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-. . L FIVE SHILLINGS 

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 today. - 
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NASH VACUUM AND COMPRESSED AIR SYSTEMS 
FOR HOSPITALS AND LABORATORIES 

non-pulsating 
vacuum 

BRITISH MADE 

clean compressed 
air 

By NASH ENGINEERING GO. ( G r e a t  Britain) LTD. 
HEAD OFFICE: Hytor Works, Commerce Way, Purley Way, Croydon Telephone: Municipal 1041-5 
NORTHERN OFFICE: Wilmslow House. Water Lane, Wilmslow. Cheshire Telephone: Wilrnslow 22278,25753 



(immnnised by Lister against supply failures) 
This 46.5 KVA automatic stand-by generating plant with a Lister Mark HA 6 .-. I 

air-cooled diesel engine safeguards a Midlands hospital's essential 
electricity services against mains supply failures. Lister stand-by generating 
plant provides the surest, most economical way of maintaining a 

, - S ,  electrical services wherever and whenever public supply is interrupted. 
* range of outputs up to 1400 KW with Lister Blackstone diesel engines; 
* Lister generating plant of suitable size to meet deep freeze, 

central heating and lighting requirements in the home also available; 
* also single or multiple installations to provide the most economical 

base-load electricity supply; 
* built entirely in  Great Britain. 

For more information wri te  t o :  
R. A. Lister & Co. Ltd., Dorsley. Gloucestershire 

HAWKER SIDDELEY 

LISTER GENERATING PLANTS 
R. A.  LSTCR Et CO. LTD.. DURSLEY. GIOUCESTERSHRE. GL114 HS TEL. DURSLEY 2371 

Hawkor Siddeley Group supplies mechanical. electrical and aerospaceequiprnent with world-wide sales and service 



. 
heavy 
duty 

deem fat 
Available with upper limiting temperature 

control as well as operating thermostat 
and flame failure device. 

Designed as before on the unit principle so that 
any combination of items can be built u p  and 

space used to  the greatest advantage. 
Highest production is achieved with the least 

amount o f  fat. 
Safety devices are fitted as standard. 

A robustly built unit available in 
a choice of finishes. 

Moorwood-Vulcan Ltd. 
Harleston Street, SheffieId.4.Tel. 2306: 
London: Vincent House, V~ncent Square, S W 1  Tel. 01.828~584 

B~rmingham: 13,  Summer Row, Rlrmln~hanl, 3. 
Tel 021-236~617213 

Manchester: 105,  Princess Street. Manchester, 1. 
Tel. (061 j CEN 0708 

Bristol: 1-2 ,  Br~stol Chambers. St. N~cholas Street. Bristol, 1 .  
Tel. 0272~28663  

Edinburgh: 5. Albany S r r e e l .  Ed~nburgh.Tel. 031-556-2028 

A hghrsrde Company. backed br'ihe resovices 01 the Ginup 

LEONARD H. DALE 
ANNOUNCES 

THE DALE "7600" 
SOLID STATE CONTROL 

I "Suddenly, standby I 
power plants are even 

more reliable" 

"I am particularly proud that it is our 
Electronic Engineers, here at the Dale factory, 

who have developed a totally reliable solid 
state plug-in module system before any of 

our rivals in Europe or America. 

No moving parts to go wrong, maintenance 
reduced to a mere 10  second formality, cost 

that can be no more than for conventional 
systems. . .these are some of the features 

that the "7600" Series controls bring to Dale 
customers. 

I would like to send you some more 
information. Just write to me or phone." 

generating 
equipment 

DALE ELECTRIC OF GREAT BRITAIN LIMITED 
Electricity Buildings, Filey, Yorks. 

Tel: Filey 2011 Telex: 52163 l 



Soft water pays for itself - Soft water w i l l  save fuel. Soft water 
wi l l  save time on  maintenance, descaling, worrying 
shut-downs and costly replacements in  boilers - i t  wfl l  
improve the life and efficiency of every length of pipe and 
every installation in  your hospital which may be effected by  
scale. Soft  water wi l l  save on  soap and canteen and laundry 
detergents -and d o  a better job. Soft water saves the engineer 
a lot of trouble! 
Tett's Water Softenersare not a cost but can really be a saving. 

DIRECT SALE OR RENTAL 

, 
RENT-A- 

Tett's Rental Scheme offers these 
str ik~ng advantages: No capital outlay. 
No  deposit. No  charge for delivery or 
lnstallataon. A regular service inspection. 
No  charge for repairs. spares or 
replacements. Free exchange for a larger 
plant at any time. Rentals arc fjxed 
throughout the lease. Rentals are 
allowable in ful l  agaznst tax. Rentals 
are reduced for Investment Grant 
equ1Prnent.A lease is not a balance 
sheet Ihabil~tv. 



No emergency in Ward 10 
Krir 1 1 )  any rjtl ic?r pa r t  o f  the hospital s h o t ~ l d  t t ic 
~17,1111 e l e c . t ~ c ~ t y  s t~pp ly  y v e  o u t .  The stand t1.y 

rleneriitols see tc: t t i ; i t .  B i i t  d e p e n d a h i l ~ t y  is  
mcr; ! t t ing I t  mrlst be   lot,^ Ttr;at 1s why t i l e  
d rv~r i ! !  [ m % e r  1s sc of ten Hul ls Royce diesels 
t i lec losest  you c;iw ge l  t c  ~ ~ i f a l l ~ h ~ l ~ t y .  

ROLLS-ROYCE 1 

OIESILAhO PETROL ENCINES.AtR0 ENGINES. MOTORCARS 
INOLSTRIALGAS TURBlhES ROCKET MOTORS NUCLEARPROPULSlOh 

M o d e l s  ava i lab le  in f ive capac i t ies  t o  s u i t  a l l  
requ i rements .  Each de l ivered as  a f u l l y  packaged 
p r e - w i r e d  un i t .  
'Patents  App l i ed  For. 

Send for comprehensive illustrated literature:- 

P. R. AKROYD LTD. [D 3 PRINCES SOUARE 
HARROGATE. Telephone 60092 

LEVELTEX 
S C R E E D l N G  C O M P O U N D  
is a means of levelling uneven surfacer, i.e.. concrete. 
granolithic, floorboards, tiles, f la~rtoner, brick- 

i* thickness and can be trowelled t o  a "fedzher- 
edge." Setting time is approximately 5-7 hourr and 
hardening time 12-14 hourr according to  atmospheric 
conditions. 

Used by  many Horpitalr throughout the  country.  

W r i t e  for porticularr t o :  

(INDUSTRIAL) LTD. 

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

Telephone: Bcrmondrey 3237 



HOSPITALS 

OIL REFINERIES 

RESEARCH W O R K E R S  

Working u d i t  pressure? 
Aercon Evacuation Valves 
maintain a specified pres- 
sure inside a room or 
building. All excess air is 
qu~ckly passed out to  
atmosphere, and the valve 
closes automatically as 
soon as pressure drops 
b e l o w  requ i red  leve l .  
Adjustable to very f ~ n e  
limits, these valves have a 
wide application wherever 
it is essential to  prevent 
the passage of dust, germ, 
or any other type of 
polluted air into a sealed 
working area. 

Type X Valves. Arranged 
to discharge either hori- 
zontally through a wall, or 
vertically up or down 
through a wall or ceiling, 
and available in 5 sizes 
with maximum capacities 
of 200, 500, 900, 1500 
and 2500 c.f.m. 

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

W W 

, EVACUATION VALVES 
i 

POWER UTILITIES LIMITED 
LOMBARD HOUSE. GT. CHARLES STREET, BIRMINGHAM 3 
Tel 021 -236-3446-7-8.9 



i within 2 minutes. Oi l  or gas-fired. Fired on oil, town gas, natural gas, or coal tar fuels. 

all purpose package boilers 
PRODUCTS of the BABCOCK & WILCOX ORGANISATION 

For complete illustrated descriptions please send for 

Publication VX 2003 -Vaporax Package Steam Boiler 
Publication 187112 - Steambloc Packaged Boiler 

BABCOCK & WILCOX (PACKAGED BOILERS) LIMITED 
l P.O. Box 116 Renfrew, Scotland .Tel. : 041 -886 2281 .Telegrams: Babcock, Renfrew 
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WHY A WANDSWORTH2 
Simply because they are the only incinerator with a built-in fan. Yonrs of experience in the field Of 
electric incineration have enabled Wandsworth to produce threo incomparable models. 

I I THE BUNNIE 
i s  deeigned 
~bPeCllllY fol. the  
d i r ~ o s n l  of 
SllnlTBrY tOwPlS 
and m a n s  
thousands arr in 
usc in schools. 
c l in ics,  omces. 
factorlen, ?l<. 
If i s  C O ~ O I C I O I Y  
autOmallc and no 
malnLenEinCe is 
r e w i r e d  on 
m o v i n g  Darts. 
consunmtmn 
800 TV. Surface, 
f lush and  ~ r d p s t a l  
models avallahle. 

All wondsu,orth lncinnotors ore ~ l l  enciiiries should be made to: 
r i m ~ l e  to  instoil, compie1eiv os1o- 
m o t z  and h a w  a bui l t - in  !on to  THE WANDSWORTH ELECTRICAL MANUFACTURING CO. LTD., 
msure obsoivtcly f u m e m e  
tminerolian. (nl.,,t. >,.l:. 9 7 ) .  L U E K I  I I I I I Y I :  S l i i ~ i i R \ V i l l . l l .  1VOIilSC i l l l l i l i Y  -Icl i\l,l~lllj35116 
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Gas Goes to Hospital ! 
By P. W. KING, M.1nst.M.. Assoc.l.GasE. 

Commercial Sales Otficer Glasgow Group. Scottish Gas Board 

HOW IT ALL BEGAN 

E VERY industry, organisation or service has a hero 
or a person to  whom they look and regard as 
their founder or pioneer. The gas industry regards 

William Murdoch as its official pioneer and i t  would be 
fair to say that the hospital service regards Florence 
Nightingale as the founder o f  hospital services and 
nursing. 

William Murdoch (1754~-1839) l i t  his house by gas at 
Redruth i n  Cornwall in 1792 but his experiments lapsed 
until 1801 when a man called Lebon, who had been 
experimenting i n  the use o f  gas in Paris, caused renewed 
research and development when news o f  his achieve- 
ments reached London. I n  March 1802, a gas light was 
placed at the end o f  Bolton and Watts Works i n  Soho, 
Birmingham, on the occasion o f  the celebration of the 
peace of Amiens. The same year Frederick A. Winsor 
Maravian arrived i n  London and claimed to be the 
inventor of gas lighting and i n  1803 and 1804 he publicly 
exhibited his gas lights at the Lyceum Theatre. He formed 
acompany for providing streets, squares and houses with 
gaseous lights by means of conducting tubes under- 
ground for distant furnaces in 1808. A bil l  was presented 
to Parliament i n  the same year and was finally passed in 
1810. 

Whilst Napoleon was retreating from Moscow in 1x12, 
the Gas, Light and Coke Company was receiving the 
first Charter. This marked the beginning of the gas 
industry. 

A paper read at the Scottish Annual Conference, 1968. 

Florence Nightingale pioneered nursing. her work at 
the Crimea in 1854 saw the need for an eflicicnt nursinc 
service. She sct up ;I training school in St. Thomas's 
Hospital, L.ondon. in 1861 with the fS0.000 that \%as 
collected for a memorial to her as a token o f  appreciation 
for her services at the Crimea War. Neither Florence 
Nightingale nor William Murdoch could h a w  foreseen 
their pioneering work achieve so much nor could they 
have imagined that their enterprise could have been 
integrated as part of ;I state scheme in this country. 

I t  is more than likely that the gas engineer and the 
hospital engineer were brought together for the lirst 
time to design the lighting and. by modern standards, 
primitive sterilising equipment for the training school in 
St. Thomas's Hospital. 

The early pioneering days required close co-operation 
and interchange o f  ideas. The last 120 years have seen 
the introduction o f  varying types o f  appliance specially 
developed for the needs of the hospital serbiccs. Gas men 
and hospital engineers have enjoyed an exchange o f  ideas 
and mutual assistance. This understanding is by no means 
at its zenith as the discovery o f  natural gas has opened ;I 
whole new vista. New techniques will be adopted and the 
gas man and hospital engineer will trcad n new path of 
greater and closer co-operation. 

Natural Gas a Must 
The high cost o f  coal carbonisation forced thc gas 

industry to look for a different source o f  raw material 
and intensive research led to the development o f  a whole 
new range o f  gas manufacturing techniques based on 



light oils. The oil companies were only too anxious to sell 
what were to them IOW \alike products and were prepared 
to sign contracts fol- fairly lengthy periods from 5 to 14 
years. The gas industry. howexcr. were still convinced o f  
the need for further k e d  stocks and natural gas which 
had been used extensively and satisfactorily in the United 
States. Canada, France and Germany was considered Lo 
be a most suitable substance i f  i t  could be obtained at the 
right price. 

The search for natural gas in Britain had proved 
disappointing: the only kno\vn natural gas \%ells \\ere 
overseas which was beyond the reach o f  a commercial 
pipeline. making it inaccessible to our market. The 
temptation and the IUI-e o f  natut-al gas stimulated 
development into i t s  transportation in ;I liquefied fol-m. 
Pioneer uo rk  in this lield had already been undertaken 
h) the Americans. Close co-operation and liaison was 
established between Britain and America and the final 
con\ersion o f  ;I 5,000 ton American cargo vessel called 
"Norniati" resulted in a 2,200 ton liquid natural @IS 

carrier mhich was renamed "Methane Pioneer" being 
de~eloped. 

