and used. 

The so called "racetrack" plan comprises a central 
core housing utilities and service rooms surrounded by a 
corridor on the outside of which are situated the wards 
which are open to daylight. The interior rooms will 
require a higher level of illumination during daylight than 
is normally supplied for the tasks carried out therein. 
Levels of a t  least 50 lumens per sq. ft. will be required 
and a transition zone should be provided in the corridor, 
so that the change from daylight levels to the interior are 
gradual. Means must also be provided to reduce the 
interior level to normal when artificial light is in use in 
the exterior rooms. 

As stated previously, the use of fluorescent sources is 
essential in these circumstances. Areas which need 
special treatment include the following:- 

Operating Theatres 
The lighting of theatres will comprise general lighting 

combined with special lighting for surgeons. Levels of 
general lighting need to be of the order of 30 lumens/sq. 
ft. and should be provided from recessed fittings in order 
to reduce dust collection and cleaning. With the ceiling 
heights employed, minimum 10 ft., the number of fittings 
required will be considerable and it may be neces- 
sary in some instances to combine the lighting 
fittings with the ventilation diffusers in the ceiling. 
Auxiliary lighting may be required for such items as 
instrument cupboards and possibly f o r  needle thread- 
ing. The centre shadowless lamp may be either of 
the scialytic type employing one central lamp with a 
specially designed lens system, or  of the multilamp type. 
In the former, separate peripheral lamps are provided for 
emergency purposes, whilst in the latter type the same 
lamps are used for both purposes. The multilamp unit 
should be fed from two circuits a t  least, so  that failure of 
one circuit will leave a t  least half the lamps unaffected. 
Both types of lamp should be supplied a t  low voltage fed 
from a transformer, since it is possible to obtain a higher 
efficiency. The low voltage A.C. will he the same as that 
of the battery emergency equipment for multilamp units. 

Each theatre will be provided with a control panel and 
it is convenient to control all lighting from this point. In 
order to provide sufficient light for entry into an unoccu- 
pled theatre a switch should be provided near the door, 
which will control a shielded light in the panel, which can 
also be used to illuminate the controls when the theatre 
is blacked out for certain operations. 
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Fluorescent sources may be used for operating table 
lights when the work is confined to skin grafting and 
similar work where large areas are to be illuminated, but 
for normal operating it is quite unsuitable as a narrow 
beam is required to penetrate cavities and give easy 
perception of depth without giving too high an  intensity 
to the areas surrounding the cavity. 

(a) Ward Centre Lighting 
Indirect lighting by means of cornice units, has been 

rejected on account of economic considerations, dust 
collection and flat, lifeless effect. In  view of the neces- 
sity to provide illumination of the ceiling and to 
limit the glare factor neither recessed nor semi- 
recessed fittings are acceptable and suspended fit- 
tings are essential. Designs are available for both 
fluorescent and tungsten. Those for fluorescent can be 
made much slimmer in appearance and the light spread 
is more uniform. Tungsten fittings having the desired 
characteristics of cut-off, tend to be somewhat bulky. 
Fluorescent is recommended, but illumination levels 
should be kept somewhat higher than the recommended 
values to avoid a dull and lifeless effect. A ceiling mounted 
fluorescent fitting is now being produced which gives 
adequate ceiling lighting with prismatic control. 

(b) Bed Head Lighting 
Both fluorescent and tungsten fittings are available 

for this purpose. At first sight the longer light source 
of the fluorescent fitting would appear to make it 
most suitable but it is subject to the following 
objections:- 

(i) The maximum length of tube is limited to 2 ft. 
from space consideration and the output of this 
tube is not satisfactory to provide the recom- 
mended illumination level on a patient's book, etc. 

(ii) No  light falls upon the front of a semi-recumbent 
or sitting patient. 

A tungsten fitting is recommended therefore, and this 
should take the form of a bracket, having a horizontally 
swivelling arm. Such a bracket isless susceptible to damage 
from bed fittings, since the arm can be swivelled to one 
side and if hit will move sideways without damage. 

The lamp unit should also have a limited movement 
on the arm in order to project the light back to the patient 
when the arm is swivelled over to one side to avoid an 
obstruction, but so limited as to avoid glare to adjacent 
patients. I t  is not recommended that this bracket be 
attached to the locker. 

This fitting is not intended to be used for inspection 
purposes. I t  is recognised that for detailed examinations 
or treatments which must be carried out in bed_ an  
inspection lamp will be used. This should be a casual 
requirement and not necessary for every visit to the 
patient. 

Attempts have been made to produce dual purpose 
fittings which can be detached from wall brackets and 

used as portable units, but I have not yet seen an accept- 
able pattern. I t  is necessary either to use an all insulated 
pattern, which severely limits the possibilities of design 
as a bracket, or  else to rely on a flexible earth connection 
which must be the subject of regular tcsting, no  mean 
task in a hospital of 900 or more beds. 

Patients are now encouraged to become ambulant at 
a very early stage and night lighting should be provided 
which will enable them to find slippers and walk to the 
door without encountering obstructions. Louvred lights 
a t  low level will provide this illumination and, if mounted 
under a bed, will be subject to minimum obstruction and 
the bed will act as additional obscuration to prevent 
annoyance to patients. Night lighting of corridors can 
be provided by low intensity central lighting, but if 
partitions to wards are glazed then low level louvred 
lights should be employed. 

Watch lighting is required for certain patients and also 
for minor attentions required a t  night. I t  should be 
individually controlled for each patient and, if fluorescent 
fittings are used for bed-head units, a coloured lamp of 
small wattage mounted above the tube and close to it 
will prove very effective. 

Nurses' Homes should be treated as domestic premises 
and every endeavour must be made to provide a 
homely atmosphere. Minimum requirements for a bed- 
room should be:- 

(a) General light. 
(b) Local light for writing desk. 
( r )  Either a fixed wall light for the bed or a bedside 

lamp for which a suitable socket is required. 
All points should be separately switched a t  con- 
venient situations. 

Common Rooms where television is to be used should 
be provided with local lights, such as floor standards, 
to enable occupants to read if they wish without disturb- 
ance to viewers. 

External lighting and road lighting require careful 
design and all main thoroughfares of traffic, particularly 
those which have to be used by nurses a t  night, must be 
adequately lit. All such lighting should be controlled 
by a central time switch, which should be capable of being 
overridden by a manual switch. This circuit should also 
control all external direction sign illumination, which 
should be discussed and settled a t  an  early stage. Too 
many illuminated signs have the appearance of having 
been added a t  the last minute, as indeed they often are. 

Some economy in consumption can be attained by zon- 
ing exterior lighting as, although some is required during 
all the hours of darkness, other areas, such as visitors' 
car park, require lighting only during certain well 
defined and comparatively short periods. Lighting for 
the main access road should be designed to render an  
abrupt change in level from that of the adjacent public 
road to be avoided and any lighting immediately adjacent 
to railway lines is subject to approval by British Railways, 
to avoid confusion with railway signal lights. 
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The wiring of  fittings, especially tungsten. using the 
bulbs with smaller envelopes, requires special attention 
in order to avoid the effects of overheating. Fixed terni- 
inal blocks should be provided in conduit boxes adjacent 
to fittings to enable the change from hard wiring to heat 
resisting to be made. Where a number of fittings are close 
together it is more convenient to use heat resisting cable 
throughout. Wiring should not pass through bulkhead 
fittings, which should be connected to a conduit run by 
means of a "T' box. 

Adequate earthing provision must be made for all 
fittings and Regulations C19 which calls for the screening 
of terminals which may be live when the switch is off 
(i.e. 3 plate roses), C21 which calls for an earth terminal 
in all ceiling roses and D6 which calls for anearth terminal 
at every lighting point. 

Socket Outlets 
The 13 A socket outlet should be used as standard in 

all new constructions, but for the sake of interchange- 
ability with existing sockets it may be necessary to 
continue to use 2, 5 and 15 A sockets in extensions to 
existing buildings. Sockets should be provided as set 
out in the Building Notes and, in general. the ring main 
system should be used to reduce wiring and size of 
distribution boards. A realistic assessment should be made 
of the diversity factor on each situation. For instance, 
the sockets in a Ward will be provided one per bed with 
additional ones for cleaning, etc., but the amount of  
equipment used in a Ward at one time will be very 
limited. On the other hand, a Path Lab. provided with 
sockets at close intervals on the benches, will have a 
large number of pieces of equipment which may be in 
use a t  one time. 

Switch sockets should be used throughout and where 
they are to be used with equipment which does not emit 
light when it is alive they should be fitted with pilot lights. 
Mounting heights should be determined in relation to 
equipment liable to be used in each situation. Sockets 
for cleaning equipment may be a t  low level, but high 

l 
enough to avoid damage. In many other situations switch 

I height is more convenient. 

I T o  avoid clusters of units, opportunity should be taken 
to combine sockets with other units, e.g.. in the bedbead 
unit which will contain all the services required at that 
position. 

Non-standard sockets should only be used for differen- 
tiation of different supplies, i.e. low voltage hand lamps 
etc., and a scheme should be prepared at the outset o f the  
job which will be carried on throughout and, of course, 
continued in any future extensions. The facility for using 
any piece of equipment in any part of the hospital is most 
important. Standard switch sockets are shuttered but not 
interlocked and in cases where explosive anaesthetics arc 
used, interlocking is essential to avoid sparking on with- 
drawal of the plug. 

Ample sockets should be provided in all situations to 
avoid long trailing leads which may be subject to damage 

and are liable to be tripped over. In Operating Theatres 
sockets may be provided on the control panel or may be 
spread on the walls a t  the nearest points t o  the table. An 
alternative arrangement is to provide a pedestal at the 
foot of the table to house a11 supplies. This is not always 
considered as acceptable, since it may prove an obstruction 
and may have to be fitted with a small red light to locate 
it under black-out conditions. Wiring access is not easy 
and a plastic cover is necessary to prevent damage by 
water during washing down. 

The problem of providing the correct rating of fuse in 
plugs is not peculiar to hospitals, but this will be simpli- 
fied by including a clause in the Contract calling on the 
Contractor to fit plugs to all portable equipment, whether 
supplied by him or not and to fit the appropriate fuse in 
each case. 

In areas where inflammable concentrations of anaesthe- 
tic gas may occur, sparkless sockets must be installed. 
Analysis of explosions which have occurred indicate that 
the danger areas are much more limited than previously 
envisaged. The Ministry is proposing to issue recommen- 
dations that the use of sparkless sockets may be confined 
to areas within 4 ft. of the anaesthetic apparatus, even if 
they are mounted below a level of 4 ft. 6 in. as previously 
allowed. This will allow standard sockets to be used 
where wall mounted in Theatres. 

If sockets using plugs with mutilated (e.g. slotted) 
earth pins are used for interlocking it is necessary to 
ensure that the plug tops can be used in any make of 
standard 13 A socket without jamming. 

Sockets provided for the use of power tools in confined 
spaces where special shock risks are present should be 
fed from 111 isolating transformers having the centre 
point of the secondary earthed through a suitable 
resistance to limit earth fault currents to about 15 mA. 
The circuit should then be protected through a balanced 
current type earth leakage breaker having a sensitivity 
of not less than 10 1nA and incorporating overload 
protection. 