I h e  "Methane Pioneer" crossed the Atlantic in 
February 1959 i n  the first o f  a series o f  trial voyages with 
cargoes o f  liquefied gas for delivery to a terminal which 
had been especially prepared at Canvey lsland in Essex, 
the land being already owned by the North Thames Gas 
Board who were acting on behalf o f  the Gas Council. 
Dur inga period o f  14 months. seven cargoes were brought 
to Canvey Island. So successful uas this operation that 
the Gas Council submitted a request to the Ministry of 
Power for permission to import natul-al gas from Algeria 
where large discoveries had been lnxte. The Ministry o f  
Po\ver granted this request in 1961. The ycar, 1963. saw 
the launching of two specially designed ships called the 
"Methane Princess" and the "Methane Progress". 
On the 22nd of September. 1964, the "Methane Princess" 
sailed for Canbey lsland \\it11 the first cargo o f  Algerian 
natural gas and thus established a regular service. During 
the tirst ycar the two Lessels delivered 700.000 tons o f  
Algerian gas to Canvey lsland which is equivalent of 
333 million therms of  town gas representing I 0  per cent o f  
the industry's annual output at that time. 

The potz,ttial of this ne\\ source o f  energy in Canvey 
ls lu id  stimulated and created the need for a trunk 
pipcline from the south o f  England to the Midlands and  

l 
ultimately to Scotland. Work began on the first 200 
mile stretch during 1963 with a further 150 miles o f  
branch lines to  be extended to  Area Boards adjacent to 
the pipeline, which was to run from Can\,ey lsland to  
Leeds. The trunk line was completed injustovertwoyears, 
together n i t h  the branch lines. 

The importation o f  liquetied natural gas wits a daring 
feat of commercial drive and highly skilled knowhow 
that opened up great possibilities for commerce and 
industry. A ne\\ economy, however, reliant on the 

l stability o f  other nations, was not the best arrangement 

l 
and during this daring enterprise period, drill ing for 

natural gas i n  the North Sea was started. This resulted 
from many years o f  speculation and the ultimate dis- 
covery o f  natural gas in Holland in 1959. During 1962. 
seismic surwy work began on the coast line of the 
United Kingdom and i n  1964 the Continental Shelf Act 
was passed enabling drill ing to start i n  predetermined 
sectors and  blocks that were sold by the Government to 
prospectors. 

Serious drill ing for oi l  and gas in the United Kingdom 
sector o f  tlie Not-th Sea began on the 26th o f  December, 
1964 with a well on the Dogger Bank. and the progress 
since then has been impressive. Gas was first found by 
the British I'etroleum Co. Ltd. (B.P.) 45 miles east of 
the Humber in the autumn o f  1965 and supplies from this 
litid bcgan to Ron into the pipeline system in July. 1967. 
Four important 81s fields have now been discovered. 
I n  some o f  the fields, i t  may be that two or more separate 
gas reserves will he identiliable. Gas has been found 

Ficlrl Groir,~.~ Locorim 

West Sole B.P. 45 miles east of the 
Huniber 

Lcman Bank ShcllUtsso and Gas 30 miles norlh-east of 
CouncilAmoco. ths Norfolk coast 

Indelktigable Gas C'ounci1;Amoco 55 miles north-east of 
and Shell/Esso thc Norfolk coast 

Hewert Arpel and Phillips 15 miles north-cast of 
the Norlolk coast 

in other places but it remains to be seen whether these 
olher disco\eries are comniercially exploitable. The 
search continues: up to the end of September. 1967. 54 
exploration uells had been completed or were being 
drilled by 15 different licensees. 

I t  is not possible yet to make precise estimates of thc gas 
reserves. but the recoverable reserves in tlie fields already 
discovered are roughly put at 25 Y 10'+cubic feet. This is 
enough to build up a production rate o f  some 3,000- 
million cuhic feet a day (m.c.f.d.) within five or six years 
and to continue at that level for perhaps 15 years, there- 
after gradually declining i f  no more gas is found. 3.000 
m.c.f.d. is equivalent to about 11.000 mil l ion therms a 
ycar, nearly three times our present consumption of 
town gas. Experience i n  other parts o f  the world suggests 
that it would be most unusual i f  more gas was not found. 
The rate o f  discovery i n  the United Kingdom part 
of the North Sea so far has been very fast. I t  was not 
until I I years after the discovery of the first natural gas 
deposits in Holland in 1948 that the field at Groningen 
was ibund. A year later the reserves were officially 
estimated at 2.1 . 10" cubic feet to  58'. 10" cubic feet. 
Though there can be no certainty as yet. there can be a 
reasonable assumption for planning purposes th;:t 
production from the United Kingdoni part of the North 
Sea could reach 1,000 ni.c.f.d. in 1975. 

T H E  HOSPL1'41.  E l G I V E E R  



Natural Gas: 'The Origin 
Under fa\'ourable geological conditions it is possible 

for hydro-cxbons i n  the form of oi l  or gas to be produced 
from the remains o f  marine organisms. These marine 
organisms include plankton, bacteria and simple plants: 
they accumulate on the floor of the sea together with large 
quantities o f  mineral matter. As the deposition continues 
the earlier sediments become buried and start t o  compact 
into rock formation. As the pressure and temperaturc 
rise due to the increasing deplh of burial, hydrocarbons 
can be formed from the bodies o f  the organisms by 
bacterial action in the presence o f  the mineral impurities 
which are thought to act ascatalysts. 

If, at the same time as the hydrocarbons are formed, 
there are suitable rock structures in which they can 
accumulate, an oi l  or gas lield may form. This structure, 
or trap as i t  is called, must exhibit certain features. 

(a) The adjacent rocks must allow the hydrocarbons 
to flow vertically andor  horizontally into the trap. 

( h )  I t  must have a completely impervious barrier rock 
abobe it-often rock salt-called the cap rock. 

c )  I t  must be porous reserwir rock below the cap in 
which the hydrocarbons can accumulate. 

( ( 1 )  The combination of ( b )  and (c) must have occurred 
before the migration o f  the hydrocarbons, i.e. the 
age ofthe structure is also important. 

The gas in these structures [nay be by itself (as in most 
of the current North Sea discoberies) or i t  may be 
associated u i th  oi l  as in most o f  the major oi l  fields. 

Natural Gas is Different from Town Gas 
Town gas manuractured by modern methods consists 

esseritially of hydrogen and gaseous hydrocal-bons, the 
most imporlant of uhich i s  methane. Almost lhalf the 
gas is hydrogen. Natural gas consists almost enlircly of 
gaseous hydrncarhons. usually containing 90 per cent or 
mol-e of methane. 

The absence of hydrogen in natural gas has important 
consequences in the utilisation o f  the gas. The l ~ v o  
properties o f  gases that govern how it b e h a w  when 
burned in an appliance are the c:ilorilic value (heating 
strength) of the gas and the rate at which il burns (flame 
speed). Calorilic values o f  gases arc mcasul-ed in British 
Thermal Units (B.Th.Us.) per cuhic h o t ,  and the present 
town gas has an average calorilic \ d u e  o f  500 H.T.[J. 
per cubic kmt .  The unit by uhich gas i s  sold i s  t l i c  tllerm 
which is equal to 100.000 B.Th.ljs. Consequently. to 
produce one therm of heat. 200 cuhic feet o f  town gas 
must be burned. 

Natural gas has an average calorilic v ~ ~ l u e  o f  1.000 
H.Th.Us. per cubic foot and therelore only l00 cuhic feet 
have to be burned to produce one thcl-m of  hear. In  
other words. only half as n~uc l i  inat~~ral  gas need he 
passed through the pipeline system to provide the smie 
heat as present town gas, so that the capacity OS tlic pipe- 
line and storage system i s  approximately doubled. 

Althougli natural gas has twice tlie calorilic \alue of 
present town gas. \VC do not necessarily obtain tuice the 
lieat whcn i t  is  burned. Natural gas requires twice 3 s  

much air for combustion as the same volume of  to\\ n gas. 
Hal f  thc volume o f  gas requires the sane vulumc o l  air 
and to achicvc this mcans considerable alteration to tlic 
design or burners, tlie net result o f  which uill give tlie 
flanie o f  much the same s i ~ e  and shape as that for toun 
gas and o f  approximately the same flanie temperaturc. 

Properties of Cases 

Gus 

Typical 
North Sea 
Natural 
Gas 

Saharan 
Natural 
Gas 

Town Gas 

Methane 

CH, ( , H  

p-P- 

4 5 

92.0 3 5 

8 6 5  9.4 

33.5  - 

100 - 



CONVERSION PROGRAMME 
An essential preliminary step to the conversion of an 

area for a natural gas supply is 

(a )  The insertion of isolation valves in mains so that 
any given sector can be cut off entirely from the 
town gas supply and connected to natural gas. 

( h )  A survey of the appliances, internal piping and 
meters in use. 

This will determine which burners can be modified to 
burn natural gas and which will have to be replaced by 
new burners specifically designed for natural gas. The 
necessary conversion procedures can then be drawn up, 
the conversion kits obtained in the right numbers and an 
appropriate labour force assembled. 

The additional measures that will have to be taken for 
the conversion include modification or replacement of 
pressure regulators to deliver gas to the appliance at a 
higher pressure, re-setting prepayment meter mechan- 
isms, modification of automatic ignition systems and 
modification of supplies to controls such as thermostats. 

Supplies Need Not be Interrupted While Converting 
Experience has already been gained in the first full 

conversion which was carried out on Canvey Island. 
The Island was divided into 24 sectors, each of about 300 
consumers with some 900 appliances. The sectors were 
selected so that each one could be isolated from the main 
system as a whole. About 250 litters were involved. 

In every sector, in each household, the cooker was 
dealt with first and the result was that the majority of 
consumers were able to cook on natural gas by lunch 
time. Where appliances could not be converted in 
situation, temporary appliances, converted for natural 
gas, were installed until such time as the original ones 
could be returned. The whole operation was planned so 
that a whole sector could be changed over to natural gas 
in one day. Subsequent to work in Canvey Island, more 
and more sectors in varying parts of the country have 
been converted to natural gas. These areas include large 
commercial sectors in densely populated industrial areas 
of the Midlands. 

Equipment to be converted falls into the following 
classes with the particular problems attached to each:- 

I .  New appliances with universal burners which are 
multi-gas burners. 

2. Appliances on the Gas Council's approved list 
currently being sold for town gas. 

3. Appliances now superseded in the production 
lines, but for which spare parts are still being made, 

4. Appliances which are classified as obsolete, since 
spare parts are no longer available. This includes 
nearly all lines discarded more than 15 years ago. 

Appliance Testing 
For  some years Gas Council approval has been given 

to appliances only when manufacturers guarantee to 
continue production of spare parts for 15 years after the 
appliance has been superseded on the production line. 

The first group is easily converted by the exchange of a 
few injectors. New appliances are designed to be capable 
of swift and easy conversion. No appliance will now 
receive the Gas Council's approval unless fitted with 
universal burners. 

In the second group, conversion sets have to be 
produced by the manufacturer and are required to give 
the same performance i n  terms of combustion and safety 
standards. In cases where sets are not obtainable, 
appliances will be adapted in the Board's own workshop. 

Group 3 appliances will receive the same treatment as 
Croup 2. 

Appliances in Group 4 will be converted as required, 
although no doubt many owners would prefer to replace 
them. 

Already the list of appliances approved for both 
manufactured and natural gases is quite long and, with it 
growing daily, it is impossible to keep all prospective 
customers in touch with the latest position. From 
whatever source new appliances are ordered in future, it is 
essential to ask if a conversion kit is available. I f  so. 
when the change over takes place, the only alteration 
needed will be the substitution of the spare injectors and 
adjusting the air control. 

Automatic ignition, now normal on domestic cookers 
but not yet widely developed for the commercial kitchen, 
has produced many problems. Every manufacturer 
involved has had a special team working on this and most 
of the solutions are already tested and approved. Some 
are extremely simple, one being the doubling of the  battery 
voltage used for heating a platinum filament. 

PRIORITIES 
The work of conversion and the results will be the same 

for all classes of consumer. I t  is realised, however, that 
the hospital is almost unique as it is one of the few 
establishments in continuous use throughout the year 
and at all times there could be a demand for gas for a 
variety of reasons. This makes it essential that the pro- 
blems and requirements of each hospital be considered 
and a plan of conversion and priorities agreed between 
the Gas Boards and the Hospital Engineers well in 
advance of conversion. Each hospital will present its own 
particular problems and, therefore, each hospital pre- 
mises will need to be examined and information collected 
well in advance of a conversion date being agreed. 
One reason for this is that there are appliances in hos- 
pitals made by smaller firms who lack the large design 
teams to produce conversion sets. These appliances will 
need to be dealt with individually by the area Boards. 
T o  ensure an efficient change over to natural gas, it will be 
necessary to see that all appliances are in good working 
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Stobhill Hospital, Springburn, Glasgow 

Locorion lnstallrrrion Hours of Use 
p-- - ~ 

Main Kitchen ... ... Frying Range (Carron) 6 am.-7 p.m. 
5 pans, 2 0  r 2 4  X 74" Varies with menus 
pans daily, but in useall day 

Fridays 

Category 4 appliances. No replace- 
ment parts available. Partial con- 
version where possible on site. 
Temporary bottle gas appliances 
on loan during conversion 

Main Kitchen ... ... Island Carron Solid 6 a.m. - 7 p.m. daily 
Top Range. 6 oven unit 

All as above 

Main Kitchen ... ... General Purpose Day and Night 
Roasting Ovens. Regular Use 
3 units 

Category 3 appliances. Kits avail- 
able. Conversion in situ 

Main Kitchen ... ... Rotary Oven 24 hours per day 
Melvin & Gillespie 

Category 4 appliances. No re- 
placement parts available. Con- 
version where possible only 

Main Kitchen ... ... Island Carron Solid 6 a.m. - 7 p .m daily 
Top Range. 4 oven unit 

All as above 

Special Diet Kitchen ... Island Carron Open 6 a.m. - 10.30 a.m 
Top Range. 4 oven unit 2.30 p.m. - 6 p.m. 

Convert Burner 

Pathological Dept. 
Building ... ... 6 Bunsen Burners Forenoons Convert Burner 

Convert Burner Bacteriology Dept. ... Bunsen Burners lnterniittent use 
Refrigerator 

Biochemistry Dept. ... 12 Bunsen Burners Halfofeach day Convert Burner 

Engineering Dept. ... Propane Cylinder used 
for Incinerator p 

Conversion kits available Official Main Block ... 3 Gas Fires in offices 
I Domestic Cooker 

order immediately prior to conversion and further 
co-operation is essential to ensure that  no  appliance is 
overlooked in the final examination. Needless t o  say, all 
alterations and exchanges of appliances would need to be 
notified to the Gas  Board after a survey examination has 
been made. 

If these small but important details are overlooked, it 
could result in considerable inconvenience t o  the hospital. 
It  cannot be overstressed that because of the diversity of  
hospitals, each engineer has his own particular problem 
which underlies the importance of our maintaining close 
liaison. A survey recently in one of the large hospitals in 
Glasgow revealed the above gas equipment installed. 

The magnitude of  the problem of conversion and the 
organisation necessary t o  avoid interruption of  supplies 
can hardly he overstressed, bu t  if properly planned, there 
need not  be any difficulty. 

FUTURE DEVELOPMENTS-CATERING 
Professor B. S. Platt of the National Institution for 

Medical Research in his article in the Archirects' Journal 
on the 7th of July, 1960 entitled "The Kitchen" observed, 
"Good catering for patients in hospitals means the 
provision of  good food, well cooked and attractively 
served." 

Hospital catering can properly be regarded as a branch 
of applied nutrition and,  like applied nutrition in general, 
involves a wide range of knowledge and skills. 

Most of  the departments of the hospital are in a state 
of radical change, but in most of them the need of this 
change is accepted and the technical solution is well in 
sight. Catering is not in this position!! 

Professor Platt continues, "The greater part of  hospital 
cooking should be done, not in the hospital as  a t  present, 
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htit, in the food factory". I n  making his proposal he is 
only claiming l i i r  cooking a development analogous 
to \\hat has already taken place in phal-macy. If his 
pl-oposi  is acceptcd i t  brill mean a saving in space and in 
staff, a reduction i n  food served and, ahove all, food which 
tastes better and is more nutritious than that which is 
usually supplied by communal cooking on the spot. 

The Cliail-man o f  the Hospital and Catering Dietetic 
Committee, in his third nicmorandu~n on hospital diet in 
1959. said. "The structural inadequacy o f  kitchens in 
man) hospitals. wliich arc not only poorly cquipped 
but a im badly designed, arc also under statl'ccl. I t  is felt 
that under present conditions hospital service wil l  not 
attr;lct its proper portion of talent". 

"Hospital cateringjust grew as the number of patients 
fed in hospitals increased: the size o f  cooking cont. .ilners 
increased iron1 that o f  domestic saucepans to huge 
containers designed at a time when rood science and 
technology were in their infancy". 

Professor Platt corisidcrs that a system along the follow- 
ing lines seem to he feasible. 

(I) Bulk o f  tlie preparation o f  tlie food to he done in 
h o d  commissaries. 

(2)  Appropriate s torag and, ultimately, proper trans- 
port to hospital stores. 

( 3 )  Suitable storage on hospital prcmiscs. possibly h r  
only short periods o f  time. 

(4) Distribution within the hospital on the day of 
IssLle. 

(5) Assembly o f  meal components and, where re- 
quired, rapid heating immediately bchre serving 
ofgroups (eating units) o f  about 50 patients. 

Research by food processing companies since Professor 
I'iatt's articlc has approved the feasibility of what he 
suggests. Blast f ree ing and accelerated freeze drying 

F ~ E .  1 
other 

. The Forced Air Convection Oven and 
madulcs which include Square Boiling 

Pans and V-Shaped Fryers. 

( A F D )  are almost conimon place i n  all commercial 
establishments and even the do~ncstic house. 

The large food factory has been tried and proved l j i r l y  
successful but with the development o f  freeze drying and 
blast freezing equipment i t  is ~ i o w  possible to carry out 
these operations economically in the smallcr unit within a 
hospital and works canteen. 

The gas industry has seen the desirability o f  Professor 
Pl;itt3s comments and has successfully developed the 
forced air convection oven for the reheating of foods 
p,-oduced in this manner. The convection oven has an 
added bonus i n  that i t  i s  a perfectly good catering unit and 
is therefore dual-purpose i n  that i t  can roast and bake as 
well as any appliance on the market and can rccoli- 
stitute frozen food within the requirements o f  the health 
:iuthoritics. 

Modern gas catering equipment. with its incrcased 
elficiencies and high recovery rates, can produce food 
locally within the hospital to standards newr before 
dreamed about. 

The square boiling pan, for instance, can cook potatoes 
and green vegetables to as high standard as one i s  used to 
at  home or that is normally associated with small 
saucepans-the caterers' dream! (Rel". Fig. I ). 

V-shaped fryers can cook chipped potatoes and other 
fried foods to standards hitherto only dreamed about. 
(Rel: Fig. l ) .  

The aesthetics external and internal linishes o f  this 
equipment is stainless steel, ensuring high standilrds of 
cleanliness and hygiene. Because o f  the accepted usc of 
stainless steel the costs are not as would first seem 
prohibitive, and the increased eficiencies prove savings 
in the amount ofequipment required. 

In a commercial kitchen, the cost o f  providing vegetable 
preparation in a small restaurant only serving 300 meals 
is as follows :- 
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Area occupied by vegetable preparation 
in a staff restaurant serving 300 mcals 200 sq. ft. 

Allow average rent per sq. ft. super E3 £600 per annum 
Cost of mechanical heating and ventila- 

ting plant per sq. I t .  super of kitchen 
area £ 2 2s. ... . . . .. . ... £420 per annuni 

Amortisation on capilal expenditure 
involved on venlilation plant at 
10 percent perannum ... ... - £42 per annum 

:.Total cost of Vegetable Preparation - 

Area ... ... ... ... £1.062 per annuni 

By usingpre-preparedvegetables and convenience h o d s  
from a central stores o f  preparation factory, smallel- 
kitchens and less staff are possible. I n  Georgc Squarc. 
the Scottish Gas Board has a restaurant which operates 
on this basis: when fully operational i t  will feed 300 
people e\,ery day in two dining rooms and prepare a 
further 400 meals for blast freezing. These wil l  then be 
sent out to a11 the gas works in Glasgow to be recon- 
stituted in gas forced air convection ovens: A l l  this n i t h  a 
staff o f  10 in an area 30 . 36 feet. 

The hospital service may not he cost-conscious to this 
extent but i t  is certainly worthy o f  consideration in that 
money spent unnecessarily on mechanical service- 
heating, lighting, etc. for over-si7ed kitchens could he 
used elsewhere. The hdspital engineer. no doubt. can 
suggest many other places that the money could be spent. 

High Standards of Safety 
The Gas Council has ~ o r k e d  hard to ensure ;I high 

performance of gas catering equipment and to see that all 
necessary safety aids and precautions are provided by the 
manufacturers. 

The British Standards lns t i t~~ t ion  Specilication 2512 
for gas heated cateringcquipment was introduced in 1954. 
The publication defined standards o f  safety perl'nrmancc 
and durability and detailed the necessary tests that the 
equipment should undergo before reccivin;: approval. 

These standards were subsequently reviewed in 1963 
and of course are under constant review Most of the 
testing is carried out at the Gas Council's laboratories at 
Watson House. Fulham, hut there are centres in the 
South Eastern, Northern and other Gas Board Areas. 

Seal of Approval 
Appliances conforming to the standards are entered on 

aGas Council appro\ed list and receibc a scal ofapproval. 
This list is publishud annually in January with a quarterly 
amendment. The hasic requirements o f  B.S. 2512 arc 

I. Is i t  safe? i.e. Does the surface get too hot and i s  the 
combustion correct? 

2. Does i t  u o r k ?  What i s  thecooking quality? 

3. Will it last? Are the metals used adequatc and is the 

workmanship up to standard'! I f  it is enamelled. 
wil l  the enamelling last? 

I t  need hardly be said that British Standards improved 
the quality of gas catering equipment and spurred 
manufacturers to  carry out development as e l l  as 
improving the aesthetics. 

I t  is these improvements that habe enabled Professol- 
Platt's prophecies, requests and advanced warnings on 
hospital catering to be reality. 

The gas industry has specialists available who can 
advise on these subjects and has the equipment to  offer 
hospital engineers for the improvement of catering 
standards. 

INCIhERATION 
Waste disposal i s  the problem o f  every hospital en- 

gineer. Many organisations have attempted to  tackle this 
trenlendous probleni. The Gas Industry has been able to 
offer incinerators in a number o f  sires fi-om sanitary use to 
cremators. Despite this apparent abundance of know- 
ledge and variety o f  appliances available, the need for 
specialised equipment has not hitherto presented itselC 
The hospital boiler-house has always been a long stop!! 
Today, however, refined fuels, Clean A i r  Acts and many 
other reasons prcvcnt disposal in appliances other than 
pill-pose designed equipment. 

Regrettably there is not, to date, any British Standard 
classification o f  waste and appliances designed to deal 
with these classifications. 

The Americans have faced their problems which ha\e 
probably been with them longer than i n  this country. 
The Incinerator Institute o f  America is a body set up to 
design and test appliances to deal with \ \ a te  disposal. 
They have classified waste and produced standard5 for 
the incinerators. having lirst decided that incineration was 
generally the bcst method ofdealing n i t h  i t .  

A t  least one manufacturer of gas-tired incinerators 
has adopted these classifications and is. therefore. able to 
olTer appliances capable o f  dealing satisfactorily with 
most, i f  not all, incineration problems. 

Before installing any appliance, they complete a 
comprehensive survey lbrni, a copy o f  which is left n i t h  
the hospital engineer for future reference. Pal-ticular 
problem5 are noted and the form submitted to their 
design teams for analysis: an incinerator designed ibr  the 
particular purpose is then olfered to the hospital engineer. 

There are many problems yet to he solved with waste 
disposal by incineration and the possible subsequent air 
pollution--particularly from radio-active laboratory 
material. 

The flexibility o f  gas and the advisory service the 
industry offers. together with the forcthought and 
elliciency o f  enlightened incinerator companies, wil l  deal 
with these problems i n  the future when refined fuels, 
and possibly total energy, supersede the traditional 
hospital boiler-house. 
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Heating and Hot Water 
More ravourablc tariffs \>ill be available to Regional 

Hospital Boards as natural gas i s  delivered into their 
areas o f  operation. This could result in a planned re- 
placement programme for existing hospital boilers as 
funds or necessity permit. The practice o f  installing all 
plant in one boiler house was to obtain the maximum 
uorking efficiency by having only one team o f  boiler 
operators. 

The problems connected with low load steam produc- 
tion are \%ell known during the summer months when 
demand falls to approximately thirty per cent o f  the 
maxinium load. This can result in a reduction i n  boiler 
eficiency of as much as twenty per cent, condensation in 
the flue, and the possibleemission o fdark  smoke. 

Gas boilers work etliciently in all sizes, without con- 
stant atlention, and therefore lend themsclvcs to dispersal. 
They can be installed where steam andior hot waler is 
needed. resulting i n  savings in transmission losses and 
the cost o f  pipe lines. 

The area available for development will usually affect 
the functional requirements o f  a building. I n  built-up 
areas space limitations will force the architect to use tall 
blocks: roof l op  boiler houses are perfect for this type o f  
development. I n  country districts. howe\,er, environ- 
mental requirements have to be carefully considered. 
requiring the erection o f  single storey buildings over 
wider areas. I t  is this ibrm o f  development that necessit- 
ates a rethink on heat distribution, perhaps by the planned 
installt~tion o f  a number of strategically sited gas boilers 
to lnect thedemands for heatingand hot water. 

Decentralisation of plant is  a m+ior factor i n  economy 
by the rcduction of heat distribution losses. 

The inherent advantages o f  gas are known, the major 
points are given without elaboration: 

I:ig. 2. Diagrammatic lllustrntion of Method of Fan Diluted 
Flueing. 

Note: Air Supply far Combustion and Ventilation must com- 
ply with either (a) C.P. 3322: 1964 Gas Boilers 

(h) C P .  337: 1963 Flues for Gas Appliances 
(c)Draft Code of Practice Warm Air 

Heaters C.P. 332.4 
(d) C.P. 332.3 (in prcparalion) Central Heat- 

ing Boilers for Commercial and Industrial 
Premises. 

Fig. 3. The Neat Flame Boiler conversion. 

(I) Saving in floor and storage space 

(2) Boiler house labour reduced to a minimum 
(3) Maintenance o f  plant simpleand effective 
(4) Modern control systcms are both flexible and 

efficient, leading to economy 
( 5 )  Cleanliness in boiler house 
(6) Grcater flexibility with flue installations. 

Research in rcccnt years has provided a number of  aids 
in overcoming problems and reducing installation costs. 
Considerable experience has been gained i n  the installa- 
t ion o f  gas-fired boilers at roof level with a consequent 
saving in erection o f  flue stacks. The development o f  the 
Fan Diluted Flue system for low level discharge o f  
products o f  combustion in tall blocks has made possible 
the installation o f  gas boilers without any flue stacks. 
This arrangement is one of the latest developments i n  
mechanical extraction and operates with fresh air being 
drawn in through a duct by fan, mixing with the products 
o f  combustion from the boilers and finally discharged 
to the atmosphere at a convenient level. Design data 
ensures that dilution o f  the discharged products i s  not in 4 

cxcess of 1 CO2.  Gas with its low sulphur content is 
ideal for this method offlueing. (Ref. Fig. 2). 

Boiler Conversions 
Existing solid fuel boilers are able to beconverted togas 

firing without the need to  drain down the heating system. 
The eficiencies o f  converted boilers are comparable to  
purpose designed appliances. 78% or even higher, de- 
pending on the method adopted, is normal-with all the 
inbuilt advantages of gas. The cost to convert a boiler i n  
situation is about 25;;  o f  exchanging the appliance. 
Savings in fuel, handling and labour are an added bonus. 
Conversions wil l  enable the hospital engineer to take 
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advantage of natural gas without being involved in 
heavy capital costs. Several large boilers have been 
converted in Glasgow and Edinburgh, and a re  working 
satisfactorily. Both the gas industry and burner manu- 
facturers see this type of business a s  lucrative as the boom 
for oil conversions in the late nineteen fifties. (Ref. 
Figs 3. and 4). 