Such breakers are at present obtainable at 30 A rating 
and in view of the diversity which can be anticipated in 
such situations one breaker and a ring circuit will be 
suitable for most Boiler Houses and plant rooms. 

Low Voltage Sockets 
These are required for use with low voltage hand lamps. 

The sockets should be of a different gauge from the main 
sockets and fed from a transformer having the centre 
point of the secondary winding earthed. An earthed 
shield should be provided between primary and secondary 
windings. Where a number of sockets are provided in 
close proximity, a fixed transformer should be installed 
but for isolated points consideration may be given to a 
portable unit operated from 13 A mains sockets. 

Screened Rooms 
In all rooms which are screened to prevent interference 

(i.e. E.G.G., E.M.G., and E.C.G. rooms) it is essential 
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that the earth pins of all sockets should be earthed by 
means of a separate cable run back to a major earthing 
point and not rely on the continuity of the conduit system 
which could be considered adequate for normal situations, 
and that all other service pipes should be earthed at the 
point of entry and exit. 

Sockets for X-Ray Equipment 
"Portable" X-ray units are small units of very low 

output which can be dismantled and carried in suitcases. 
These units will work satisfactorily from normal 13 A 
sockets but in view of the low output obtainable are very 
rarely found in a modern hospital. 

"Mobile" units have outputs approaching that of major 
units and are mounted on a wheeled chassis which may be 
motor driven from a pair of 12 volt lead acid batteries. 
One or more of these units will be found in every hospital. 

These units may take up to 100 A on a 240 V circuit 
but these peaks are of very short duration and d o  not 
exceed 0.1-0.15 seconds. The heating effect of these 
currents may be ignored but, in order to obtain the 
maximum rated output, voltage drop is of  major import- 
ance. On a 240 V supply the resistance a t  the socket must 
not exceed 0.34 ohms overall including mains transformer 
etc. No advantage is to be gained from obtaining a figure 
below this value. 

30 A sockets are adequate for this duty but they must be 
protected by fuses having 60 A rating. With this high 
fuse rating they must not be used for any other purpose. 

The Ministry is suggesting that 13 A sockets may be 
used subject to the following conditions:- 

(a )  All sockets must be in a ring circuit, no  spurs may 
be used. 

(h) As far as is known only one make of 30 A H.R.C. 
fuse will withstand the overload duty. 

If consideration is being given to the use of 13 A sockets 
the following points should be borne in mind:- 

( a )  It is relatively easy to design a new system with all 
sockets on a ring but it is more than likely that 
subsequent additions will be in the form of spurs 
and will be unsuitable for the purpose. 

(b)  The 30 A fuses will notbesatisfactory if they are pre- 
loaded and it is therefore essential to ensure that 
no other loads are connected to the ring when it 
is to be used for mobile X-rays. 

(C) The special plug required to accommodate the 
flexible cable is very heavy and difficulties may be 
experienced in preventing damage to standard 
sockets and also in  retaining the plugs fully home 
due to the weight of the plug and flex. 

In view of these limitations and remembering that a 
number 30 A socket may be connected to one circuit, it 
may be considered that the small additional cost is 
warranted when set against the cost of subsequent main- 
tenance costs. 
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Normally, the maximum length of cable used with the 
units is 30 ft. and account of this must be taken when 
siting sockets. 

In view of the cost of provision of these sockets, advice 
should be taken from Medical Staff as to the minimum 
number of beds which will need mobile X-ray coverage. 
Sparkless sockets are available for use in Operating 
Theatres. 

Outlets should be provided in all X-ray rooms so that 
a mobile unit can be used in the event of a breakdown of 
themajor unit. A socketwillalso be required at the storage 
point for battery driven models to operate the built in 
charger during idle periods. 

Sockets may be looped or  wired on ring circuits as 
convenient since there will only be one unit available in a 
department a t  any one time. 

Maximum run of spur cables or total Icngth of ring 
cables for various sires of cable on 240 V supplies are as 
follows:- 

Occasionally it may be desirable to use an extension 
lead of a further 30 ft. of flexible cable on the unit, in 
which case the above figures must be reduced by approx. 
20"1. 

The above figures are supplied by A. E. Dean and Co., 
but are applicable to other makes of unit. 

(To be continued) 
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CHANGE OF ADDRESS 
The Vauxhall Boiler Company Ltd. announcc that, in 

order to rationalist thc manufacture of the Company's pro- 
ducts within the Babcock & Wilcox Group, of which it is 
a mrmher, the Company's Ofices and Works transferred as 
from 1st June, 1968, to thc prerni~es of Penman &Company 
Ltd., 64, Strathclyde Street, Glasgow, S.E. (Telephone: 
M1 -554 201 l). 
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£140,000 HOSPITAL BEAM AND COLUMN ORDER 
Anglian Building Products Ltd., of Lenwade, Norfolk 

have won an order for approximately £140,000 worth of 
concrete beams and columns for a new general hospital at 
Crewc. 

The beams and columns are similar to £150,000 worth 
being supplied by Anglian Building Products for a hospital 
in Yorkshire. 
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Small gas turbines have expandina use 
THE last few years have seen a steady increase in the use 
of gas turbincs of less than 500 h.p., particularly in oil 
producing countries. Turbines in this range are  now under- 
taking many of the duties previously served by diesel 
engines, and are used in many instances as auxiliary units 
to much larger turbine installations. 

The vena'tility of sets using turbines in this range has 
been fully appreciated by Auto Diesels Ltd., of Uxbridge, 
which has produced a range of generating and pumping 
sets, mobile and skid mounted, using the Austin 250 gas 
turbine. This sizc of unit has become extremely popular in 
industry generally. 

Uses natural gas 
The natural gas running capability is, of coume, of great 

importance in these fields. Similarly, the small size and low 
weight of the set enables it to be  easily transported and 
inrtalled in difficult terrain. 

Small power stations can be established quickly, at low 
cost. and without the need for special buildings to house 
the sets. Arrangements can also be made for the unit7 to 
be converted quickly from natural gas running to liquid 
fuel and vicc versa, and two such sets constitutc an ideal. 
and extremely small, duty and stand-by arrangement. 

Easy maintenance 
Maintenance between overhaul periods is of an extremely 

elementary nature and requires no special tools or  training. 
In fact, in most instanter, after the initial installation a 
company's own fitter 'takes over this responsibility with no 
difficulty. 

Particular problemc such as dusty and sandy conditions 
can be overcome with special air filters, but it has been 
found that in most cases the standard simplc air filters 
are sudicient so long as they are regularly removed for 
cleaning. 

Mobik applications 
T h e  small industrial turbine is also proving extremely 

popular for mobile applications. The  truck size required is 
about 5 tons, and in the case of liquid fuelled turbines, a 
200 gallon fuel tank is usually fitted at the rear end. 

Applications which wcre previously monopolised by 
diesel engines are now considered to be ideal material for 
the small turbines, e.g., for water pumping, crude o'il 
pumping, stand-by electricity sets, compressor setr, and 
boost pump units t o  assist the suction for large pumping 
installations. 

In the case of electricity generation, a unit can now be 
provided with a single 320 kilowatt alternator driven from 
both ends by a 250 h . p  turbine, one contra rotating to the 
other. This arrangement can be used with one o f  the 
turbines providing 160 kilowatts while the other is on stand- 
by. A recent addition to this range has been the type 300 
cngine producing an additional 50 h.p. for the same over- 
all size as the 250 h.p. 

Started with jets 
Auto Diesels' interest in the turbine field began some 

years ago with the introduction of their own Stad turbine 

.. 
By GRAHAM LOVE 

for jet air starting and this particular turbinc has been 
developed to meet all the starting requirements of the 
most modern jets today. 

The unit can he  u ~ e d  to supply 2.1 lb. of air per sccond 
a t  40 p.s.i.g., and, although normally mounted on a very 
small trailer, can even be installed on a simple two-wheel 
trolley capable of being moved by one man. 

A conventional dieselLdriven compressor set o f  this 
output reqnires a sizeable truck to carry the complete 
installation. 

Whcreas the above size of set i~ generally considered 
as small tuibine application, the third turbine in the Auto 
Dicsel range can only he described as minute. This is the 
Saurer G.T.15 turbine coupled to a special alternator of 
Auto Diesel design producing u p  t o  l 2  kVA, and a completc 
set o f  this nature including a fuel tank weighs less than 
120 lb. 

Valuable by-pmduct-heat 
Exhaust heat from turbines is, of counc,  an extremely 

valuable hy.product. In this connection a package deal 
can be provided consisting of turbine generator set deliver- 
ing 160 kilowatts, exhaust heat boiler for domestic and 
heating water, and refrigerator pack driven from the alter- 
nator. Again, and when required, some of the exhaust heat 
may be  used in conjunction with Auto Diesels' evaporators 
to provide f r e h  drinking water from brackish or  salt 
water. This type of package unit is ideal for use in remote 
establishments, villages or  well heads. 

Overall, thc continually reducing capital cost of small 
turbines allied to the recent discoveries of natural gas in the 
Northern hemisphere will d o  much to emphasise the aotrac- 
tions o f  the small industrial gas tuihine for many duties. 

Naturally, Auto Diesels is very sensitive of the contribu- 
tion small turbines may make in a variety o f  fields. Con- 
sequently, a comprehensive service has been established 
to cover every aspect, ranging f rom the provision o f  
technical advice to the production of units manufactured 
to meet specific end purposes 

Published by courlesy Brahy of  Brituirz Group. 

APPOINTMENT 
Onc of Hritain's leading authorities an thc principles of 

blood-flow metcring, Mr. G. D. Cutler. has been appointed 
product manager of S.E. Medic, the medical electronics 
division of S E  Laharatorics (Engineering) Ltd., of Feltham, 
Middlesex. 

YORK WATER CHILLING SETS FOR NEW 
BRISTOL HOSPITAL 

An order has hren received by York Division of Horg- 
Warner Ltd., North Circular Road. London, N.W.2, to supply 
two packaged water ehilling scts f a r  air conditioning at the 
new Outpatients Department of the Bristol Royal Infirmary. 

The two sets will operate with the evaporator in series and 
the condensers in parallel to provide chilled water to air 
cooler batteries aprat ing in dual duct systems and opcrating- 
theatre 'air conditioning systems. 

Consulting Engineer; for the project are Hnare,  Lea & 
Partners, Bristol. 

T H E  H O S P I T A L  E N G I N E E R  



Abstract. . of.% . Repot% 
MID GLAMORGAN H.M.C. 

The ninctrenth Annual Report of the Mid Glamorgan 
Hospital Management Committec deals mainly with work 
carried out during the year 1967. 

The total number of patients awaiting in-patient treatment 
at 31st December, 1967 was 2,000 compared with 1,771 in 
December, 1966. The waiting list fo r  General Surgery 
has increased from 418 in the previous year to  526. 

In previous years attention has been drawn to the fact 
that the waiting list consists entirely of the surgical type 
of case and this is due to shortage of surgical beds and to 
insuflicirnt theatre accommodation a t  the two main hos- 
pitals, namely, Neath and Bridgend General Hospitals. 