Inferential Meters 
One  of the many advantages claimed for gas is space 

saving. You may consider, however, that  gas meter sizes 
are directly proportional t o  the connected load. This is 
not so. Larger capacity meters a re  being produced in 
smaller cases, and research in this field continues. The 
greatest advance, however, is the development of thc 
inferential meter. 

Fig. 4. The Pressure Jet or Induced Draught Burner 

Fig. 
boiler 

conversion set on a solid fuel boilel 

An Inferential Meter installation 
ated at 4,850,000 B.T.U's per hour 

steam per hour). 

controlling 
(5,000 lbs. 

Fig. S. An Inferential Meter insbllation showing the Domestic 
Sized Meters for Measuring Pilots as well as Main Gas Supply. 

A brief description is that  a four foot length of gas 
service pipe is prepared with an  orifice plate and venturi. 
This is titted t o  the incoming service line. A precise 
proportion of the gas flowing through the pipe passes 
through a direct reading gas meter of the size fitted in a 
domestic house. Any plant that works o n  an ON'OFF 
basis and is not required t o  modulate can have its 
consumption recorded by this device. The accuracy 
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Fig. 7. 

of the registration meets with the requirements of the 
Ministry o f  Power. 

An additional domestic sized meter is litted to  register 
gas used o n  ignition devices. (Ref. Figs. 5 and h) .  

TOTAL ENERGY 
Total energy is not new. Many industrialised countries 

i produce large quantities of electricity by total energy 
systems. T h e  motor car is a good example of total energy. . Natural gas is the reason for  the increase in interest, a s  
well a s  developments of gas turbines and dual fuel 
reciprocating engines. Heavy diesel engines have been 

f with us for many years and still have an  important place 
2 in the future. 

Let us consider the motor car.  It has a reciprocating 
internal combustion engine, burning petrol to  produce: 

(a) Horsepower via the shaft t o  drive the wheels. 
(b) Heating from the engine cooling water via the 

. , . heater battery which in turn is blown into the 
passenger saloon for  space heating. 

( c )  Electricity via the dynamo for lighting, the hooter,  
and various other controls. 

(d)  Waste heat  discharged via the exhaust. 

F r o m  the single fuel (Petrol) the ca r  produces shaft 
horsepower. electricity and low temperature heat. 

Fig. 8. 

. . .  
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Electricity is transformed into light, sound, motive 
power. and high temperature heat if a cigal-ette lighter is 
fitted. 

The basic rules for total energy are:  

( I )  Heat power ratios of prime movers must lit the 
heat power prolile of the  building. 

(2)  Heat demand o f  buildings must normally be 
constant throughout the year. i.e. in p~lblic build- 
ings the air conditioning load is required and this 
should be of the absorption type using waste hcat 
(18 c.ft. of  natural gas per hour per ton of  re- 
Srigcration. or  18.5 lbs. of steam per hour per ton of  
refrigeration). (Ref.  Figs. 7 and I I ) .  

Typical heat power ratio?: 

( U )  Gas turbine 3 : l  upwards with supplementary 
firing (or  9 lhs. o f s t eamper  kw. output). 

( h )  Diesels and dual fuel engines I : I  

Gas Turhines as Prime Mnwrs 
There are various types available. Some were originally 

designed for industrial purposes, others \\ere aero engines 
which ha \e  been adapted for usc with natural gas in 
total enerzy systems. Gas  turbines originally designed for 
aviation purposes are usually quite small. light, and 
fairly easily replaced. The products of  combustion from a 
turbine using natural gas are clean and can be used for 
direct heating purposes. The turbine is a Rexihle engine 
and is adaptable. Dilutant air can be added to the 
exhaust gases if they are required Vor direct heating. this 
arrangement however is not recommended for hospitals. 
If the temperature of the gases are I O N  more fuel can be 
added. as the exhaust is oxygen rich. Should steam he 
needed. the exhaust gases can be passed through a waste 
heat boiler. Supplementary liring systems can be added if 
still more steam is required. (Ref. Figs. 8 and 9). 

Reciprocating Engines as Prime Movers 
These engines arc usually medium t o  high speed 

engines that have been developed for natural gas with 
spark ignition. Larger medium speed (750 revs. per 
minute) are also abailable as dual Fuel engines. using about 
eight per cent diesel oil injection to start combustion. 

It is not advisable to use directly the exhaust hcat from 
these engines because of  the incomplete combustion 
usually associated with reciprocating engines. There are 
several ways of heat recovery, depending o n  the cir- 
cumstances, the normal being a waste heat boiler, 
capable of  producing steam at  15 p.s.i. Higher pressures 
and temperaturescan be obtained. 

Each prime mover has advantages dependent upon the 
purpose for which the system is designed. The hospital 
is ideal for the dual fuel engine, although there will be 
particular instances where certain individual buildings 
would be better served by a gas turbine. 

The building hcat: power ratio will determine which 
type of prime move]- will be uscd. Remembering that 
total energy only becomes a really viable operation when 
the w a t e  heat can be used t o  its full. That  is t o  say, a 
maximum load factor for every month of the year. Waste 
heat can be uscd during the winter with the possibility of 
supplementary firing on peak days. In the summer, the 
same system could be embarrassed. (Ref. Fig. 10). 

The case for air conditioning in hospitals cannot be 
over>tressed. It is practice at  this present time to air 
condition the operating theatre fully, but the more 
enlightened of the medical profession would prefer to 
see the entire huilding air conditioned. A typical energy 
consumption chart for perimeter wards in a city hospital 
would indicate that air conditioning could bring the 
annual load factor to vary no more than IO::, for a 12 
month period with a total energy concept and absorption 
cooling. The variation being in the summer period 



Fig. 10, 

Fig. 11. 

where an increase in consumption would be recorded 
Normally, the curve for a heating year would be at  its 
lowest. Such an event would be an attractive proposition 
for interruptable load tariff if it were oRered by the gas 
industry. (Ref. Fig. I I ) .  

Economics will govern what systems are used in 
hospitals and whether they continue with their present 
mixed fuels or  if they change to a one-energy source. 
The facts about  total energy are simply that, provided the 
correct prime mover is selected in accordance with the 
building profile, a natural gas total energy system could 
show savings up t o  25% on operating costs resulting in a 
return of capital invested within four to five years. 
Experience would suggest the dual fuel engine rather than 
the heavy oil diesel engine, which although cheaper to 
run from the fuel point of view is more costly t o  buy and 
is less flexible than the dual fuel engine. This must surely 
be better than any known investment to date. 
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Recommended Guide to Essential 
Fire Protection in Hospitals 

By 1. C. FOX, M.I. Fire E. 
Acting Chief Fire Officer, Swansea Fire Brigade 

(a) Fire Risks 
It is generally found that fires in hospitals are mainly 

caused by similar conditions to other establishments 
which accommodate people for living and sleeping. 
There are some specialized high risks in various depart- 
ments that present serious problems. 

The human element is involved more often than 
electrical or mechanical faults, but, since the occupants 
are incapacitated in some way, fire prevention must 
be treated very seriously and constantly in view. 

(h) Objects 
( U )  T o  prevent uncontrolled fire: 
(h) T o  prevent the spread of smoke and lire: 
(C) TO prevent loss of life. 
The fact that fires in hospitals are infrequent is 

accounted for by the diligent enthusiasm of hospital staff 
and liaison with instruction from the local Fire Service. 
The existence of this atmosphere and proficiency must 
not cause a relaxation; there are still rigid lines of 
action that must be observed and maintained. 

(C) Responsibilities 
(1 )  Provision and maintcnance of fire-fighting equip- 

ment, alarms. water supplies etc.. with recorded 
tests; 

(2) Instruction and training of staff in precautions and 
procedure for 'Action in Case of Fire.' 

(3) Designated Fire Party members, Assenlbly Points 
and evacuation procedure; 

(4) Posting of notices in detail for instruction of 
staff for 'Action In Case of Fire' at relevant 
positions. 

(d) Pre-arranged Plans 
Confer with Fire Service on:- 
( U )  Persons designated for responsibilities in para- 

graph (c); 
(h) Internal Alarms: 
(c)  Routing of Fire Calls to Fire Brigade and Com- 

munication Installations: 
((1) Syllabus of Instructional Training; 

( r )  Practice Fire Drills and testing of Fire Detection 
and Call equipment: 

( f )  Plans of Hospital. alterations in building and 
staffing for operational needs of Fire Brigade: 

(g) Evacuation and Means of Escape in Case of Fire 
a t  any level of buildings. 

(e) Fire-Fighting Equipment 
This can be put into three categories:- 
( U )  First Aid equipment such as portable Extin- 

guishers, Hose Reels and miscellaneous such as 
Asbestos Blankets in kitchens, etc. 
These can be inspected, tested and, when done. 
recorded to effect proper maintenance and im- 
mediate availability. They are to be considered 
for the immediate use of staff in case of fire and 
pructicul fruininy is essential by actual operation. 

(b) Installed equipment such as electric or steam 
pumps for premises where the public supply is 
low in pressure or insufficient in supply. Alterna- 
tively. a large storage of water for fire-fighting 
only and accessible to fire-fighting pumps; hyd- 
rants, standpipes and hose. 

(c) Automatic and fixed installations such as  CO2. 
sprinklers. drenchers etc. that need inspection and 
recorded testing. 

(f) Means of Escape 
At least two avenues must be available for use from 

every level of buildings, and leading to a protected 
area with the avenues indicated by posted slgns. 

External staircases have an exposure risk by being 
subjected to flame and smoke from lower apertures 
like doors and windows where an outbreak of fire will 
envelope the staircase. 

Sn~oke-stop doors have a purpose and are to k 
closed when an outbreak occurs. This requires proper 
maintenance and use. A close watch on the use of 
wedges and latehes or locks. 

Avenues should be kept clear at all times. 

This article is the summary of a paper given to the Welsh 
Branch of the Institute. 
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(g) Training of Staff 
Perwris Ili ,sc~,wrhlg u fire should raise the alarm. call 

fo r  assistance and attack the lire with available 
equipment. 

PP~.$OIIA Heurill? 'III Aior~ii-join the Fire Party i f  you 
a re  a meniher. i f  in the ward area call f o r  help to 
evacuate patients to safe area bchind smoke-\top doors. 

Other datf assist public. if p rexnt .  to leave PI-emises. 
Report to Assembly Point and remain until ordered to 

leave by a responsible person. 
Keep calm and assist Fire Brigade Onicers on their 

arrival and when required. 
S w i r c h h o u l  Opt.ru/,~rs on being notilied of an out- 

break must dial ' W Y '  and give the address of the Hos- 
pital. Operate the Alarm i f  not previ~iusly operated. 

Nutify Matron. Hospital Engineer and Hospital 
Secretary of the tire and its location. 

Notify other members with nominated responsibilities 
a s  laid down in posted instructions. 

See all doors  and windons  are closed. 
Report to pre-determined areas. 
Receive Fire Brigade appliances and Ollicers a t  pre- 

arranged assembly area.  
Preparations for Rull Calls at evacuation to  dcsig- 

natcd Assembly Pr~inls  should be made  in advance. 
Inform Fire Brigade Ollicers o f  inissing persons and 

possible whereabouts. 

(h). lh i s  guidance is coinprehensive a s  f a r  a s  [main 
tasks are concerned but expansion ~ i i  tinal details can 
only be made by conference with Fire Prevention 
Otticers and Hospital Stall and related to  specilic huild- 
ings. occupancies and special risks or features. 

Special risks such a s  Operating Theatres. Labora-  
tories. Dispensaries. Stores and the like need individual 
a t t en t im for Fire Protection hut the Foregoins will 
remain for priicedure in case o f  tire. 

FIRE PROTECTION IN OXYGEN ENRICHED 
ATMOSPHERES 

Oxygen enriched atmospheres a rc  a very high fire 
risk. T h e  hazard which is presented by oxygen mricli- 
rlienl cannot be completely assessed. 

We know u h a t  will happen when hydrocarbuns a re  
involved in a tire under normal atnio5pheres. but with 
enriched a tn~ospheres  we cannol establish certain fac- 
tors. thus oxygen enrichment become5 a hazard to  
patients. hmspital htatt and lirc lighting personnel. 

Before conibustion can take place three e\\cntials 
are required. 

( 1 )  Oxygen to zupport combustion. 
(2)  Isnition to  \tart cornhuhtion. 

(3) Combustible\.  

In normal atmo\pherer thcrc i \  approximately 21 ::, 
<,xygen and 7Y'x, nitrogen. therefore 4 5  of normal air 
is nitrogen which will not support combustion and can 
he crrnsidercd a dilutant.  I f  the pressure 111 oxygen in 
a tixed vol t~nie is increased hg ilbsisq in. the cnrich- 
nlent will be 33":. A s  the enrichment is increased the 
lire hazard heconies greater. beca~isc  of the largc quanti- 
ties of ox>gen to  sustain c<mhus t ion  bithiillt the dilutant 
sll'ecls of nitrogen. 

I t  has  hcm found t h a ~  thc incipient lire in +?gen 
involvcs cxothermic rcact io- the instant sspansio;. 
o f  temperature and pressme. 'The initiation of Ha~iic 
reaction is con~plex  and not 1st wcII ~ i n d e r s t ~ ~ ~ d .  I I I L  
increase i>f tenlpmitilrc increascs the rate of chemical 
activation betuecn the fuel and oxygen and in an  
enriched atniosphere there is sullicient thernial energ! 
r c l c a d  to make the reaction self sustaining regardless 
of whether the combustible i \  solid. gas o r  liquid. 

l ' hc  eil'ec~ <if lire in enriched a~rmispherz lvhcn in an  
cnclosed (lixeil v u l u ~ ~ i c )  condition will be rapid genera- 
tion i f  teniperature and pressure resulting in rapid 
lirc spread and consequently an  explosive rapture. 

There are three principal so~t rces  of ignition: 
( I )  Electrical (electrostatic r sparks from broken 

contacts) 
( 2 )  Hot surfaces (friction sparks o r  healed wires1 
(3)  Heated gases. 

T h e  methods of ellectivc lire p r ~ ~ t e c t i o n  in cnrichcd 
at i i~osphsres  arc:  

I I )  E l i ~ i i i ~ i a t i m  of sources of ignition. 
(2)Minimise all ci>n~bustibles and e x c l ~ ~ d e  where 

p~issible all llarnlnable liquids and gazes. 
( 3 ) T h e  ilse of tire walls 11, isoli~tc high risk zones. 
(1) Fixed tire extinguishing s y s t e m  with rapid dis- 

charge hy automatic, or aut i in~al ic  and tiianual 
opcratiiin. 

l need for reliable detection is of paraniount 
importance. Automatic detectors are haseil on their 
ability to detect 

( I )  Ten~pera turc  rke .  
(2)  Radiation emission. 
(3) C i m b u t i o n  products. 

T h e  detectors sho~i ld  he arranged t initiate both 
alarms and lire extinguishment. hut the ex t ing~~ishers  
ni i~st  he of the rapid discharge type: the best known of 
these arc C O 1 .  

There  are three main methods of  extinguishing fires 
in enriched atinosphcres: 

( I )  Reduce the temperalurc. 
( 2 )  Release the pressure. 
( 3 )  Wherc fire is in an endosed chamber.  CO1 o r  

Nitrogen can be uscd asd i lu tan t .  

1 - H E  H O S I ' I I X L  F N G I N E E R  



It is essential that the above points should be con- 
sidered when equipment and areas involving oxygen 
enrichment arc at the design stage. 

I t  should also be remembered that some solids and 
rases which are normally nontlamniahle Ixcomc tlain- 
mable when in an enriched atmosphere. 

HYPERBARlC TREATMENT 

This involves the establishment of an environment 
whcre the patient is treated with air, oxygen or other 
g a c s  at a pressure above that of normal atmosphere. 

There are three types of Hyperbaric Unit: 
(A) One-nian Pressure VzsselLAdull type. 
( B )  Infant type Hyperbaric Oxqgen Trolley. 
(C) Purpose made Pressure Chamber. 
The intcrnal pressures do not usually exceed 301bs!sq. 

in. 

The Fire Hazards 
The fire hazard is greater with 100% oxygen than i n  

compressed air containing oxygen and nitrogen. prob- 
ably due to the chemical and thermal qucni"hing elfecl 
of nitrogen present. 

In the presence of 1009:, oxygen the flame propagation 
can be by the means of the nap of clothing and hair on 
the skin. 

Many materials which will not support conibustim 
in normal atmmpheres will bum vigorously in oxygen 
at three arnimpheres. Fabrics normally Hameproof at 
normal temperature and pressure bum slowly in air 
at three atmospheres. 

Possible Canses of Fires 
When considering hyperbaric units, the following 

likely causes of fire should be avoided: 
(a) Static spark. 
( h )  Mechanical spark froni impact or abrasion. 
Ic) Electrical spark from breakdown of insulation. 

or switch contacts. 
(cl) Overheating of combustible material by leakage 

of current or contact with conductors carrying 
excessive current. 

( r )  Chemical reaction. e.g. between oxygen/oil/grease. 

Comparison and Observations on Three Types of Hyper- 
haric Unit 

This type consists of an adult trolley with a trans- 
parent cover. Normally working on 1000/, oxygen at 3 
atnios. 

The oxygen is supplied froni either a liquid oxygen 
evaporator permanently situated or from sorage  cylin- 
ders of 210c~ i .  ft. capacity. 
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The trolley is exhausted from a pipe at floor level 
giving a rich content surrounding the trolley. This 
could be reduced by the use of an extension pipe taken 
to outside atmosphere. 

Fire Risk 
The fire risk is very high in the immediare vicinit) 

of the trolley. The cn~phasis should always bz on fire 
prevention more than extinction. 

Sources of Ignition 
( I )  The spark of all electrostatic discharge. 
(2) The overheating or sparks in the electric motors 

in the accelerator chamber, the trolley raising 
and propulsion nicchanisms. 

(3) Accelerator installations including high-voltagc 
circuits and the possible breakdown of insulation 
is a risk. 

T o  reduce the risk of ignition by the above sources, 
it is essential to ensure a high standard of maintenance 
of electrical fittings and equipment. The use of flame- 
proof fittings will also reduce the risk. 

Mechanical Damage 
l'he oxygen supply pipe and the electrical cables 

are son~et in~es  encased together in a Hexible tube, this 
is pulled along the floor and is subject to injury. An 
alternative would be to provide pressurised oxygen at 
a fixed point and usc spring loaded drum for cable coil. 
The possibility of using battery operated trollies should 
be considered. 

L.ubrication 
Caution s h o ~ ~ l d  be exercised in the selection and 

applications of oils and greases. 

Smoking 
'l'he danger of visitors and out-patients smoking in 

areas of high lire risk should always be considered. 

Emergency Evacuation 
The procedure for the decompression of the chamber 

should be evolved and all staff involved should be in- 
slructed in the procedure. 

Fire Detection and Fighting 
Smoke detectors should be provided in the casing of 

the accelerator and transformer units. The detectors 
can be arranged to operate a CO, installation, cut otf 
the electrical supplies and raise the alarm. 

Portable CO: Extinguishers for first aid tire fighting 
should also be provided. 

( 2 )  The lriiunt Type Hyprrhuric Oxygen 7'rolley 
The oxygen is supplied from a fixed installation or 

storage cylinders. 



Fire Risks 

T h e  risks a re  similar to the One-man Pressure Vessel, 
but to a snlaller degree. 

T h e  possible dangers may arise froni the following: 

( U )  Electrostatic sparks. 

( h )  Electrical equ ipn~ent .  

(C) Lubrication. 

( d )  Oxygen supply piping 

Fire Fighting 

Adequate portable CO. ex t ing~~ishers  tu provide for  
first aid fire fighting. 

(3) The Purpose Mrrde Pre.ssurcl Chumher 

T h e  chanib?r is capable of containing the patient,  
members of the medical and nursing stalf with other 
ancillary equipmenr. T h e  chamber is pressurised froni  a 
p u m p  room to  a b o u t 3  atmospheres. 

A period of some eight minutes Inay elapse before 
the chamber can be opened to  avoid the danger  of 
decompression sickness. 

Fire Risk 

T h e  tire risk is increased by the increased oxygen 
content. T h e  danger  of electrostatic sparking will be 
increased if man-made fibres a re  used in staff clothing. 

T h e  electrical equipment used within the chamber 
should be Hameproof. Converted iron beds should not 
be wed within the c h a m k r  due  t o  the mechanical 
spark danger. T h e  LW of flammable gases and liquids 
should be avoided. 

T h e  use of R a n m a b l c  clothing should be avoided. 
Lubricating oils should be used with great care. 

Fire  Fighting 

A high pressure water hose reel would be effective 
whilst the chamber is under pressure, hut this run only 
he used u f f u  cuffi~i:: 011 the rlectrirul s~rpply.  

Bihliograp11g.- Fire Journal, Western Region Hospital Board. June, 1967. 

BRITAIN'S FIRST ROBOT 
THE BRITISH United Provident Association are to install 
the world's mac1 advanced 'robot medical laboratory'-the 
f 165.000 Swcdish-made Autochcmist-in Britain', first 
multi-phasic medical xrrrning centre which they plan to 
open in London during 1969. 

The machine can carry our automatically up to 24 
chemical tests on blood or urine samplrc. which are set 
up in a series of test tube 'trains' on a conveyor belt 
principle. The rrsulrs are printed out via a built-in computer 
in one hour, with a warning mark againct any abnormal 
readings in the analycrs. 

It has been calculated that the machine-which weighs 
four metric tons, and nrcds more floor space than a London 
bus-can handle a work load which would normally need 
100 qualified technicians using conventional analytical 
methods. 

The BUPA AutoChemist will bc the first of its kind in 
u\e in Europe outcide Sweden; i t  will be supplicd by the 
Brirish subsidiary of AGA Medical Divi~ion. Stockholm 

The machine ha, a maximum capaciry of about a quarter 
million samples a ycar. performing i n  hours tests which 
would normally take days o r  weeks, and will automatc 
some 90 per crnt of the pathological work at the BUPA 
Medical Centre. In practice, thic means that a doctor 
referring a patient to the Centre could expect a detailcd 
test profile to be p o ~ t c d  hack to him the *ame evening. 

It is thought that the BUPA Medical Centre will be 
used mostly for patients without any apparent symptoms. 
referred by their doctor, for a periodic health check, 
although the Centre will also obviously be of use to phyqi- 
cians \reking urgent and detailed tmtr for patients. 

MEDICAL LABORATORY 
I t  15 for these reasons that the Centre will place 

emphasis on radical blood analysis through the use of the 
AutuChemict. Incipient disease can oftrn be spotted by 
skilled interpretation of the state a f  the patient's blood 
chemistry, beforc obvious symptoms appear. At this stage. 
an illness can often be alleviated. or wen completely 
avoided, by early, prrvcntive action. 

"The AutoChemist is in no sense a 'robot doctor '  -there 
cannot bc a sub\titute for a doctor's permnal examination 
of his patient". says Eric Roberri, BUPA's General Man- 
ager. "But m e  could call i t  a robot path lab. This machine 
will remove a lot of the donkcywork and delay which the 
doctor faces at the moment when he calls for blood tests- 
for these have to bc dune mostly by hand, often in widely 
separated and overworked hospitals and laboratories." 

Since the AutoChemist can handle so many tests at one 
time. it will actually be quicker and cheaper to provide a 
doctor with a full medical profile than to run a fuw ielrcted 
tehls by conventional means. 

Most of AGA's production is going to the United States 
at the moment, where thc concept of multi-phasic health 
screening is well developed. 

"So great is the demand for the Autochemist that i f  we 
had not seized this opportunity of installing a machine now. 
Britain would not have been able to obtain one until 1972". 
add, Mr. Roberts. 

T h r  unit will he delivered in 12 months time. but the 
BUPA Medical Centre will he able to opsrate the blood 
analysis scrvice as soon as it opens, by flying blood 
camples from the London Centre to Sweden as an interim 
mrasurc. 
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HUPA would he willing, i f  approached, to negotiate thc 
usc of the machine's hurpluc capacity by other organira- 
t ime i n  the mcdical field. 

Technical I3cscription 

AutoChcmict i h  an automatic chemical analyser designcc1 
for the largr~scale analyhih of d i x r c t r  samples. The main 
unit i s  a Central Cbcmical Processor which i s  fed with 
\ample?, and i n  which the actual analyhir i s  carried out. 
The variou, functionc within thc ('entral Praccr\or arc 
controlled by an Electronic Cbntrol Onit which wpervirc% 
the various stagcs in the analytical proccdurr. The rcsults i n  
the farm of electric 5ignals arc transmitted via an amplifier 
to an 'on~l ine' ('ompurer in which they arc proceswd prior 
to being printed out by a Teletypewriter. Othcr equipment 
includrc a Power unit and a Regulator Uni t  for  the photo- 
meter lamps, hoth in xparate cabinets. The entirc inctalla- 
r i m  i s  \uprrvired from a control console which has an 
alarm \ignal panel. 

I n  addition to thc hatic equipment outlincd ahovc. 
a numhrr o f  auxiliary units have b w n  dr,igned. Example, 
nf  such equipment arL. Special Muaruring Head5 required 
for certain analyccs and Satellite SPaticlns fur analytical 
procedurrc which arc not wited for automation. I n  order 
to increaw the memory capacity o f  the computcr. onc or 
more magnetic tape unitc can he added. 

Central Chemical Processor 

One of the basic ideas in designing Auto(.'hcnii\t has 
hem to kerp the entire proccdurc for  individual tects 
complctcly separated, i.e. diccrcte camplc handling. i n  
ordvr to rcducc thc danger o f  contamination. 

Thc Central Procejmr con~istc of a mechanical conbeyor 
\ystem for 5amplrs and reaction tube,, pneumatic systems 
for the movement of pipettes. optical hcailr, etc., cyctem\ 
for reagent wpply, pipetting, heating and cooling. a well 
a\ calorimetric meajurrnicnt of the reaction colutions. 
ventilation cystem and apparatus for  the washing and 
rin5ing of a largc numhur o f  t c ~ t  tubei, pipettec and 
measuring hcadc per hour. 

The Central P rncwor  has 24 analytical channel, divided 
among four conveyorc each with cix channels. Thrcc of 
these conveyors the  long one* permit incuhation for a 
maximum of 10 rninutcc at room temperature and a  maxi^ 
mum of 50'C. Thc fourth rhorter convcyor doec not in- 
clude facilitie5 for heating. 

Eledronic Control Un i t  

The Eluctronic Control Un i t  i r  recponsiblc for thc 
upcrating reliability and accuracy of thc entire inetallation. 
Thc elrctrmic component, are of m l ~ d  ctatc type. Thus thc 
unit controls thc various functions \id a minimum o f  relays 
and switchc\. 

Measuring Heads 

Most laboratory analywc arc made hy colour determina- 
tion of solutionc i n  a photometer. The photometer i q  a 
doublc-beam ratio colorimrlcr tilted with interference 
filter% AutoChemist haq a separate measuring head for 
each analytical channci, which makec i t  possible to use 
fixed narrow hand interfercncc filters. 

Computer and Teletypewriter 

T h r  hahic version o f  the apparatus i s  supplied with a fast 
small computer. model PDP-8, made by Digital Ilquipmcnt 
Corp.. and has a 4096-word memory and a 1.5 microrccond 
cycle tirnu. I t  normally works with 12~h i l  words. but i f  
greater accuracy i s  required its speed permits words twice 
ac long. 

The computer works in r ~ a l  time on line with the 
Central Processor. 

Special Measuring Heads 

Over and above the photometcrc includcd i n  thc hajic 
vercion. ather mcaruring procedures using photometry 
with ultravialct light. potrntiometric and other phycico- 
chemical niea5uring procedure5 may be incorporated. Flame 
photometers, Ruurimetrr~. and pH-metcrs can also bc 
huilt into the Central Procesror by modifying the standard 
imtruments. 