This amount of theatre accommodation falls far short 
of that required and it is dificult to  envisage more work 
being done without increasing the accommodation. I t  must 
also be strcsscd that the admission of patients to Neath 
General Hospital Annexe is limited to  the number of beds 
available a t  the main hospital and the shortage of female 
surgical beds has been and still is very acute. These facts 
have been stressed time after time and the position will 
not improve until additional femak surgical beds and 
theatres arc provided. 

It was not possible to commence work to provide addi- 
tional accommodation in the X-ray Department at the 
Bridgend General Hospital during 1967, hut this will ccrt- 
ainly commence early in 1968. 

An additional locum tenens Consultant Pathologist was 
allocated to the Group in September and this has helped to 
cope with the heavy demands made on the service. 

The appointrmcnt of various additional (:onsultants with- 
in the Group in different specialtics has addcd to the work 
of the X-ray and Pathology Departments and the proposed 
increae in their medical staffing is wclcomcd. 

The demands in the specialties other than those already 
mentioned has continued to be met on the whole except 
that there is some pressure on certain types of bed during 
certain periods of the year and this applies especially to 
the medical wards during the winter months. 

The Physiotherapy Staff a t  the Neath General Hospital 
continue to provide physiotherapy treatment at the hospital 
and a total of 31 patient treatments were afforded to  five 
patients. 

The small Geriatric Day Unit which came into use in 
June, 1965, is still proving very satisfactory and during the 
year 12 new patients attended with a total of 1,918 
attendances. 

The Committee's proposal that the 14-bedded Infectious 
Diseases ward at the Cefn Hirgoed Hospital should bc 
used for  post-operative gynaecological patients transferred 
from the Bridgend General Hospital was accepted and came 
into effect on 1st July, 1967. 

A Day Hospital undoubtedly adds considerably to the 
already heavy demands on the Ambulance Servicc and 
the Committec have always appreciated rhc excellent 

service afforded by the Glamorgan County Council to the 
Group in general and to Marsgwyn in particular. 

Thc Maesteg General Hospital is the only complete 
General Practitioner Unit within the Group. The bed com- 
plement is 69 and this shows an increase of two beds over 
the prrvious year. 

The success of this hospital as a General Practitioner 
Unit i~ due to the fact that the doctors in the area h a w  
always agreed to attend to each other's patients in an  
emergency and no difliculty has been experienced in this 
respect at any time during the day or night. 

Criticism of out~patient and casualty facilities has al- 
ways been far greater than of any other section of the 
Hospital Service. With the vast incrcases in attendances, 
especially over the last twenty years, without a correspon~ 
ding increase in accommodation, it  would not have bren 
surprising if the number of complaints had bcen much 
greater. There are management problems in these depart- 
ments which d o  not exist in any other scction of the 
hospital and this justifics the need for  a constant review and 
appropriate action wherr necessary. 

The deficienccs of the Out-patient Department at the 
Neath General Hospital h a w  been commcntcd upon in 
many previous Reports. It is not possible to  centralise out- 
patient work as the main Department is far too small and 
this has meant that accommodation has had to  be provided 
in various parts of the hospital fo r  this purposc. 

Capital and Maintenance Work 
During the last few years the comment has been made 

that the number of minor capital works in this Group 
have been very few hut during the current year a number 
have been carried out and others are in varying stages of 
completion. 

Unfortunately, no material progress can be reported with 
regard to the developmcnt of the two main hospitals as 
District Base Hospitals. 

Thc following are particulars of some of the schemes 
dealt with during the year:- 

1. Capital Works 
T h e  dilTiculty in accommodating medical staff, both 

married and single, has been commented upon for  many 
years. I t  has now been agreed to  build additional medical 
staff quarters on the garden ground adjoining the Manor 
House and the building was expectcd to be available by the 
end of April, 1968. I t  consisis of eight bedrooms, with 
bathing and toilet facilities, and a "quiet" sitting room. 

At  the Bridgend Gencral Hospital the provision is some- 
what better than it was a t  Neath. The three new houxs  
which were purchased in 1966 have bcen fully used by 
married medical staff during the past year. 

Neath General Hospital 
The extension to  the Pathological Laboratory way con- 

templated as part of the main Maternity Department 
scheme but has bren brought forward and is now approach- 
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ing con~pletion. It will consist of a total arca  of 1,500 
square feet and will provide much needed additional ac- 
commodation for the Laboratory, which ic grossly 
overcrowded. 

Thc rcorganication of the Central Kitchen: This scheme 
was also included ac part of the main Ma'ternity Depart- 
ment rcheme but was brought forward and the work carried 
out by the hospital maintcnance staff. T h e  layoumt of the 
kitchen was completely altered and new equipment i~nstallrd. 

The fairly major scheme for  the provision of additional 
sanitary annexes including toilets, bathrooms and sluice- 
rooms for seven Wards was commenced in September. 
1967. and was due to be completed in July, 1968. 

Bridgend General Hospital 
Nu~re Tmining Unil, Posrpradrrore Arro,,~,noda;ion, rrc. 

The General Nursing Council had condemned the Nurse 
Training accommodation at the Bridgend General Hospital 
and had refused to consider the proposals for the intro- 
duction of the 1962 Syllabus of Training until new a c c o m ~  
modation had been provided. The Hospital Board agreed 
that a building similar in every respect to the Nurse Train- 
ing Unit. Postgraduate Accommodation and Hospital Staff 
Referencc Library which had already been provided a t  
Nrath General Hospital hhould he adequate at Bridgend. 
Work commenced on this building in January, 1968, to  he 
completed by thr middle of August and availiblr fo r  the 
new intake of Student Nurses commencing on 151 

September. 
The only heating provided in the Nurscc' Home was on 

the ground Hour and no heating of any kind was available 

in any of the bedrooms o r  corridors on  the first and second 
floors. Work has now commenced on the installation of a 
new central heating 'boiler and the provision of radiators 
throughout the  whole building. 

Urgent Future Developments 
Although very little progress has been made regarding the 

hospital development as  envisaged in the  Ten-Year  Plan. 
a considerable amount of preparatory work is still going on. 

T h e  work at  Neath General Hospital continues to  increase 
and as previously stated, is outgrowing the resources o f  
qeveral important departments. 

It is unlikely that the proposed ncw Maternity Depart- 
ment will be completed in less than three years and it 
would appcar that the  present state of affairs will have to 
continue in all these other Departments until that time. 
There seems little o r  no prospect of increasing theatre 
space until further development of the hospital is under- 
taken as it is doubtful whether additional theatres can be 
provided in any other way. 

At the Bridgend General Hospital the scarcity of theatres 
and the limitations of the X-ray and Pathology Departments 
have been commented upon for some years. Fortunately, 
work has already comrncnced to provide additional t rm- 
porary accommodation f o r  the X-ray and Pathology 
Departments and this provision is a "must" to  meet current 
demands. 

At Bridgend, as a t  Neath, it is diflicult to  envisage how 
additional theatre accommodation can be provided without 
embarking on a major scheme of rebuilding. 

N E W  BRITISH STANDARDS 
B.S. 787 : Mining typc flameproof gate-end boxes. 

787 : Part 2: 1968 G a t r ~ e n d  boxes with air-break  circuit^ 
breaker5 (for use on %phase a.c. circuits up  to  650 V) 
10s. 

I3oxci in  which thc oirnlial apparatus is an eir-hrrak circuit- 
hrwkcr. .Service conditions: ratings, dssign and conitructmn, In-  
cluding mans oi proledion: tcst rcqniicmmts. 
(SBN: 580 00277 2). 

B.S. 2690 : Methods of testing water used in industry. 
2690 : Part 7: 1968 Nitrite. nitrate and ammonia (free. 
saline and alhuminoid) 75. 

Gives 1 method caeh ior nitrite and nitrate and 3 mrlhods oi an- 
creasing senbitivity for ammonia. In~.iudrs dotails ol dilil'lation 
~ r o c c d u r c  for ammonia determinatio~ These methods arc intended 
lo wncrrcde thorc ~ i v e n  in the 1956 cdition. (SBN: 580 W280 21. 

R S  2854 : 1968: Sailed linen trolley5 6s. 
S p r c i f ~ ~  matcrial~. thicknos, teriting and marking requirements for 
,ynthrtic resin-bonded cork sheet joinling miltcrial from which 
gnrksts a n  be cut UT Ytampcd. (SBN: S80 W264 0). 

REVISED BRITISH STANDARDS 
B.S. 2858 : 1968: Soiled linen trolleys 6s. 

Specifies malcrials, dimcnsiun's, mnstrucliun and general rrquirr- 
ments for ~illgk and twin trolleys for carrying d c d  linen in 
ho~pilds. Detail? of iuitilhlr bags arc given. (SBN: SXO W265 U). 

Abstracts of information supplied by the British Standards Institution 

A M E N D M E N T  SLIPS 
Ple".~? order A,,,mdmr,r Sli".~ b y  y,,o,iny ,he rrirrrncr ,8.>,,hrr ( A % t i >  . . . . 
,or P O  . . . 0.7 app,opriaw) and rioi rhr R.S. nnmhrr. 

B.S. 889 : 1965 Flameproof electric lighting 
fittings. Amendment Slip No. 2 A M D  36 

B.S. 1187 : 1959 Woodblocks forfloors.  Amend- 
ment Slip No. 1 A M D  21 

B.S. 1297 : 1961 Grading and sizing of softwood 
flooring. Amendment Slip No.  2 A M D  35 

B.S. 3456 : T h e  testing and approval of dom- 
estic electrical appliances Part A. Heating a n d  
cooking appliances. 3456 : Section A12: 1962 
Electric cookrrs and boiling plates. Amcnd- 
ment Slip No. 3 A M D  26 

B.S. 3456 : The testing and approval of domestic 
electrical appliances Part A .  Heating and  cook^ 
ing appliances. 3456: Section A2: 1962 Electric 
room heaters 3s. Amendment Slip No. 4 A M D  51 

B.S. 3955 : Electrical controls for  domestic ap- 
plianccs Part 2. Specific requirements 3955: 
Part 2F: 1967 Room thermostats Amendment 
Slip Nu.  1 A M D  18 
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NEW R A N G E  O F  INSTRUMENT AIR DRYERS 
Dryvent Ltd., Hollygrove House, Staines Road, Houn- 

slow, Middlesex, makers of air and gas drying plants, 
announce the introduction of a new range of instrument air 
dryers, specifically dccigned for use on pneumatic systems 
with working pressures between 40 and 100 ibjin'g. 

Known as  the H C D  Mk 1V range, the new dryers are 
produced in five standard sizes with output capacities of 
I (HCD.010). 3 (HCD.030). 6 (HCD.060) 10 (HCD.100) 
and 15 (HCD.150) ft.' of free air pcr minute at an operating 
pressure of 80 1b;in:. They are fully automatic in operation 
and require little maintenance. 

Each unit incorporates two adsorber cylinders filled with 
pelleted desiccant arranged so that whilst drying takes place 
i n  one adsorbcr, reactivation of the desiccant is carried out 
i n  the other. The  changeover from one adsorber cylinder 
to the other is controlled automatically by an electric 
synchronous timer motor. At changeover, the pressure in 
the adsorber to be reactivated Palls t o  atmospheric pressure 
and a reverse flow of dry, expanded, compressed air, bled 
from the dry air outlet, is passed through the desiccant to 
remove the moisture released by the desiccant to atmos- 
phere. Towards the cnd of the reactivation cycle, the ad-  
sorber gradually builds up again to line pressure so that 
thrre is no p r r surc  drop or  interruption of the air supply 
at changeover-a feature of particular importance on in- 
strument air lines. 

For use in hazardous atmospheres or  with portable 
compressor crts, models are available fitted with pneumati- 
cally controlled timer units requiring no electricity supply 
for operation. All units can bc supplied suitable for wall 
mounting. 

As with all Dryvent units, the new H C D  M k  1V range is 
backed by a country-wide after~sales service. Delivery is 
within two weeks. 

Further details, including prices, can be obtained on re- 
quest to the manufacturers only. 

COMPLETELY N E W  VINYL FLOORING 
A new, quality vinyl sheet flooring ha7 been introduced 

by The ~ & k y  Tile C%. of ~rvenoaks;  Kent. It is considered 
to he of exceptional commercial value both in technical 
suitability and price. 

The flooring is "Vinyl 80". a fully homogeneous material 
80/1,000 in. thick in 4 ~ f t .  wide rolls and twelve very attrac- 
tive architectural colours. 

Vinyl 80 can be applied to all the customary types o f  
sub-floor finish ucing the rcommendcd bfarley adhesive. 
All sheet joins are seam welded with vinyl strip to provide 
a sealed jointless finish. 

Installation will be on a wpply-and-fix basis, eithcr by 
Marley or  their approved flooring contractors. Samples 
and literature may he obtained from any of Marley's 
brancher or  depots. 

O C T O B E R ,  1 9 6 8  

A review of new equipment and materials and their development 

ELECTROMAGNETIC FLOWMETER F O R  WIDE 
R A N G E  O F  FLUIDS ~ ~ 

A perfectly smooth bore and the absence of any moving 
parts are the key features of the new electromagnetic flow- 
meter designed by Meterflow Ltd. of Royston Road. B a l ~  
dock, Herts., fo r  measuring a widc variety of Huids. Having 
an accuracy of  I :L of full scale at velocitier of 3-30 feet, 
the Magtlow modcl can measure fluids bearing solids in 
fine or  coarsr distribution, sludge, paste o r  abrasive slurries. 
as well as corrosive liquids and high viscosity media. 

The operating principle is purely electrical and the read- 
ing, which is independent of variations in tcmperaturc or  
pressure, is automatically averaged fo r  pulsating flows. The 
flow may be hi-directional without loss of accuracy. 

Simplicity of installation is another feature, and it may 
be fitted at any attitudc in the pipeline. Remote indication 
may be provided at a distant station if required. 

Converter unit 
A fully transistorised magnetic How~to~current  converter 

unit is also being marketed for use with magnetic flow- 
meters. Designated the M.20, the unit is designed fo r  wall- 
mounting in a dust- and splash~proof case with a trans- 
parent front cover plate. 

Features include: Solid~state circuitry; exceptional lin- 
earity, repeatability and accuracy; and hi-directional out- 
put. 

T H E  NEW AEI EM8 SERIES E L E I T R O N  
MICROSCOPES 

GEC-AEI (Electronics) Ltd. are introducing a whole 
new range of electron microscopes. In 1964. AEI pioneered 
the concept of high performance specialised instruments 
with exceptional ease of use. Since that time the scientific 
requirements have changed somewhat and the three instru- 
ments which form the new E M 8  series, will mert these 
needs. 

The  EM801 provides a unique ,et of specimen facilities 
for the biologist t o  take adva'ntage of new specimen prc- 
paration trehniques. Notable amongst these is the ability t o  
examine a whole series of serial thin sections without any 
loss of area. This stage was specially designed fo r  Professor 
Siostrand in Los Angeles, California, who can now cut up 

to 100 serial sections. 

FURSE PACKAGED L I F T  R A N G E  F O R  GREATER 
VERSATILITY 

The rangc of packaged lifts produced by W. J. F u m  
Ltd. now includes goodsipassenger units, service lifts and 
goods lifts in a variety of capacities. Designed on a modular 
basis, lifts in the range can be installed with a minimum of  
builders work in spaces where i t  would be impossible to f i t  a 
conventional lift of the same capacity. Thc modular con- 
~truct ion of the main frame and l i f t  components allows for  
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rapid alterations of re-positioning whenever a change of 
layout becomes necessary. Standardised jig-made modular 
components are used for  the entrances, sides, back and 
motor compartment sedions. These are built u p  from 
rectangular hollow steel fitted with spigots so that one 
panel fits exactly to  another. 

The number of car entrances in an  installation can be 
changed, fo r  example, from onc to  two or even three, by 
removing the existing panel and substituting a standard 
frame and gate. The lift can be arranged to  serve more 
or less floors with equal ease. 

The replacement period of lift ropes has been reduced to 
a minimum by the use of special elevator ropes which arc 
used by Fursc on 95% of all goods lifts and elevators 
produced. Many of the lifts in the Furse range are now 
fitted with a completcly new type of Shaw Rope, especially 
designed for elevator work. The rope is constructed with 
6 strands of 26 individual wires, giving a longer working 
life due to  improved fatigue resistance. 

Further information from John Shaw Ltd., Sandy Lane. 
Worksop, Notts. 

PLASTIC CASES FOR PRESSURE GAUGES 
Plastic casing for pressure gauges, to provide more 

resistance to corrosion and to reduce the price of the in- 
strument, has been introduced by the British Rototherm Co. 
Ltd., Merton Abbey, London, S.W.19. T h e  standard colour 
is black, but a chrome plated finish is available for  the 
4 in. dial size. 

The pressure gaugc is manufactured in 3 in., 4 in. and 
6 in. dial sizes; mounting is either direct o r  'by means of a 
back flange. The 3 in. dial size is only available with a brass 
b e d ;  the 4 in. and 6 in. slizes can have brass o r  plasltic 
bezels. 

The Bourdon tube is a phosphor bronze for measurement 
of pressure u p  to  2,000 p.s.i. and of steel for  higher pres- 
sures up to  25,000 p.s.i. 

Prices for this range of gauge are from 29s., a reduction 
of approximately 20 per cent from the prices o f  British 
Rototherm's brass gauges. 

NEW AlTACHMENT CONVERTS STANDARD 
MICROSCOPES FOR PROJECTION 

A projection attachment for  use on their whole range of  
Standard Microscopes has been developed by Car1 Zeiss of 
West Germany. An additional base plate houses the illumi- 
nator which is reflected into the light path to boost the 
light level. The normal eyepiece is replaced by a monocular 
tube and a projective. Four projectives are available, choice 
depending on the screening size required and the projection 
distance. 

For normal use a CS1 250W metal-halide lamp gives 
very accurate colour rendering wisth a colour temperature 
of 3400" Kelvin. Alternatively, an HBO 200W high p r c s ~  
sure mercury lamp is available d i t h  over twice the powcr 
(33,000 stilbs). Because of its richnesr in ultra violet and 
blue light, some colour distortion is discernible in projecting 
stained specimens. 
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As a oompromise between projecting for an  audience 
in a darkened room and individual observation through 
an  eyepiece, is a ground glass viewing screen attachment. 
An evenly illuminated image 15 cm. across can 'be examined 
without the room having to be darkened. A version is 
available with a capping shutter a n d  an insert to take 
9 x  12 cm. or 5 in. x 4 in. plate film (including Polaroid), 
making a simple conversion of the SCandard Microscope 
to  a photomicroscope. F o r  further deta'ils contact Anthony 
W. Armi'tage, EDC Public Relations Ltd., 10 Wardour 
Street, London, W.1. 

BUBBLE-TIGHT VALVE FOR GAS MAINS 
CONVERSION 

A new valve has been developed by Elliott & G a W  
Ltd. f o r  gas mains convenion. Known as the E.L.G.A. 
Converter Valve, it is designed for  natural gas conversion 
hut is sui'table fo r  other applications. 

It has a Grade 17 cast iron body with seals of high 
nitrile rubber, an  aluminium plate passing between the seals 
fo r  valve closure. In operation, the bore is fully opened 
by pulling out the plate and, as therc are no working parts, 
the valve is claimed as one of the most economical gas 
conversion valves on the market. 

The specially developed seal renders the valve bubble 
tight for  working pressures of u p  to l 0  p.s.i. when the valve 
is shut and is self-sealing when the plate is withdrawn. A 
cart iron bonnet covers the plate aperture acting as a 
secondary safeguard against leakage and to prevent access 
of foreign bodies to the seal. This design allows the top 
to  be easily removed for  =-insertion of the plate if isolation 
is again required. 

These E.L.G.A. Converter Valves are currently available 
in 2, 3, 4, 6 and 8-inch bore sizes from the manufacturers 
at Gosford Road, Beccles, Suffolk. 

NEW PREMIER COOLING TOWER WITH 
DUFAYLITE HONEYCOMB FILL 

A range of small packaged cooling towers-named 
the Premcwl eries-is being marketed by Premier Cooler 
Ltd., Shalford, Guildford, Surrey. The pack'ing is Dufay- 
Iite impregnated honeycomb, giving a large heat transfer 
wrfaci: within a small space. 

The Premcool series is suitable for air conditioning and 
refrigeration installationn. compressors and internal com- 
bustion engines. There a re  13 sizes ranging from model 
PC-04.  2 ft. wide by 2 f t .  long, to  PC-64, which is 8 ft. 
square. All models a re  9 ft .  high. 

The coolers are delivered to the site already assembled, 
needing only pipe and eleotrical connections to  be made 
before commissioning. 

The Premcool coolers are operated by induced draught. 
An axial flow fan and motor unit is mounted at the top 
of the tower and within the caring, ensuring a low noise 
level and mainaining a streamlined appearance. T h e  motor 
is p r o t ~ t e d  for operation o n  the saturated outlet vapour 
stream and the unit is complete with fan guard. The motor 
requires no maintenance. 

Ease of maintenance is a n  important point in the design 
and the tank is simple to clean. A 3 kW immersion heater 
and thermostat are available fo r  the cold water tank. 
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CYC1,OPAC PACKAGED AIR CONDITIONING 
UNITS 

Matthews & Yates Ltd., incorporating Turner & Brown 
Ltd., announce the in'troduction of their latest "Cyclupac" 
CPN Packaged A i r  Conditi'oning Unit. 

"Cyclopac" air conditioning units are available in a rangc 
of r ight standard sizes, giving volume\ from 800 c.f.m. to 
21.000 c.f.m., and gcnrrally apcra'ting within static pressures 
up to 8 inches wg.  Modular in-line construction cnables 
completrly self~contained sections to hc cm~plcd together 
in any combination. 

A l l  "Cyclopac" cection casings are fabricated in hot dipped 
galvaniwd shcct stccl. suitably reinforced, internal ?urfac~.s 
a r e  coated where nececsary with an Epoxy based paint. 
giving maximum ctlrrmion resistance, effectivr insulation at 
Iraqt + in, t h ~ k  in all mr,dulcs cnsurus minimum heat 
losses. 