Minicubes 

('ertain drtcrminationi require incuhation at trmpcratures 
which normally are highrr than 5 0 ° C  or reaction5 with 
highly corrocive or had~smelling liquids. Such deterrnina~ 
lions are hest carried out wparately from the normal ones. 
A hermetically xaled automatic analyzcr with two channcls 
called Mini-Cuhc has heen devclopud to meet this need. 
The vital part5 are madc o f  corrosion-recistant materials 
and i t  can he built into the Central Proceswr, which in 
i t* h a ~ i c  vercion hac space for up to four MiniCuheq. 
The maximum operating trmpcraturc i r  110~C. 

Analytical Programmes 

The field of clinical analysk work i~ growing steadily. 
The list o f  example5 bclow is thercforc by no meanc 
complete. Many othcr drcirrd detcrminatinns can also he 
carried out. One of the unique featurrc of the AutoChumist 
ih  i t? ability to analyse ditlerent \ample material at the Tarnu 
time, e.g. hlnod serum and urine. I t  i s  possible to sclect 
a comhination of analyses which cover, more than 20 
types of analyses for blood scrum and at the 5amc time 
may include the urine analyses. Such a comhination i s  
more comprchcncivc than that gcnrrally considered con?- 
plete today. 

A n  analytical programme can also be de5igned to fulfil 
specitic medical purposes. For example, the determination 
of phrnylalaninc in blood for  phmylketonuria (PKIJ) or 
othcr t m t ~  for mctaholic disturbance i n  infant5 can be 
carried out during intervals in bctwcun thu routine work 
of thc analyrer. This i s  possihlr with Auto<'hcmict, \incc 
thc Central Processor has such a largc number o f  analytical 
channels, some of which can bc cet aside and programmed 
for special determinations o f  this kind. 

Thymol turbidity 
Linc Sulphiite reaction 
Haptoglobin 
Urea N 



COMPUTER COMMUNICATION NETWORK 
FOR HOSPITAL CENTRE 

THE Department of Health &Social Security, the Birmingham 
Regional Hospital Board and International Computers 
Ltd. are co-operating in the development of a large hospital 
information system and communication network using remote 
access terminals connected to a central computer at  the North 
Staffordshire Hospital Centre. The project, based on an 
I.C.L. System 4-50 computer, aims to improve the standard 
of patient care and raise the level of hospital efficiency by 
speeding the flow of information and increasing communica- 
tion between different departments. 

A system for handling out-patients' bookings and clinical 
records will be developed first and will be followed by the 
development of a similar system for in-patients. The I.C.L. 
System 4-50, which will have connected to it 12 video termi- 
nals and 4 teleprinters, will be installed in a new building in 
Stoke-on-Trent in April 1970. Further remote terminals will 
be added to the system as the project develops. 

Clinical records produced automatically for outpatients 
Video terminals located in the outpatient clinic areas will 

be used for making appointments, requesting tests and 
displaying test results if required, entering patients on hospital 
bed waiting lists, and also to book patients for examination in 
other clinics. 

In addition, summary clinical information on patients, 
such as diseases diagnosed, test results, operations performed 
and drugs prescribed, will he printed out by the computer 
for the doctor. These print-outs will be raised automatically 
by the booking system. 

Computer terminals in the wards 
Initially, video terminals will be installed in the admission 

offices of the two main units of the Hospital Centre, the 
North Staffordshire Royal Infirmary and the City General 
Hospital. These terminals will be used for admission and bed 
allocation procedures. 

The next stage will involve the extension of the system 
into selected wards of the two main hospitals by the installa- 
tion of teletypewriter terminals at strategic points to serve 
groups of  wards. It is hoped that the system will subsequently 
be expanded to all wards. 

Doctors' attention drawn to abnormality 
The terminals in wards will primarily be used to make 

requests and receive reports on investigations, to aid the 
prescription and administration of drugs and for putting 
patients on operating lists. They will also help to establish 
the existence and location of all records relating to a patient. 
In certain cases, for instance the reporting of biochemical tests, 
the computer will detect and draw to the attention of the 
medical staff any abnormal results. A further use of ward 
teleprinters will be the recording of diagnoses. The computer 
will maintain dictionaries of the most commonly diagnosed 
diseases and commonly used drugs, which will enable drugs 
and diseases to he input in plain English with any necessary 
coding done by the computer. 

I.C.L.'s team has heen developing the systems so far in 
collaboration with the staff of the Regional Hospital Board 

and the Hospital Group, and will continue to assist as the 
Hospital Centre builds up its team. 

The Company is helping the development of a similar 
multi-access system at King's College Hospital, London, 
based on an I.C.L. 1905E computer. 

CHICHESTER HOSPITAL EXTENSION 
AHEAD OF SCHEDULE 

COSWIN Construction Ltd. is ahead of schedule on its 
f664.000 extension scheme at St. Richard's Hospital, 
Chichester. Sussex. 

Work began in early May for completion in two years 
and, despite the sophisticated nature of the specialised plant 
amd equipment to be installed, good progress is being 
maintained. 

Work on the outpatients' block is three weeks ahead of 
programme, and is on schedule for the theatre and sterile 
department block. 

Two new blocks will be built. One will house the Out- 
patirntsiDiagnostic Department, and the other Operating 
Theatres and Central Sterile Supply Departments. The 
ground floor of the buildings will have a reinforced con- 
crete frame, the first floor a light steel frame. 

The Out-patients Department will be part single storey 
and part two storey. On the ground floor there will bc 
a Central Records Department, X-ray Diagnostic Depart- 
ment, Pharmacy, Accident and Emergency Centre, and 
Short Stay Recovery Ward. The upper floor will contain 
general purpose and specialist consulting suites together 
with treatment facilities and a Department for Hospital 
Social Workers. 

This block will be linked to the Theatre block and 
existing Hospital by twin corridors which will eventually be 
integrated within the hospital in a future stage of the 
development. 

The existing Sterile Supply Department will be increased 
in size and two new Operating Theatre Suites will be 
added to the existing ones. 

A feature of the contract is the large amount of complex 
heating, ventilation and medical equipment to be installed. 
The construction and installation programmes are agreed 
at  the regular sub-contracts co~ordination meetings held on 
site to ensure that the present rapid rate of progress is 
maintained. 

The scheme has heen designed by Mr. Richard Mellor, 
F.R.I.B.A., succeeded by Mr. B. W. East, F.R.I.B.A., 
Architect to the South West Metropolitan Regional Hospital 
Board. Mr. K. J.  Eatwell, C.Eng., M.1.Mech.E.. 
M!I.H.V.E., Engineer to the Board, is responsible for the 
design of the mechanical and electrical services. Messrs. 
Clarke, Nicholl & Marcel are the Structural Engineers, 
and Messrs E R .  Bdbbs & Sons the Quantity Surveyors. 

The main sub-contracts are being carried out by Lorne 
Stewart Heating Ltd., and by William Steward and Com- 
pany Ltd., electrical contractors. 
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Abstract of 
FAZAKERLEY AND DISTRICT H.M.C. 

The summary below covers the year ending 31st March, 
1968. During the year admissions and discharge of patients 
continued normally. 

The various forms of intestinal infections keut the enteritis 
wards busy throughout most of the year: it is a reflection of the 
imperfect standards of food hygiene in this country that such 
cases continue to occur. The incidence throughout the 
country shows no sign of falling. 

Aintree Hospital 
During the current year 3,155 patients were admitted to the 

hospital, a small increase from last year of 180, and conse- 
quently for the second successive year there was no general 
alteration in the allocation of beds for tuberculous and 
non-tuberculous medical chest patients. 

The Geriatric Wards. combined with the out-oatient clinic. 
continues to work to capacity throughout the year. As yet 
there is no definite information on the building of the Geriat- 
ric Day Hospital but negotiations continue to be pursued with 
every hope of a successful conclusion. 

Work on the provision of a new Respiratory Physiology 
and Cardiographic Unit based on the old Pathology Labora- 
tory building has been completed during the year apart from 
some minor furnishing. In the unit which comprises two 
laboratories for lung function tests, two rooms for electro- 
cardiography, patients waiting room, office and toilet accom- 
modation for patients and staff has been installed. 

The improvement made on South Upper with the opening 
up of the cubicles and glazing of the verandah has been 
extended to South Lower Ward and these wards now are an 
outstanding example of what can be done to upgrade old and 
inconvenient wards. It is hoped in future to upgrade the 
East Block and to enlarge North Ward which was formerly 
a children's ward and is not ideal for adult patients. 

As the hospital buildings are in the region of 60 years old 
there are many other improvements needing to be made, 
especially the provision for lounges for 'up' patients, and a 
quiet room o r  interview room for visitors wishing to have a 
confidential talk to a patient o r  who are resting between 
periods of sitting by the very sick. This is not an easy problem 
to solve owing to the geography of the wards. 

Thoracic Surgical Unit 
Regarding the thoracic surgical patients, tne number of 

major operations has increased from 277 to 31 1. There was 
little change in the number of minor cases but included in these 
were 19 patients who received benefit from the new cardio- 
version apparatus. This has proved more than useful in 
restoring cases of cardiac irregularity after operation for 
mitral stenosis back to sinus rhythm. Apart from its use 
in post-operative patients, it is a useful standby for other 
forms of cardiac arrbythmias. 

As regards the work carried out in the last year, there has 
been a very welcome reduction in the number of malignant 
cases in lung, stomach, and oesophagus, and these have been 
replaced by patients for whom a much better possibility of 
long-term cure is possible. 

Another suction apparatus is required in one of the theatres 
as at the moment one sucker has to  be used in turn by the 
Anaesthetist and the Surgeon, whereas the occasions often 
arise when both need its use at the same time. 

The overhead lamp in the old theatre gives a rather inade- 
quate light, and is extremely difficult to manoeuvre into a 
suitable position in relation to  the patient. In view of its age, 
which must be well over thirty years, it is felt that serious 
consideration should be given to the fitting of a modern up-to- 
date form of lighting. 

Geriatric Unit 
The Geriatric Unit continues to provide long term care for 

patients living in the Unit's catchment area, and the waiting 
list has been kept short, suggesting that the demand for this 
sort of care is being met. Pressure, however, from the bed- 
bureau and general practitioners indicates that the acute cases 
are not being admitted as freely as would be desirable. 

X-Ray Department 
Whilst there has been a reduction in the number of in- 

patients for X-ray examinations, the number of out-patients 
referred by General Practitioners has increased, the work-load 
during the year having remained unaltered. 

Department of Pathology 
No major changes have occurred in the laboratory's work 

this year. Some extra benching has replaced antiquated and 
inconvenient cupboards with benefit to working conditions, 
but the building, which is highly appreciated by those who use 
it, is substantially unaltered. 

The benefits of having a part-time registrar are seen in a 
steady increase in the morbid anatomy workload: there is now 
always a pathologist on duty in the group, a provision of 
importance should a surgeon need a quick opinion on a frag- 
ment of tissue during the course of an operation. 

Laundry 
It is, of course, recognised that the modern machinery which 

has been installed is not running, at the moment, to full 
capacity, but plans are afoot to undertake work from other 
hospitals when older laundries situated in them become 
redundant, and, of course, a considerable flow of work will 
come from the new Maternity and General Hospital in due 
course. The building, plant and staff amenities are superb and 
the Laundry staff would like to place on record their appreci- 
ation to all concerned. 

Catering Services 
In the very near future it is anticipated that the new Mater- 

nity Hospital will be functioning and the Catering Department 
are busy preparing for the task of providing a plated meals 
service to the patients there, who will ultimately number 112. 

November saw the opening of the new Staff Cafeteria which 
is proving to  be very popular and functions very well. This 
accommodation will be used by the staff of the new Maternity 
Hospital. In preparation for the additional work load, monies 
were provided out of the Regional Hospital Board's winter 
works allocation, to  equip the main kitchen with the most 
up-to-date cooking facilities, including the new forced air 
convection oven which has been installed amongst other things 
and which is creating considerable interest. 

J A N U A R Y ,  1 9 6 9  



BOSSMATIC CONTROL \'ALVES 
The range of Bossmatic Control Valves has been exlended 

to  covcr all sizes from j to I ?  nominal bore and valves with 
cither scrcwed o r  Ranged connections are now available. 

Of particular ititcrest are the entirely new Fig. 56 Three- 
position Rcgulating Valves which are characlerisrd by a new 
type of double diaphragm drive, providing the following 
positions ofactuation: 
(0) Main diaphragm for opcning. 
( b )  Auxiliary diaphragm for throttling. 
( C )  Spring bias for closing. 

The diaphragm chamber can be loaded n~anually, via pneu- 
matic or electric remote controls. Automatic actuation can be 
cdrried out in conjunction ~ i t h  volume control mechanisms, 
e.g. quantity meters with batch and pre-batch facilities, scales, 
etc. 

~ ~ . . - 
-- OI'EN-THKOTTLI~(~-CI ost-making three-position regulat- 
ing valves extremely versatile. Thus, for enample, all filling and 
tapping proccsses whcre volume, weight, fluid level, etc., need 
to be closely controlled, can be carried out automatically. 

Further information from British Steam Specialties Ltd., 
Fleet Street, Leicester LE1 3QQ. 

MISI-VISOR INVISIBLE RAY 
A smaller tnodcl of the invisible ray Type BBA 150L has 

been introduced by Radiovisor Parent Ltd., London, S.W.19. 
This unit, \\hicl? is a true scaled-down version of the stan- 

dard model, has identical technical features but the maximum 
heam length is liniiled to 35 feet. The projector lamp, having a 
rated life of \ix years. is electronically modulated. 

Constructed on a printed circuit board employing lully 
transistorised amplifier, all short life expendable components 
have been climinated. Because of this the unit requires no 
regular maintenance and will run for years wilh little attention. 

The range of the present standard invisible ray model Type 
BBA 150L has already been extended to  350 feet and the 
Mini-Visor has been introduced to  meet the need for a smaller 
and less expensive unit for shorter distances. The unit will 
\ho% considerable saving in the protection of windows. 