Basically, each "Cyclopac" packaged air conditioning 
unit compriws a cound proofed fan section utilising cen- 
~ri fugal Pans from the proven "Cyclopac" range, which i c  
used i n  conjunction with other sections for dampering. 
mixing, filtering. hca'ting. cooling and humidifying. 

Altcrnatire typec o f  humiditication are availahlr i nc l ud~  
ing steam, \pinning disc ar \pray typc, and for thc Filter 
Section thew i\ a variaty o f  filtering mrdia including  auto^ 
matic Rol l  type. 

Optional additional equipment includes s ~ l m c e r ~  which 
are provided on (the fan hection discharge. Maintenance 
and inspection i\ simpliticd hy ride accrs, to the filter. 
heater. cooler. humidifying and fan sxt ion.  

Priccc and further information may he obtained from 
Department P.D.. Matthews & Y a t o  L'td.. Turbro-C'yclonc 
Workc. Gibraltar Street. Bolton. 

MINI AND MINOR POWER UNITS 
Newly introduced by Adrn Hydraulin Ltd., are the 

Mini and Minor standard ranges o f  hydraulic power unit. 
These enable a complete hydraulic syyteni to he presented 
at  an economical price whil i t  maintaining a high perform- 
ance and pleasing appearance. 

A compact ,elf-contained construction ensurec an elli- 
cicnt quietGrunning hydraulic powcr source which may hi. 
uced equally well as a frec~standing unit or for in corpora^ 
t i m  as an mtegral part of a machine. 

Standard unitc comprise a style cast tank, the top plate 
of w h ~ h  carries a vertically mountcd rnotor/suhmerged 
pump assembly, relief valve huik into the porting m a n i ~  
fold. pressure gauge. oil lcvel gauge. breather, suction 
strainer, and a micronic return line filter incorporating a 
viwal contamination indicator i n  the filler. 

Thc Min i  unit i c  of 5 gallon capacity and fitted wlth 
electric motors up to 3 hp . .  the Minor unit i s  of 10 gallon 
capacity and carrics mo ton  up to 10 h.p. 

Maximum l lrxihi l i ty in circuit design can he achieved 
by thc usc of additional manifold block5 dcsignetl to mount 
onto the standard unit* and to acccpr J.1.V. valve mounting\ 
of the suh-plate type. 

Literature i s  availahle from Adan Hydraulicc Ltd.. Han- 
worth Road. Hounslilw. Midrlle\rx. 

NEW CI.OSE DIFFERENTIAL PRESSURE SWITCHES 
Ward Urouke & Co. Ltd., members of the Norcms 

Grnup, Loudwater, NI. High Wycomhe. Bucks, announce 
a ncw range o f  pressure switches ecpec'ially suitable for 
applicalianc where very low switch diffurentialr arc re- 
quirrrl. 

Available i n  two basic 'type-metallic hcllows o r  Bnur- 
don tuk-the switches cover pressure ranges a? low as 
0-10 lh,;in.' (in the casc o f  the 'bellows models) or 0.100 
Ibiin."or th'osr incorporating Baurdon tuhec. At the 
upper end of tihc rangc rhc bellows scries extcndc to 0-100 
Ibiin.' while for thu Bourdnn unit? the top  range i s  0~6.000 
Ih! in2 Al l  unit, can be titled with two IOA cwitchc.; quitable 
for connection t o  125, 250 or 480 V a.c. supply. or two 
S A ~ l 2 5 A  d.c, switchec. 

The set point i s  fully adjustahlc over the entire operating 
range and i s  indicated on a setting *tale located inside thr 
cahe. Setting scales can be calibrated for cwitch operation 
on either a rising or fall ing prezsure. 

Should any of the svJitchcs in the rangc be uced far  con^ 

troll ing stram prcssurr, a syphon must he included in the 
connecting tu'bing in order to iwlata the pressure clement 
from the live stcam Similarly i f  a unit is used with a 
hydraulic sy\'trm rhc pressure elmirnt must hc protected 
from surge prehrure hy a restrictor. 

Any spuc'ial cu\tamcr requiremunt ~ u c h  ay ~pcc ia l  pur- 
pose m'icro~switches can hc prov~ded. Al l  switches can be 
rupplied wi'th surface mounting or Hush panel mounting 
cases. Where necessary, twin Bourdon tuhec are used to 
ensure that the mcchaniqm has adequate operating power 
to give reliable and con~isrunt switch aperaltinn. 

MARINE TYPE DOUBLE SPRING HIGH I.II'T 
SAFETY VALVE 

Samuel Uirkett Ltd., Queen Street Works, H rckmond~  
wikc, Yorkihirc, have now designed a Marine Type Double 
Spring High L i f t  Safely Valvc. 

Wi th cast steel as hody niaterial, the Marine Valve will 
withctand temperatures up t o  450-F, and steam precsurec 
up to 350 p.5.i. Steam discharge rates up  to 91.000 lhc, pcr 
hour can be accommodated through one valve. 

The Birkett Marine Safety Valve achieves a high rate 
of di~charge and stability of operation. Pmcure tightnec* 
i s  maintained under al l  conditions, and there ir frccdom 
from di\tortion due to rapid changes 'in temperature. 

Thu Marine Type Valvc i\ available in cirus I+ in.. 2 in., 
3 in. and 4 in. 

The new design incorporates the follawing fcaturcs: 
Clear hore due to top guiding. Thu use o f  two hall pivot 
points so that the valve disc can accurately align itself 
with the scat. irrrspectivo of the tcmpcraturc dictortion 
i r i  the surrounding components. Protection of th r  spring 
from main flow o f  \team when discharging: thic ensures 
i t  i s  not affected hy the stram ternpcra'lurc. 

A n  adjuctahle h law~down ring is littcd to pmvidv c ~ r m  
\istently good re-setting performance. 

The manual casing gcar is arranged so that bath valvcc 
arc lifted together. The extension rod from the easing gear 
can he lengthened to a convenient po\itiirn to iacilitatr 
us ing.  
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Notes for Members 
WE19H BRANCH 

The Welsh Branch met on 4th May  at Nevill Hal l  Hospi- 
tal. Abergavenny. 

Mr.  V. Ri lry reported upon thc first A.G.M. o f  the 
lnslilu~te in i'ts new guice and thir proved to he a short 
meeting as there had been no controversial matters t o  diq- 
cuss. He added that members were now entitled to ohtain 
100"1, relief of Income Tax on Membership Subscriptions. 

A f t t r  a short discussion i t  was unanimously agreed to 
wpport the Midland, Branch views upon the publication 
"Thc Shape o f  Hoipital  Management in 1980." The Rra'nch 
deplored the fact that there was no engineer on the Work- 
ing Patty responsible for iswing the Report and believed 
(hat the Institute could not agrce with the recommcndationc 
which i t  made. 

The merting then received a Paper from R. T .  Leech on 
"The Engineering Services at Nev,ill Hal l  Hospital." and this 
i\ published elsrwhrrc in this issue. Mr.  Lecch i~ Assistant 
Regional Engineer to the Welch Hocpital Board. 

SOUTHERN BRANCH 
Thi. Southern Branch hcld its 129th meeting amt Park 

Prewctt Hospital. Basingstoke on 20th July. 

Members l i i tmed to a lecture by A. K. Dobbic. B.Sc.. 
C'.Eng.. A.M.I.E.C., Electrical Safety Olficer to the Mini\ try 
of Health. 

Mr.  Dobhie talked an the danger5 of cxplosian and tire 
m operating theatres due to the possible concentration o f  
inflammable gawc. and the dangers o f  rlcctrastatic sparking. 
In conjunction with the latter. antikstatic tlooring. the 
variouc types. it, \uitahility and usefulncss, wcre alro 
covered. 

1-hc safety factor of equipment and electrical accessories. 
the usc of portahlr X-ray apparatuc and thr hize o f  lrub 
lets necmsary were discucscd. 

The lecture proved a most instructive event and led to 
much lively discussion. 

A numbcr of members subsequently had an opportunity 
of vi,iting the ncw Boiler Hnuw and Maternity Department 
which art. i n  cour\r of constructinn. 

MIDI'ANDS HRANCH 
About 20 members of the Midlands Branch visited the 

sewage purification workc o f  the Upper Tame Main Drain- 
age Aurhority, Minworth. on Saturday. 6th July, 1468. with 
the kind permission o f  M. R.  Vincent Dav~s. O.B.E., BSc., 
M.L.C.E.. P.P.lnst.W.P.C. 

The member< iaw the methods of treating sewage and 
dealing with ctorm watcr, and the method o f  taking analyti- 
cal test\ was explained. 

The Upper Tame Main Drainage Authority operates 
57 wvage workc receiving sewage from a total population 
of 2.1tl0.OoiI within a drainage area o f  140 square niilec. 

The works range in size from the Main Tame Valley workc 
which treats sewage from a population of 1.002.500, to 
Barnton Eastcote Works which treats sewage f rom a popula~ 
l ion o f  16. Minwortth is part o f  thc Main Tame Valley 
Works. 

Members o f  the Midlands Branch attended a meeting 
at Powick Hospital, Malvern, Worcesterc'hire, on Saturday. 
7th September. 

The programme began with a fi lm cnltitlcd "Inserting a 
Damp Proof Oourse." The main paper "Reducing and 
Pressure Relief Valves" was presented by B. Thornton, 
Technical Manager. Samuel Birkctt Ltd. Mr .  Thornton 
demonstrated in simple term?, with the aid o f  charts and 
valve sections, the characteristics o f  different types o f  
valve. 

The programme continued after tea with a further fi lm 
rntitled "Servicw for Shell." 

Future Events 
The next meaing wil l  be at Lea Hospital, Bromcgrovc. 

on Saturday, 2nd November, at 2.15 p.m. The programme 
,c:- 

Paper-Director Contract or Labour by E .  Bampton. 
F.I.O.B.. F.I.A.S. Mr .  Bampton i s  the super in^ 
trndcnt o f  Buildings, and Chief Engineer at thc 
Univerfity nf  Birmingham. 

The paper will hr followed by a film which shows thc 
building of C'wuntry Cathedral. 

EAST MIDLANDS BRANCH 
Thc Branch advise us that their Annual Dinner and 

Brigg5 Award function wil l  be held at the Dancaqter Royal 
Infirmary on F~ iday .  29th Novcmbrr next. 

Further details may be o'btainrd from the Branch Hon. 
Srcretary-R. R. Blagborough. 70. Malton Road. North 
Hykcham, L.incoln. 

KING'S FUND ESSAY COMPETITION 
1st P r i r e ~ - l 0 0  guinea<, 2nd Prizc-50 guinea?, 3rd P r ~ r e  

-25 guineas. There will be nine concolation prizes of 
5 guineas. 

K ing  Edward's Hospital Fund will award thc above prizes 
to the authors o f  the best essays entitled Stalling the 
Hospitals- Problcmr and Solutions. Competitors 5hould 
consider, i n  their essay\, nnr or several of the following 
arprctq o f  hospital stalling. 

Determination o f  staffing lrvrlz 

Recruitment techniqum 

In~service training 

Productivity 
Morale 

Career structure. 

Competitors may relate their en t r ie  to a particular group 
o f  staff. for example, nursing or laboratory staff, or to 
hospital staff in general. They sh'ould be as pragmatic i n  
their approach a, posible. Que~tions o f  remuneration 
should he cxcludcd except in relation t o  increasing produc- 
tivity. 
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Esray5 wil l  be judged by a panel of independent judge5 
invited by the Fund to serve in this capacity. The judgcr 
will look for logical argument, constructive suggeslion~, 
clear preccntation and good literary style. I f  this panel 
should consider that the essay\ do not attain a saticfactory 
standard. thc Fund reserve.; the right not to award all the 
prizes. 

The King's Fund also rrscrvcr the right to arrange for 
publication of the winning escayc and to niakc usc o f  
material contained in any <rC  them in the courses which are 
held at its College of Hospital Management. 

It i s  honed to announce the name5 o i  nrircwinncrc d u r i n ~  
May IYh9. 

Conditions o f  entry 

I .  The competition i s  oprn to anyone working i n  the 
ho5pi'tal service in Great Britain. I f  any question arises in 
reference to the eligibility o f  a candidate or the admicsi~ 
h~l i ty of his or her usay. the decision o i  the E v a y  Corn- 
mittre will he final. 
2. Esmys musit not be less than 2.000 or more than 4.000 
words i n  length. Each competitor i s  a ~ k e d  to rtate the 
total number o f  words on the rnt ry  form. 

3.  Essayc must be typewritten i n  douhlr rpacing and on 
one sidc of the paper only. Page\ must bc clearly numherud 
and rscuruly fartenrd together. 

4. Each rntry murt hear a pseudonym and havc no other 
visible mark o f  the author's idcn~tity. 7hc  entry mu\t he 
accompanied hy a healed envelope hearing only the pseu- 
donym and containing an otticial cntry form duly coni- 
pleted. (Because of the nced for mainta'ining anonymity. 
thr reccipt of essay, will not be acknowledged.) 

5 .  The last date i o r  the receipt of entrirh i s  i l ~ t  Decemher. 
1968. 

6. Any cntry which fails to comply with the rulcc of thc 
competition will be automatically disqualitird. 

Entry forms for  the competi,tion can be obtained from 
M i x  M. D. Hinks. King's Fund Hnspital Centre. 24,  nut^ 
ford Placc. London. W.1 

FIHEPHOOF PHOENIX 
Thc Phuemx l imhcr Treatment Serwcc of Frog lilund. 

Rainham. Escr .  now has llameproofing facilitier for timhcr. 
~ i r ~ n g  'Celcure' 'F' lire retardant woad prewrvative. 

The cuppcl'chr~~mi.!amm~~nii~m salts with which the wood i> 
irnplegnated also give protscrion againqt inwct and fungal 
artact. 

FliSE-LINK SI'OCKISI'S 
Harmworth. Townlc) and C o .  Wcllingron Road. Tod- 

morden, l.ancr., habe hcen nppirintcd official stockirts f ~ l r  
Eng1i.h Elcctr~c HR.('. Fuir-links, l y p s  GS and GSG--- 
ivhlch are for thc protectton of semi-conductor rectifiers and 
thkrislor circuit,. These cc,mpmzntr are .ivailahle for  im- 
mcdiaie dchvery and a 24-hour service is in oprratiim 

HOPE'S HEATING A N D  SUPEKJET 
Ciitrall-How Ltd. announce that as from 30th August, 

1968. the Oil and Ga\ Burner Diviqion of Hope'.; Heating 
and Enginwring Ltd. and S u ~ r j c t  l.td haw fumed into a 
new Company: H<>pc Superjet Ltd. 

Hope Suprrjrt Ltd. will cilnttnur to trade from Halford 
Work<, Halfosd Lane. Sm~.rhwli.k. Warlcy. Wwc,. 

AUTOMATED HOSPITAL FOR 
SAUDI ARABIA 

AUHI.I:MINT has been reached ior an autcrmatcd hmnital to he . ~~ 

designed, huilt. stalled and managed for King Faisal of Saudi 
Ara'hia h y  the Medical Group of Vickers. 

Architects working in association with the Mcd~cal Group of 
Vlckers fur the project arc I .  G. L. Poulwn. 

The hospital will he huilt at Riyadh. the Saudi Amhian 
~.apital, and i$ expected to he comm~iiianed in 1971 Total 
value of the pmject. including all wrviccs and \tall' accom- 
madation and training. wili 'he ahout f5;m. 

The requiremcntr 01 the 7th-hed hospital, which i, dri~gned 
for csrension to 4Ol) hrds larcr. have h m n  worked out against 
thc hackground of thc existine rrwul-cer and future require- 
ments of thc Saudi Arabian health programme. 

The dc\ign provides for computer-cont~ullrd automatwJ 
handling of supplies, and data processing sydems. Syqtcrns eii- 
gincers at Vickers Harrow Works arc undertaking romc uf  thc 
development wmk. The hwpital will incorporate the mmt ad- 
vanced mcdical technology such as the Multichannel '3W 
automated hiochcmical analyxr and the hypciharic oxygen 
therapy equipment developed thcough Vlckew Medical Group's 
research pmgrammo. 

Autamatian wili rcducc the nced for supporting siall' and en- 
nhlc the mix1 efficient use to he made of mcdical and n lw lnp ,  
\pcziali\ts by rclicving lhcm uf routine wolk. 

I 
Models available i n  f ive capacities t o  suit  al l  
requirements. Each delivered as a fu l ly  packaged 
pre-wired unit. 
Patents Applied For. 

Send for comprehensive illustrated literature :- 

P. R. AKROYD LTD. I [B 3 PRINCES SOLIARE 
MARROGATF Trlonhnnm R0097 
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PIPE BENDING 
ALL METALS UP TO 4in. DIAMETER COPPER CALORlFlER TUBES A SPECIALITY 

SHEET METAL WORK UP TO 10 S.W.G. WELDING FOR THE TRADE 

WORKERS IN  COPPER, BRASS. ALUMINIUM. ALLOY, STAINLESS STEEL and MILD STEEL 

KEW COPPER & SHEET METAL CO. 
63 BIDEFORD AVENUE, PERIVALE, MIDDLESEX Tel. PERIVALE 9455 

SITUATIONS VACANT 

OXFORD REGIONAL HOSPITAL BOARD 

MAINTENANCE AND 
FUEL ENGINEER 

ISl;mned P ~ . w n t i w  'hlaintcnanrr Srhcmr for urw and ex- 
ihtine mei~,eerisc inrtallalienr at hurpitnl* within the O ~ f o r d  

Wide o~pericnrc 01 mechmirsl and clrelrir;d wrviccs m d  
pl.mt in*tnllrd in huildine*, csuplrd with detsilcd knowledgc 
of rnaintcnancr work and plmned prcvcntiw ndntcnancc 
pnlrrdurer, ir cwcatial. l'raising will h r  e iwn in  the more 
rari;t l ixd hmoilill eoaiumcst hut a ksuwlcdec of isslsllr- 

hlinimasn tcrhnir:d qc~slifirrlien rcqaircd is H.N.C. IMech- 
s ~ i r a l  or Elertriral) hut rsn*ideration will he given to ap- 
plicant~ not a, q d i f i c d  hsrint: parlicalarl) appropriate 
rwer ienw 

Sulnr? 5calr $1,5LIl-fl.870 p.n. hut for Chartered 
Fneinrcr ;n hichcr scillc would hr  aerrrd. 

Write in the l i r 4  inrtanre 11, thc Scrrclar) to the H o d ,  
Old Rord, Hradinetos, O \ f d  for applicrtion f o m ~  and 
further partirukm. (QIIO~C V72/6WH). l.t!n11 tu hc r~tl lrned 
h) 31~1 Ortshw, 1968. 

BRENI'WOOI> GROUP HOSI.lTA1. hlANAGCMENT 
C O M M l l T E E  

ASSISTANT I<NGINEER 
Appicationr i r e  irwitcd for the ahovr appointment, at Hamld 

Wood Ho$pit& from wit;thl) erprienrrd and qe;dilicd wrwn*. 
rho will he roqllircd to ar*i>t thc Hc~pi t i t l  Engineer ill the s u p r -  
3iricnn sf the mrrhanirsl and e1crtrir;d awircs. 

Salsr) rraie £975-$1,270 p.a. f w  qsalilird cnginccrr, plus London 
Weiehtille £90 p.a. Conaideritlion mn) hr e i>m 1s appointment 
of ~nginww, nilhuet full qaalititationr, with an ahatemenl of 

ELECTRICAL ENGINEER 

;and 1)epalg Chiet Engineer for large leaching Huapibl. 
Cormrste Mrmher of the Institute of Electrical Enxiwrr* 
?. . . . . . . -. 

The details of the successful candidate's reqwmsihilitie* 
c m  he worked oat to suit h i s  particular brrkgrout~l ,  
hut idcall) wr wmdd want hint to arnnme overall re- 
*poarihilitg for the electrical engineering aspects of thr 
work with pnrtirulsr rspnnsibiiily for the clcctririll 
rcquircmcntr for new in~+rllatimr;. A V  he rill drpdtire 
for the Chirf Engincrr i n  a hruild r;,pacity, evidenrc 
of mantngemcnt crpricncc would be s distinct rdvmt;w. 

l'hc rangc of phnt and quipmcnt is hccsmiz~e in- 
rrcarittrl? wide and an intrrrsling and +arird carrrr in  
hohpital m~nce r i ng  can he asrund. 

Writc to the H m w  Cowrsor, I h r  London Horpit;d, 
E.I. 

HOSPITAL ENGINEER 
Applicatisns arc im i t rd  fur this p ~ t  at Shrodcllr Wine 

of Wntfcwd General Hmpital which will heromc rarunl 
on the retircmcnt of the prcacnt Eneinccr on 1st Fehnmn, 
1969. Shn,dclls Wine is tmdrrgoing major redewlopment 
and a i l i  ultimatel) haw r totill of WW beds. Salnr) range 
$1.270-f1,SW with a awrial respnsibilit) allonnncc st 
€50 p.a. 

Qaaliliralisn ruqaircd ir Higher N;,tiosal Certitirrlr in  
Mcrhmiral, er Elcctrir:~l, Engineering, Applications htilline 
ful l  partirulnn und naming two nefcrcrr rhcwld bc ad- 
drchwd to the Group Surrctnn, 9 Rirkmanrworth Road. 
Watford. 

HOSPTI'AL ENGINEER 
LANCASTER MOOR HOSPITAI. 