NEW KODAK X-RAY INTENSIFYING SCREENS 
Kodak Ltd. has announced the introduction of new X-ray 

intensifying scrccns giving very high resolution, to  be used 
particularly in conjurclion with the Kodak R.P. "X-Omat" 
system. The neu' products are calcium tungstate screens of 
cxtremcly fine grain, coated o n  to a plastic base. 

The screens arc intended to provide an alternative method 
of exposurc for radiography o f  the extremities, in place of 
non-screen exposures with Kodak R P .  "X-Omat" Medical 
X-ray film, to reduce exposure times. They will enable the 
Company's K.P. "X-Omat" medical X-ray films in conjunc- 

tion with the R.P. "X-Omat" Processor to  beemployed for all 
types of radiography. 

The High Resolution Intensifying Screens can also be used 
with other screen-type medical X-ray films where these are to  
be processed either manually o r  aut&nalically, and where the 
highest level of information is required. 

Further information from Kodak House, Kingsway, 
London, W.C.2. 

NEW RANGE O F  HEAT EXCHANGERS FOR 
HERMETIC REFRIGERATION SYSTEMS 

Danfoss (London) Ltd.. of h Wadsworth Road. Perivale. 
Greenford, Middx., have announced the introduction o f a  new 
range of heat enchanrers specially dcsiened for use with her- 
metic relrigeration systems. Available in four basic suction 
length sizes, namely: h3 in. (1,600 mm.), 71 in. (1.800 mm.), 
79 in. (2,000 mm.) and 89 in. (2.250 mm.), the exchangers are 
made of copper and supplied coiled with the suction line ends 
closed (with rubber plugs) and the capillary tube ends pinched 
and stamped for identification purposes. 

With the range, twenty different combinations of suction 
line lengths and restrictors are available, the restrictors having 
an outside diameter of either 0.078 in. (2  mm.)  o r  0.098 in. 
(2.5 mm.) according to  application. The suction lines have an 
outsidc diameter of either 0.25 in. (6.35 mm.) o r  0.313 in. 
(7.94 mm.). 

Further details, including price and delivery, are available on 
request to  the manufacturer. 

NEW FLEXIBLE PIPE INSLLATIOS FROM 
VAN DEN BOSCH 

Van den Boseh Ltd., the U.K. member of the Europair 
International organisalion, announce that their comprchensivc 
product range has been further extended uith the addition of 
turopair  Flexible Pipe Insulation. 

The insulation is manufactured from a self-extinguishing 
flexible foamed plastic material with a closed cell structure and 
with an outer skin forming a very efficient vapour barrier. 

This feature makes the product particularly valuable on 
condensalion control applications, and its operating tempera- 
ture range is from 4 0 . F .  ( 4 0 ' C . I  to  lk220 F. (i 104'C.). 
The product is eminently suitable for pipelines containing 
refrigerants, chilled water and hot and cold water. 

Supplied in lengths of 6 fect, to  suit pipe sizes from ".d. 
copper to  3;" nominal bore steel, the insulation is supplied as a 
cylindrical sleeve for direct application to  pipes before they are 
fitted. For usc on pipcs already installed, the sleeve can be slit 
along its length and the joint sealed with brush-applied Euro- 
Rex Instant Bond Adhesive. The same adhesive is used on butt 
joints between adjacent lengths and in the fabrication of 
Europair Flexible Insulation Covers for tee fittings and sharp 
elbows. The straight lengths of the malerial are sufficiently 
flexible to  follow normal pipe bends without cutting. 

For further details apply to  Van den Bosch Ltd.. Europair 
House, Alexandra Road, Wimbledon, London S.W.19. 
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PLSH-BUTTOS BRAKING FOR HOSPITAL CASTORS 
A ncu range col s ~ i v e l  and wheel braking Tcnte castors is 

announced by A. lames Grant Ltd., of The Dutch House. 
Holmwood, Dorking, Surrey, who are sole agents in G.H. 

The castors o f e r  a rcally effective brake which is operated 
by a single push button. I 1  is not purely a wheel brake, i t  
positively locks lhe double ball bearing swivel head as  well. 
Hospital staff can see at a glance whether o r  not the caslor has 
its brake applied, by noting the disappearance of a colour 
indicator on  the push button itself. The mechanism is fully 
adjusrable for tyre wear and a production sample push button 
has already been depressed over a n~illion times on  a test castor 
with no detrimental cffects. The whole o r  the braking mechan- 
ism iscontained ~r i thin  the natural contour of thc castor, which 
of course means that there arc no projections to  damage walls 
or furniture. 

Wheel sizes are 4, 5 and 6 inches diameter in either blue-grey 
rubber o r  black non-marking, non-staining antistatic rubber. 
They all contain twin, caged ball raccs and have threadguards 
to  prevent the intrusion of dirt and threads. 

A further feature is the provision of an expanding metal 
adaptor fitting for tubes, which does not undo itself when a 
unit to  which thecastor is fitted is moved whilst the brake is on. 
Solid plug, flat top plate and screwed stem fittings are also 
available as standard. 

NEW HOVAL THERMOSTATIC BLENDING VALVE 
Simplicity of construction, the virlual elimination of main- 

tenance and the lasting accuracy of control even in hard water 
areas, are three of the principal features of an entirely new 
thermostatic blending valve just introduccd to this country by 
Hoval Boilers (U.K.) Ltd., Northway House, High Road, 
Whetstone, London, N.20. 

Known as the irgunmt 1550, the valve is cornplctcly auto- 
matic in operation, and is pre-set a t  the factory to  ensure that 
the blended watcr is maintained at a constant temperature. 

The "heart" of the valve is the thermostat, immcrsed in the 
blended water flow. Thc thermostat reacts to  the temperature 
of the surrounding water, comparing it with the pre-set tem- 
perature. Any variation in temperature alters the volume of a 
compound in the thermostat head, causing a corresponding 
movement o l  the valve piston. Any increase in pressure on  the 
piston opens the valve further, thus increasing cold supply to  
the blended water circuit and reducing hot watcr flow. Simi- 
larlv.anvdecrease in oressure on the  ist ton allows the valve to  - ,  - ,  
close by means of a return spring, having the effect of increas- 
ina the suoolv of hot water and reducing the flow of cold water . .  . . 
to the circuit. When the pre-set temperature is reached, n o  
further movement of the valve takes place. 

In the event of the cold water supply ceasing for any reason, 
Ihe thermostat automatically closes the hot water inlet. 

The valve can be fitted in any position and, because of its 
relatively wide waterways, is largely unaffected by lime 
deposits o r  other impurities in the water. 

The new valve gives an accuracy o r  2 'C.  (3.6'F.) in rela- 
tion to the pre-set temperature, and can be supplied with any 
of eight different settings ranging from 2 5 C .  (770-F.) to  
78'~C. (172~F. l .  Should a different blended water temperature 
be required at some later date, i t  is possible t o  remove the 
valve cover and to  exchange the complete sensing equipment. 

Valves are available with + in., I in., 11 in., I in. o r  2 in. 
connections. 
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NEW BEVERAGE UNIT 
\V. M. Still & Sons Ltd. announce the availability of a 

completely new coffee machine known as  the Unit-One. It is 
Still's lirst single cylinder coffee machine and has a capacity of 
onc gallon. 

As with all Still's bevcragc units, i t  oprrates rrom an under- 
counter boiler which can be either a Rapide o r  Standard 
Vertical model, the heating medium being either gas, electricity 
o r  steam. Although the unit's appearance is quite unlike thc 
standard Still's coffee machine, i t  nevertheless embodies all the 
recognised advantages. Thc chromium plated outer casing is 
lined with Pyrex glass, v.hile the brewing capacity is one 
gallon every 10 minutes. The machine incorporates a steam 
injcctor for the rapid heating of milk, soup, etc., and there is an 
availability of boiling water through an inslanl draw-oR tap. 
An additional advantage is that the Unit-One provides bolh 
a percolated and, if rcquired. "instant" coffee brew. 

A most attractive feature of this new coffee brewing unit 
from Stills is its price at £ l  15 OS. Od. 

NEW HOSPITAL LIGHTING FITTIRGS 
Recommendations from thc Ministry of Hcalth enginecrs 

have been incorporated in a new range of bedhead lights 
produced by Falks Ltd., 91, Farringdon Road, London, E.C.I. 

The range comprises five types, all having rectangular die- 
cast aluminium backplales with quadrant plates for two-hole 
litling a t  2 in. centres. The backplate is of the heavy duty type, 
with ample space for incoming wiring. All types use an 
identical arm, terminating in a ball joint specifically developed 
for hospilal purposes. 

Of the five, one has the specially contoured shade anodised 
silver inside and outside. With a 40-watt lamp it gives the 
efficiency of a 60-watt wall bracket lighling filling; but with no 
temperature problem. There are two with cylindrical shades 
with white exterior and interior, and silver finish top lamp- 
holder cover. Both of these are fitted to  take a 60-watt lamp. 
Additionally, one is wired with an extra lampholder for a 
15-watt Pygmy lamp for nigh1 use. The remaining two units 
are similar but have a parabolic reflector extension to  the 
cylinder, which is finished black inside for glare reduction. 

Prices range from £4 14s. Od. to  £ 5  I Is. Od. All types can be 
supplied with a pull chain switch plus Pattress with knockouts 
for surface wiring. 

THERMODYNAMIC STEAM TRAP 
A new Thermodynamic Steam Trap with integral strainer 

has been introduced by Lancaster & Tonge Ltd., "The Lancas- 
ter" Works, Statham Street, Pendleton, Manchester 6, to  
supplement their range of mechanical steam traps. This trap is 
available in three types. 

The Mark I Trap has a bronre body and cover and will 
shortly be available in cast steel. The pressure rating is 
5-200 p.s.i.g. 

The Mark V1 I-C Trap is for high pressures. 
The Mark 10-0 Trap, which is available in I t"and 2"sizes. 

is of cast steel and the pressure rating is 5-300 p.s.i.g. 
All the abovc traps embody the feature of on line mainten- 

ance because they are fitted with renewable valves and seats. 
A brochure (No. 108) is available on request. 



STANDING CONFERENCE NATIONAL 
QUALIFICATION AND TITLE 

At the conference held on loth December, 1968 con- 
siderable progress was made. A draft Constitution for the new 
Council was prepared for submission to the Board of Trade 
for registration as a Company limited by guarantee. 

The Institute, of course, has representation on this new 
Council, and further details will beannouncedas and when they 
become available. 

ONE-YEAR TRAINING COURSE FOR 
HOSPITAL ENGINEERS 

At the request of the Department of Health and Social 
Security, the Leeds, Birmingham and Sheffield Regional 
Hospital Boards have agreed to organise a further one-year 
training course for potential Group Engineers, commencing 
in June, 1969. 

The scheme will follow the pattern of the pilot experimental 
course set up in June 1968, and will again consist of 12 months 
practical and theoretical training in hospital engineering at 
selected training hospitals, supplemented by intensive 
management and technical training at appropriate Training 
Centres. 

The number of available places on the Course will again he 
limited and preference will be given to candidates already 
employed in the Hospital Service who hold, or expect to 
obtain by June, 1969, the qualifications for a Group Engineer 
laid down in P.T.B. Circular No. 191. Successful candidates 
would retain their existing salaries throughout the training 
period and would qualify for travelling expenses and sub- 
sistence allowances, at the normal rates applicable, in con- 
nection with the Training Programme. 

Further details of the Training Scheme, together with the 
appropriate application form, will be provided by the 
Secretary, Leeds Regional Hospital Board, but in the first 
instance applications should he sent to the Secretary of the 
local Regional Hospital Board. 

ANNUAL CONFERENCE, INTERNATIONAL 
HOSPITAL EQUIPMENT, MEDICAL ENGINEERING & 

SERVICES EXHIBITION 
2nd to 6th June, 1969 

As is usual, the Institute will hold a three-day technical 
Conference during this Exhibition. This time, the Conference 
will be held on the first three days, from 2nd to 4th June. 

The Institute will also hold aDinner during the Conference, 
on the evening of Tuesday, 3rd June at the Rembrandt Hotel, 
Thurloe Place, S.W.7. 

Full details will be distributed to Members in due course. 

Conference Programme 
Mondav. 2nd June . . 
Morning 
Paper: "The Role of the Engineer in the Hospital Service" 

Speaker: A. S. Marre, C.B., 
Second Permanent Under-Secretary of State, 
Department of Health and Social Security 

Tuesday, 3rd June 
Morning 
Paper: "Disposal of Hospital Waste" 
Speaker: E. Davies, C.Eng., M.I.Mech.E., 

Deputy Regional Engineer, South West Metro- 
politan R.H.B. 

Aficrtzootl 
Paper: "Some aspects of Medical Engineering" 
Speaker: M. Brown, 

Department of Medical Electronics, 
St. Bartholomew's Hospital, London 

Wednesday, 4th June 
M o n h y  
Paper: "The Engineering Services in the new 

St. Thomas' Hospital" 
Speaker: Poul Hansen, MSc., M.lng.F., Partner, 

Steensen, Varming, Mulcahy & Partners 

AJiernoon 
Paper: "Engineering aspects of the Best Buy Hospital" 
Speaker: B. R. Joseph, C.Eng., A.M.I.C.E., 

M.1.Mech.E.. M.I.E.E., 
Department of Health and Social Security 

LANCASHIRE BRANCH 
The Lancashire Branch held a meeting on 28th November, 

1968 at the offices of the Manchester Regional Hospital 
Board. 

A talk and film on Air Conditioning was given by members 
of the How Group Ltd., a firm of engineers who deal with 
mechanical services. 

Points that must be watched in order to achieve a satis- 
factory heating and air conditioning system were covered 
in some detail. It was quite obvious that great care has to be 
taken at the design stage, and co-ordination between engineer 
and architect is vital if the finished product is to be worthy of 
the time and money spent. 

Air conditioning is more costly than mere heating but need 
not he expensive if properly designed in conjunction with 
correct building design. 

It was apparent from the lively discussion which followed, 
and the many points of view heard from both members and 
visitors, that air conditioning was becoming more of a 
necessity than a luxury. As one member said, "who knows 
but that tomorrow we may have the mini air conditioning 
system in our homes as standard practice". 