Ilr will he diroctl) rcspnaihlc to the Croup Enginccr for the 
~~thf;actur) nvaintenanre and ronrdinstien of all cngincrring 
.rniwr xt  1,anmstrr Moor Hosoital. 

~~~~~~~~ ~~ 

Casdidatcs almllld have n sound knowledgc of the principle5 
m d  p ~ x t i c ~  invoIved in  the qwmt iw l  o f  B steam boiler plant and 
eseinrrrin,g/elcrlrirsl rcrvircs eencrall?. The) niurt also haw rsm. 
plrtrd m apprentirc%hip in mechanical or r l r r l r i ra l  engineering 
m d  mad  hold an H.N.C. or H.N.D. in  mcchsnicnl or clcrtriral 
cnrinrerine with mdorsemcnth is the principle* of elerlririt) or 
mniied heal ;tnd aoolied mrrhan i r~  or hold an quivalcnt r p p n w ~ d  

Elnn W .  on the shovr wale. ....- ~ 

PICBIP appl) giving full d&ih to the Cmup Srrret.tr). High 
Wcwd Horpilal. Hwntwood. Essex, h) 26th Octohcr. and from 
~ h m ~  further dctidlr cm IL ohtaincd. 



SHEFFIELD NO. 2 GROUP HOSPITAL 
\ IANACE\IENT COMMITTEE 

DEPUTY GROUP ENGINEER 
This is a n c r  port in o Groap sf nine ho\pilals with 

cxpnding rctivit) in the llpprsding of buildings ;md 
plant and with the impending dcvclspmmt of ;I new 6W 
hed hssoilal. 

Thc rutrrsrful applicant will he required to deputise 
for thr. Croup Engineer over the whole range of his 
duties and he r p i f i e a l l j  involved in  erganking the 
introdurlion of planned prwcntivc mainlenmce. 

Applir;mb mmt hold one of the folloning qualifiutiun* 
er as coeiv~lcnt aooroved h? the Min i * in  of Hralth: . . 
I. H.N.C. or H.N.D. in (a) Mechanical Engineering 

n i th  endor~rmmr* in  Induslrial Omani*ntion m d  
Managcmmt and Prisriples sf Elerlririty or Elrrtro- 
l'crhnoleg), or (h) in Elerlrieai Endncering n i th  
r~tdorrernentr in  lnduslrisl Orgmiration and Man- 
ngommt and including tat S.111 or 0 2  level) or 
n i l h  endorsement in Applied Hcst and Applied 
\lerhanic\, or 

2. Cit) and Guild\ Mcrhanirnl Enginrering T ~ c h -  
nir imr ful l  Tcrhnological Certificate (Part 111) whirb 
mar1 include Plant M a i n t ~ n m r r  and Works Service. 

Snlsr) rrillc €1.370 x 5 to €1,605 per rnnum plus $75 
per annum apecial nlluwanre. Three hednwmcd ren l ra l l~  
heated hunp lun svailahle at modcrate rent i f  rrquired 
in  the hu*pitsl grounds whirh is remenicst fur hoth thc 
Cif? Centre and the P ~ a k  1)istrirt Nalional Park. 

Jsb dwrriptiun and applirntion form* arc ar;~il;nblr ss 

The Group Scrrclar?, Middlcnood Howital. SHEF- 
I'IELD, W 1TP 
and mast k rctwned h) the 3151 Or lskr ,  19611. 

Strmford and Hutland Hospital 

HOSPITAI. ICNGINEEH required, tu he direct13 rcspmrihly to 
r,ncer,ng ,w,,cc> the Group Ewinccr for the mainterwnre of all c%' 

at the fellorring:- 

Stnmiord and Hulland Heapitrl, Stamlwd 

St. <;eorge's H~spit.d, Stilntford 

Croup Central Lassdry, Stnmford 

Bournc Chrrt Hoapitsl, b a m e  

Hoarnc llutterticld Hospital, Buurne 

( l )  I4igk.r National Certificate or Higher Nalinnal Diploma 
with endonrment in Industrrisl Organisatim and Management 
m d  Principles of Elc~tr i r i t )  or Eleeln,-Tcrbnelog~, i f  thi* 
was not taken s* a rubjert ef the roarae. 

12) Hightw National CertiAcale or Higher National Diplomn in  
E1rctric;tl Engiscwing, wilh ondonemrsts in  Industrial Or- 
ernisation and Wanagement m d  including Cnl S.111 e r  0.2 
level or wilh endorrmenl in) Applird Hrut and Applied 
vrcLnits. onwidcd hbr har ruil;thlc rxa . r i rwr  in  Mcrhrnicsl 

13) Fit) and Guild* Mcchanirrl Enginrcring Tcrhniciuns Fdl 
T~rhnologiral Cortifiralc (Pan 111) whirh murl include 
Plnnt Maintenancc snd Work* Ser~ire. 

Natiunnl Health Scnirr  Whitley Council Ccmditionr sf Srrvirc: 
,slsr) rr;mle €1,270-€1,500 per annum. Spr ia l  rcrpnaibilit) allow- 
anre will Ix paid. 

Appliratiuns \bating it& qualifirrtions and experience, logelhc: 
with the nrmca of three referees, to ho sent to t k  Group Secretar). 
Peterborough and Slamford Hospital Manrgcmcnt Committee, 
Memorial Horpitnl, Pelcrhnroagh. 

Deputy Group Engineer rquircd for Group which comprircr five 
hospitals, and post carries rcsponsihilit? for deputising for Gnwp 
Engineer owr  whole r m ~ e  of his dulies, which include re\ponsi- 
hilitr for the \atisfaeton owralinn. ntaintenmce. and ro-ordination 
of $1 engineering renice; aud activities therein. 

Commencing d a r y  f1.370-£1,605 pla* S125 %peciol rr~poarihi l i l? 
;dlowanrc. Whitley Council Condition* of Service: suprannaahle 
post. Candidate must have sened an rpprmtirerhip in merhsnirsl e r  
rleclriral engineering and should possess:- 

l i) Higher National Ccriifiralc or Higher Nstionrl Diploma in 
Mechanical Endneering with endorrmmnts in  Inda*trial Or. 
r iwiwtion and Management and Principles of Flertricil) or 
Elerlro-Terhuology, i f  thiv was not taken a* a whirr1 of the 
COI IRC:  Or 

l i i ) Highcr Nationnl Ccrtificatc or Higher National Diploma in 
Elc~tricsl Engincwing n i t h  ondonenwnt\ in lndasirial Oreani- 
sstion and Managen~ent and inrlading l r t  S.111 o r  0 2  Incl. 
or with endorsement in) Applied Heat and Applied Mcrhanir~. 

'This ;qqmitttmmt providca excellent experience for s qualified 
cngincer reeking rdvanremenl, and il is n ncw p w t  whirh will give 
*rope to ;I m;,s of iniliativr and n i t h  r rpc ia l  intcrcst in plannod 
mainlennnce. 

HOSPITAI. ILIANACEhlRN'T C O M M l l T E E  No. 9 
WAKEFIELD 'A' GROUP 

ASSISTANT ENGINEER required to assist the Group B~gineer in 
the o~err t ien and maintcwnre of the enzineeriw srrticcs of hospitals and 

. . 
Salary scale f975 to f1.270. Nen entrants normally start at minimum 

or scale hut up to two incrmmnts (fl.045 per armunl) ms) be g h m  for 
relevant expcricnrr. 

Application fonn from Croup Secrctar). 11.7 Unrthaate, Wakelield. 

QUEEN YICTORTA HOSPITAL, EAST GRINS~IEAD 

;hit. The follnwine nualitirationr are desirable:. ~~~~~~ ~~~~ ~~~~~ -. 
C. & C. Mechanical Engineering Technician's Crrtitiratc (Part 11). 

nhieh must include Plant Maintenance and Works Service: or 
C. & C. Certiticrtr in Plan1 Engineering; or 

Ministry of Transport First Class Certiticatc of Competency ahich 
includes an O.N.1) or O.N.C. 

Consideration will hr given to the appointnwnt on an rbalrd salary 
scale of applicants without the stipulated qualifications. Salary scale 
Sl.270 to f1.500 p.a., plus $75 allowance for special responsibilities. No 
necummodation arailahle. 

Applications, stating age, qualifications and previous experience, 
together aith names of two rekrres, to Group Secretary. Tunbridge 
Wells Group Hospital Management Comrnitlco, Sherwood Park. 
Pemhury Road, Tunbridge Wells. 

CIRCULATING PUMPS and Steam Turbines. Con~plrtc units. 
clcrtrir and aleam, spares m d  rervirc. TUHNEY TURBINES I.td.. 
67, Stxtiam Road. Harrow. Trl.: 1355 m d  3149. 

GUILLOTINES. Revolatiouan. " G A B R O  murhincs pwridc 
0 l e  IOG (12G Stainless) Caprcit), straight aud nntrhinr, 10 UN-  
I.MITPI), UNDISTORTIW length for C60. Full details, GALE 
BROS. (ENGINEERS) LTD., Smallfield, Horlr), Sarrey. Td.: 
SmiMield 2157. 



Nobody's taking 
any chances 

When a BOC pipeline system is specified you 
are retaining a team which sees the job is done 
in all its stages-from drawing board, through 
installation, to testing, commissioning and 
maintenance. Always working to the highest 
professional standards, the BOC service carries 
with it the authority conferred by some thirty 
years' experience. 
Here are some morefacts. There are already 
over 50,000 BOC outlet points in some 
550 UK hospitals (and morethan 700 hospitals 
are similarly covered abroad). Outlet points can 
now be fitted flush to the wall but connectors 
for them wil l  also f i t  box-type outlets where they 

BOC service engineersare always available 
a t  short notice and gas supplies can be obtained 
from 20 depots throughoutthe country. 
Get full details of these installationsfrom your 
nearest BOC Medical Branch. 

exist. Equipment is easily transportable from Connectors for flush outlets can be fitted into 

ward to ward, or even to different hospitals existing box-type outlets. The connector for each 
service is so designed that i t  is impossible to connect 

without need for a change in connectors. it into any service other than the correct one. 

THE BRITISH OXYGEN COMPANY LIMITED, 
Medical Department, Hammersmith House. London, W.6. 
Tel : 01 -748 2020 



If you think 
operating the 

Hi-Speed53 
sterilizer is 

easy.. 
. . you are absolutely right! 

It's simply a matter of putting your foot Manlove A l l io t t  b- Co. Ltd. 
down to open the pedal-operated PO.Box 81 Bloomsgrove Works, Nottingham. 

door but the Hi-Speed 53 offers more Telephone: Nottingham 75127 (3 lines) 
than ease of operation. Great reliability, Telegrams: Manloves Nottingham. 

minimal maintenance, and most London Office: Warwick Road. 
important of all,a fail safe guarantee Hampton Wick, Kingston-upon-Thames, 
of sterilization. Surrey. Tel. Teddington ~ o c k  330718. 



Tank up for the 70% 
=(with help from coal). 



Thqre's something 'just righty& the heatingplani. Mr. C. G. Pegg, the pass economic hailers fitted with 
way Bass Worthiigton b W  that chiefengineer of Bass, approached automatic chain grate stokers. 
satisfying glassof beer, they achieve NCB technical services, and with The coal is delivered by road 
this by using the most mcdern ' their help, made a thorough vehicle, tipped into a receivmg 
equipment. Their boiler pIant is no invhstigation of costs. bunker, and lifted by bucket 

I e&otion. Thev relv on coal at As ;result the manacement of elevator onto a shuttle belt , , ~~~ ~ ~ ~ ~ ~ ~~~~ 

brewcry at Burton-on- Bass ~ o r t h i n ~ t o n  deci'd to install conveyor. I t  is then distributed 
Trent when Worthington Green a solid fuel nlanr. ooeratinv costs into the fiveoverhead bunkers. ( Shield, Bass ~ l u e ~ r i a i ~ l e ,  for which &re calfulated a t  These are each of 90 toni rapat ity 
Worthin~ton 'E'and Bass are L8.000 a vear lcss than those for -and glass lined to eluure that the 
produce&also at their Hope and 
Anchor Brewery in Sheffield, 
whith produces Carling Black 
Lahel Lager and Jubilee Stout 

For example, at Burton-on- 
Trent they were f a d  with the 
proplem ofsimplifying their 



1 

A longmterm 
i I investment in powek 

/ j The Earleymil System of  Combustion - 
' Automated, Efficient, and Highly Versatile. 

Earlcymil i q  cssrntially a filrl and lalmlr saving sys- 
trm For thr production of lmt t ,  \-ersatile enough for 
use irith dnmestic arid ilrdustrial sectional boilers, and 
alw in the horticultn~.al and malting i~dustries. Its 
low installation and runninq cost? liavr hcen provrd 
in many installations. 

T h r  I~asic roncrprinn is very simple. 
A hopprr ahovr thr  lmilrr holds rnough h c l  f i r  

8-74 hours' combustion o r  more, according to hrat  
demanded oS the lmiler. Frorn the hopper, h e l  is 
automatir.ally Fed thl-ongh to the fire lmx, where an 
irrgenious and Fimlproof syrt~rri ensures that al~solrrte 
comh~stion takes place leaving only a small quantity 
nf rlinker fir remu\-al. This and the re-filling of the 
hopper take only a few minutes a day. 

Tor lioilrr-honres with three or mow lmilrrs, 
Earlrymi! have developed an automatic systrrn f i r  
deliverin? fuel to thr  hopper and this provides a 
further valnahle savinq in lahorlr costs. 

'Ideal Standard' No. 7 series 'Vanguard' 
boilers 
As lruildings grow taller, metlrods of heating them 
hccome a pro1,lcm. 'l'his is because the higher prrs- 
sures in\~nlvrd limit the choicr r,f 1,oilci-s and the metal 
li-om whiclr thcy asc made. 'Ideal Standard' have a 
ticw solntion to this prohlem which apart from with- 
standing these pl-essur-CS, oiTers improvements in total 
in~tallation rosts and resistancc to corrosion. 'l'his new 
metal is Sphrroidal (;raphite cast-iron. 

Using new, high efficiency sertirms, 'Vanguard' 
boilcrs ;ire easy to install, especially d ~ c r c  access to 
thr  lxder  house is restricted. T h e  Ihilers are made in 
sizes ranging fi-om 2,480,000 tn 3,8<J4,000 B t ~ l h ,  and 
a mrrh;mical s~okcr  of the nnderleed type is rccom- 
mended. 

'Ideal Standal-d' also produce a 'Varrguard' raqge 
in grey cast-iron suitaljle for buildings of average height 
l i ke  all i n d c r n  coal-fired installations, 'Vanguard' 
I~oilers are highly autornatcd and munornical in 
c q ~ i t a l  ontlay and operation. 

The 'Series 75' is mark 11)- Elliot Proress Automation 
I.imitrd. 'l'his is a fully automated parkaged rontrol 

system for Imilers and filmaces usin? chain-grate 
 stoker^. \\-irk the 'Sericq 75', rnnning costs arc 

much lower lmause  manual lmilerhouse attention is 
reduced to a minimum and aotomatir control gives 

a more efficient h e l  coml~ustion and rcsults in less 
wear and tear on the Imiler.. 'The capital cost of a 
'Scries 75', including installation and rommission- 

ing chargcs, is ICFF than other cornparal~lc aritomatic 
control systems. 

Antomatic controls also ensure maximum eficiency 
under all conditions, s o  that steady pressure and 

temperatures are maintained continuously. 



CASE HISTORY No. 9 

AT CAMBRIDGE: 
coal keeps down 
hospitals' fuel costs. 
Post-witr expitnsion and improvement ofpatient. 
laundry and cnqineering services a t  the Fulbourn 
Hospital. Camhriilge -coupled with the erection of 
the new IIda Darwin psychiatric hospital on an 
adjacent site-resulted in the opening, in  September 
1966. ufa  completely rebuilt and re-equippcil, coal- 
fired boilerhouse. This replaced the earlier. 
decentralisc'd coal-ancl-oil-fired lhoilers which hail 
hecome inadequate. 

At the same Lime, a new central calol'ific~~chamhcr 
- to  service the irnpmved space heating and hot 
water systems-an80ft. high col11 waterstorage 
toivei', a centralised ranqe of engineers' workshops. 
storesand oficcs. a iiewiiicincrat,o~~a,n~l hin 

wet-hack. Economic tvoe-nianufactured hv . fohn 
S l . . .  l .  \ 1 l . 1  :I 1 : I  . < l ' : < . ,  I l l  1 1 ,  1 8 1  

1 '  i n  I 1  1 1  \ l 1  11..!11 . ! l . l l l l l l \  l l l l . . ,  .. 
.l l<,: 8 ,  S . L  .il 1 I c . 1  ... i l l  !WlI . . l .  1 1 :  c l 
draughtfans. grit  arrcs1.nrs. antl completc 
inslrunicntntion. 

Tllc coal i s  tmnsfcrretl mechanic all^ by elcvatol 
and convcvor froni!zrounil-level storare to ovp!~lleail , ,  ~ ~ ~ - -  

huukcrs. from which i t  is fcd. nnder automatic 
contvols qeared Lo the r c ~ u i r e d  steam outout, to 
each boiler firin: mechanism. Ash removal has also 
I w n  automated. the nsh bein; moved f"om l~oilcrs 
t o  an outsiilc silo h r  snhniergcil convoyor 2nd 
;~l1tonl~ticnliy-ooe1"~1t~ecl hoist,. 

Ful1)onsn's nn-to-clntc coal-lirinrr cnllinmrnt, 

nin~lrwn coal nnd ash hnnillinc mct hoils. an11 rully 
nntomntic conlwls. 

CASE HISTORY No. 45 

Coal the best 
treatment for 
hospital heating. 

consultations with the N.C.B. technical nnrvicw 

antl one Potterton MEG type MU5-KR4ratetl a t  
120,000Btu h. 

These bo~lers,  under normal condltlons, are cavable 

mechanical stoker, and the  coal (washed singles) i s  
delivereilpnuematicallyinto the fifty-ton bunker, 
cutt ing labour costs considerably. 

For economy and efficiency, the  Sheffield Regional 
Hospital Board have discovered tha t  they were right 
to  choose coal for St.  Peters, whcre-as withmany 
consumerslargeanilsmall-it willcontinue to  be 
usctl for Yeam to  comc. 

See back page for latest 
developments in automated 

coal-burning equipment. 



CASE HISTORY No. l50 

AT HOLMES CHAPEL: 
hospital chooses 
coal for cleanliness, 
Crnnage Ha11 Menial Husl?it,al has groan steadily 
in recent years. A new villa, l aun~l r s ,  kitchens. 
an auclioloqy unit and a chililren's autistic unit. 
have brouxht the number of 11eds t o  a total  of 574. 
Plans are alreaily in hand i'or a fulther exgallsion 

'l' I , . '  lil I 1  l ,  I. I' . . I  I.., I 1  I 1, . l  ! ,\.\l I ,011 8 1  
I.:., I c l ,  , I , :  . , l .  , v 1  1 1 1 l l .  ,..c W,.<I . , , l 1  , 1 1 1  

.,,,.. l1 l 1 1 1  l l . .l . I  l 1 , : . 1 1 .  7 l 1  1 - 1  11 l 111: :  
Lfit,l; i ts  own enrinc. uuarters. washrooms. showevs ~~ - .. . 
anil toilets. i t  is all ootstarliling examplc o i thc  
clrnnlinrss Lhnt can be aohirvecl wit,h nioilcr!i 
coal-fired cuuiurnent~ . . 

The sleam-raising planl centrcs alound thrco 
Knston & Hornshy horizontal Therrnax hoilcrs. two 
mtecl a t  10.000 l11 h and one a t  5.0001h h. ouemtinq a t  n 

cninpact instrument roomgives the one at.tenilmlL 
pm' shift a quick visual picture. and comglcLc~cont~ro1 
of stcam-raisin- mnsnmgtion anil ilcmand 
t l i ron~hout  Lhc rmtirn hosvil.al. C r a n a ~ e  Hall i s a  

CASE HJSTORY No. 20 

AT CARDIFF: 
Coal included in 
~lans for new 

The University Hospital of Wales i the largest, 
h o s ~ i t a l  develoumcnt in  the country) now being b u i l t ,  

a t  Cardiff, is expected to  be colnplctcil by January 
1971. Thc gi'oject includes Mcdical, Dental and 
ancillary training schools. There 16-ill be some 800 
beds and acconimuilation for 800 resident stafland 
st,ll , l~nt,s .. . - .. , . . . . . 

The boiler plant is alreariy completed and consists 
of six 16.000 lb h r  Ruston & Hornshy Wet Back 
Economic Boilcrs working a t  140g.s.i.. fii.e11 by lncal 
LV;asheil Smalls on Jolun Thompson chain graL,c 
stokers. The con1 is  mechanically handled. after 
heinr Liuncd hv lorrv into thc hoot of the inclincil . . 
I 1 1 ,  . i . \ l \  : .  , 1 1 1  I1 . :1 :1 l ,~ ,  i I < \ .  !l\., v ! l,,ll l I l l ,  
< l  l . l l :  l.. . \ . ! . C .  l l... . : ! i \.!l:, 1 1 1 -  ! , 
snhmert.ed convevm belt t,o a hunkcr and Worn Lheri: 



The 1970s start here: in these pages you will 
read how people responsible for heat and power are 
basing their long-term plans on coal. 

Coal is  the one fuel that  can offer you a guaranteed 
supply coupled with stable prices prices as low as 
Britain's most dynamic industry can hold them. 

We know you have individual heat and power 
problemsand weshall beglad tohelp you solve these. 
But, in broad terms, i t  always comes down to this: 
you can go confidently into the 1970's with coal from a 
modern, automated pit, used with modern, 
automated coal-burning equipment. 

Let's talk it over. As you can see from the case- 
histories here, there are three basic problems which 
can be solved by modern automated coal-burning 
equipment. How to spend less on fuel. And how to cut 
down on both labour and maintenance costs. 

You are probably looking for the answer to a t  
least one of these problems. Coal-firing can provide i t  
b u t  exactly how depends very much on your special 
requirements. This is why we should be glad to 
arrange for a n  NCB representative to visit you and 
discuss your problems. 

This service is entirely free. For details and for 
any other information on modern coal-burning 
techniques please write or 'phone your nearest NCB 
Regional Sales Office. 

South Wales &West of  Englnnd ('. H. ( : ~ r y n n .  
r o d  H o w ? ,  'J',v ( ; l m . . ~ \ ~ w ~ ~ t , ,  l , I ; ~ n i ~ l ? m ,  
C a n l ~ l f ,  CV4 ~ I Y S .  [ ' w t l ~ l t  7X2:I2 
Bristol Rranehii. <:. \Yi , ) l fc r~ . ,  l<.wlt l lowr.  
sl,. s t , t ,p l~ms st~'wtvl,. 13ribt<>l l ,  l 31 '14<> l  21>511 
Northern Irrland l { .  11, l.'. (';uniwrm 