EAST ANGLIAN BRANCH 
A Branch Meeting was held at Addenbrooke's Hospital, 

Cambridge on Saturday, 2nd November, 1968 and was 
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addressed by Dr. D. H. Clark, M.A., M.B., Ch.B., F.R.C.P. 
(Ed.), D.P.M., Physician Superintendent of the Fulhourn 
and lda Darwin Hospitals. Dr. Clark's subject was "The 
Engineer in the Therapeutic Community", and he outlined 
details of this new idea with regard to the treatment of the 
troublesome type of patient. 

These patients are housed together and the errors of their 
ways are pointed out to them and they are trained in such a 
way that they can see their mistakes. All their fellow patients' 
problems are discussed. Although the result can often mean 
much work for the Engineer to maintain services, etc., 
benefits of this type of treatment are considerable. 

Dr. Clark contrasted present practice with the old insti- 
tutionalised life prior to World War 2, and there Followed 
a lively discussion. 

NORTH EASTERN BRANCH 
A meeting of the North Eastern Branch was held in the 

Board Room of the Royal Victoria Infirmary, Newcastle on 
Wednesday, 20th November, 1968 at 7. p.m., to hear a 
paper entitled "The Artificial Kidney" given by Professor 
D. N. S. Kerr. Professor Kerr was recently appointed to the 
Chair of Medicine of the University of Newcastle on Tyne 
and is in charge of the Artificial Kidney Unit at the Infirmary. 

Professor Kerr explained that patients with reduced renal 
(kidney) function could cope by strict diet down to 1150th of 
normal renal function. Below this level, or when renal func- 
tion was totally absent, the only real solution was artificial 
dialysis. The number of artificial kidneys in service was 
rapidly increasing and at the present time 54 long term 
patients were being "serviced" in the Unit attached to the 
Infirmary. 

The professor spoke in very straightforward terms on the 
function of the Artificial Kidney, describing some of the many 
engineering problems associated with the development of 
these units. The type of pump used was discussed at some 
length-zonventional types of pump being extremely injurious 
to the blood cells. The increasing use of Home Dialysers 
costing f1,500-£2,200 each has brought further problems of 
reliable but uncomplicated controls and alarms. 

Following the main talk, we were conducted by Professor 
Kerr around the Artificial Kidney Unit, where the different 
units were inspected with interest, and further information 
was given in response to questions. 

The paper was received with great interest by all present. 
In thanking Professor Kerr for the very worthwhile evening, 
Mr. Meyer expressed the hope that greater co-operation 
between the engineering and medical professions would bring 
an early solution to many of his problems. In particular, any 
help that members could provide would be enthusiastically 
given. 

SOUTHERN BRANCH 
A meeting of the Southern Branch was held on 16th Nov- 

ember, 1968 at the Post Graduate Medical Centre of South- 
ampton General Hospital. 

A. Newton, C.Eng., M.I.E.E., M.I.E.E.E., P.Eng., Main 
Grade Engineer to the Wessex Regional Hospital Board. 
addressed (he Meeting and commenced by saying that his 
talk was based on Electronics, and equipment associated with 
its use, and followed this with a short discourse on Electron 
Theory. 

The audience was then taken step by step through the more 
practical aspects of electronics and how they can he made t o  
serve usefully within the field of the Hospital Service. Different 
applications such as Nurse Call, staff communication with 
2-way control, closed circuit T.V., patient monitoring in an 
intensive care unit, computers, all aspects of plant and boiler 
house control were discussed with their advantages and possi- 
bilities. 
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900 Exhibitors from 15 Countries will  be 
present at the 5th International Exhibi- 
tion of Plumbing and Heating Equipment 
in Frankfurt from the 26th - 30th March, 
1969. 
Come and see the latest products and 
developments in the Industry, and the 
answers t o  customers' ever-growing 
demands for better hygiene and home 
comfort. 
Compare the saving in t ime and the cost 
of contacting the individual manufac- 
turers, with a trip to Frankfurt where 
everything wil l  be clearly arranged and 
well presented. 
You can discuss your enquiries personally. 

5th 
International 
Exhibition of 
Plumbing & Heating Equipment 
26th-30th March. 1969 

Information and Buyers' 
Posses may be obtained from: 

LEP TRANSPORT Ltd. 
Fairs Dept.). Sunlight Wharf, Upper Thames k treet, London, E.C.4. Telephone: 01-236 5050 
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S u c h  an in te res t i ng  talk le f t  l i t t l e  time for ques t ions  h u t  Mr. 
N e w t o n  deal t  w i t h  those t h a t  were  ra ised and an e n l i g h t e n i n g  

session was b r o u g h t  t o  a close by the C h a i r m a n  t h a n k i n g  

Mr. N e w t o n ,  who, in reply ,  said i t  was such a comprehens ive  

subject t h a t  he was q u i t e  p repared  t o  a t t e n d  again a t  s o m e  

f u t u r e  m e e t i n g  a n d  en large on it. 

Metrication 
The codc Ikllers printed on the right hand sidc o f t h e  t<tles olrr1rv;mt 

rtandurdr h a w  thc follo\+inr: simificancc: - - 
M Standards in which the requiremeim arc rprci f i rd only i n  

metric u n l t ~  ( m  some inhinncc$, spp ro r~m;~ ts  inipeiial convcr- 
r i m \  .Ire included). 

M I Standards in which the requirements arc spccilicd i n  both 
mclrlc and inch units, so that eithcr sci o f  unm can be used 
EXCIUI~VC~~ to meet those rrqitirsrnents. 

N Stundiirds yh i ch  by thcir naturc are independent d any 
s y w m  o f  unm,  e.g. colour codes and glorranrs. 

Standard? not c o d d  are still expressed i n  imperial i ln i t i ;  they gcncrally 
i81cludc ifpproximilte metric equiualents. 

ZEW BRITISH STANDARDS 
R.S. IOOO : U n i v e r s a l  D e c i m a l  Class i f icat ion.  E n g l i s h  Full 

E d i t i o n .  

1000 (628) : 1968 Public h e a l t h  engineer ing.  W a t e r .  San i ta -  
t i o n .  I l l u m i n a t i n g  engineer ing.  28 DD. 20s. N - - . . .  
A \yatcmat<c schedule wi th  an alphahctic suhject index Tor the c l a w -  
licaiton o f  niattcr pertaining to public health cnginccring. i.e., water 
supply: urhan dramage; sewerage and sewage; urban hygicnu and 
refuse: dril~nilgc, and rnnilary aspects o l  buildings: mdoor cllmilte 
cngincering (air conditloning, heating and ventilating): i l luminuling 
engineering. (SBN: 580 00382 5) 

. . . .  Akroyd. P.R.. Ltd. 
. . .  Alkaline Batteries Ltd. 
. .  Allied lronfoundcrs Ltd. 

. A lumin iumwire bCableCo.Ltd. .  
Angla-Swedish Electric Welding Ca. 

Ltd. . . . . . . .  
. .  A. P. Green Refractories Ltd. 
. .  Associated Metal Worko Ltd. 

Auto Disssls Ltd. . . . . .  

. .  Babcock b Wilcox Ltd. 
. . . .  Beaumont. F. E.. Ltd. 
. . . .  Blackstone b Co. Ltd. 

Bownes b Co. . . . . .  
Braithwaite. Issac. b Son. Engineers Ltd 
Bri t ish Oxygen Co.. Ltd. . .  

. . . .  British paints. Ltd. 
. . . .  British Rototherm Co., L td  

. .  Brown. Donald (Brownall). Ltd. 

Capecraft Ltd. . . . . .  
. . .  Cass Electronics Ltd. 
. . . .  Cahen. Georgs. Ltd. 

c0ntemp0,ary Exhibitions Ltd. . covs r  i i i  

Dale Electric o f  Great Bri tain Ltd. . A.2 
Designplan Lighting Ltd. . . .  
E.D.L. Industries . . . . .  
Electro-Hydrsultcs Ltd. . . .  

B.S. 1679 : C o n t a i n c r s  for p h a r m a c e u t i c a l  dispensing. 

1679 : P a r t  7 :  1968 R i b b e d  oval glass bot t les .  I 2  pp. 6s. M 

B.S. 4368 : Carbon and stainless steel compress ion  coup l i ngs  

for tubes.  

4368  : Part I : 1968 M e t r i c s i r e s .  44 pp. 14s. M 
~ ~ 

Kequiremcnts for carhon and stainless steel coinprerrion c o u p l m g ~  
fbr tubes. Type "A". "8" and "C" tb r  tuher h;i\ingoutsldr dlnrncrcrs 
designated i n  mill!rnstrrs, i n  sires lrom 6 mm, to 50 mm. (SBN:  
580 00358 2) 
4 3 6 8  : P a r t  2 :  1968 I n c h  si7es. 20 pp. 8s. 

Specifies rsqu8remrnts lur  carhon and \ t a w l i . ~ ~  steel comprcrrion 
couplings for tubes fbr use with tuhei dwgnnted by thc outr8dr 
diilmcter i n  sires lrom in. to 2 in. (SBN:  580 00383 ? l  

NEW CODES OF PRACTICE 
R.S. CP 1016 : C o d e  of Pract ice on t h e  use  of semiconduclo l -  

devices 

CP 1016 : P a r t  l :  1968 Gencra lcons idc l -a l ions.  32 nn. 12s. N . . 
G u # d . i # ~ o  on the d w g n ,  conrtruction, me i ~ o d  n~a in ten i lncc  d q o ~ p -  
ment "\ins iomiconductors W that opt imum puribrm;mcc and life m ty 
hc secured (SBN:  580 0065 51 

('P3007 : 1968 M i l k i n e i n s t a l l a l i o n s .  28  00. 10s. 

REVISED BRITISH STANDARDS 
B.S. 2028, 1364  : 1968 Precast conc re te  b locks .  44 pp. 15s. M 

R.S. 3232 : 1968 Safcty requ i remen ts  for med ica l  t r c a t n i c n l  

lamps.  2 8  pp. 10s. M 
Safety rcoumments for l a m ~ s  intended fur  operallon oil a declarcd 

G.E.C. (Electronics) Ltd. . . .  - 
G a M Power Plant Co. Ltd. P 

Gas Council.The . . . . .  - 

Hampson industries Ltd. . . .  P 

iiobart ~ a n u f s c t u r i n g  Co. Ltd.. The . - 
Hodgkinson Bennio Ltd. . . .  
HOma Engineering Ltd. . . .  P 

Honeywell  Controls L fd  . . .  P 

. . .  Hume Atkino b Co.. Ltd. 

Jackson Boilera Ltd. . . . .  P 

jackson Engineering (Bsckenham) Ltd. - 
John Thompnon (Shell Boilers) Ltd. . - 

Kenyon. James. b Son. L td  . . P 

Kew Coppsr B Sheet Metal Co. . .  -~ 

LEP Transport Ltd. 2 3  
Lime-Free Water and General Services 

. . . . .  ~ t d .  F ron tcove r  
. . .  Lister. R. A.. &Co.. Ltd. A.? 

Mander. paints Ltd. . . . .  - 
Manlove. Al l iotr  b Co.. Ltd. Back Cover 
Marconi lntsrnat ional Marine Co. Ltd., 

The - . . . . . . .  
Mat thew Hall  Ltd. . . . .  - 
  ell or Bromley (A i r  Conditioning) Ltd. - 

. . .  ~ o o r w o o d - v u l c a n  Ltd. A.2 

Naah Engineering Co. Ltd. . .  
National Chernrearch (U.K.) Ltd.. 
National Coal Board . . .  
NewaIIs Insulat ion B Chemical 

Co. Ltd. . . . . .  
Nife Batteries . . .  
permut i t  Co. Ltd. . . .  

. . .  Power Uti l i t ies Ltd. 

Radiation Catering Equipment Ltd. 
Riley (IC) Products Ltd. . .  
Rolls-Royce Ltd. . . .  

. .  Rvr ton B Hornrbv Ltd. 

Sanderson Steril isers Ltd. . 
Sierex. Ltd. . . .  

. . .  SK l n ~ f r ~ m e n f s  Ltd. 

cover ii 
. - 

P 

P 

- 
- 

. A.5 

. - 
A 4  
- 
P 

- 

Sulzer Bros. Ltd. - . . . . .  

Tsmfix Engineering CO. Ltd. P . .  
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WANTED - Twenty manufacturers of modern 

hospital equipment to complete the exhibition. 

7th International 
Hospital Equipment 
Medical Engineering 
and Services 
Exhibition 

JUNE 
2-6 

1969 

Olympia 
London 

Sponsored by 
The Institute of Hospital Administrators 
and 'The Hospital' 

Incorporating for the  f i r s t  t ime in GREAT BRITAIN 
The Sixth European Federation Congress o f  
The International College o f  Surgeons 

Fullest particulars can be obtained from 
The Organisers 

CONTEMPORARY EXHIBITIONS LIMITED 
14 N e w  Burlington Street London WI 
Telephone: 01 734 0855 
Cables: Conib London W I  



everyone 
wanted thi 

and now they can all have it! 
I t s  called the Manlrrves Srrtes 24 Supor G.il, , in<I  i r  costs .iboirt 3(1:0 less tlidn dnv s ~ n i ~ l d ~  
machine. Oua1itv ,incl per:orm,ince rr!,ildlti ,IS thill, ,is ever H I ~ L .  ) Well find out hy wrttln(j 
for details. 

Manlove Alliott & Co. Limited. 
?.O. Box 81. Bloumsgrove Works. Nottingham NG7 3HO.  Tel:  Nottingham 75127 (3 ltnes) 

Telegrams. Manloves Nottingham. 

London O f f i c e  
'Warwick Road. Harnpmi Wick, Kingstoti upon-Thames. Surrey Tel 0 1  $17, 330718 



SITUATIONS VACANT 

EAST BlRMlNGWM HOSPlTAL MANAGEMENT 
COMMITFEE 

I ASSISTANT ENGINEER 
A- Endcur  required .t Earl Bhinybnm Horpi- 

lal to & the H tal Enbimn in tbe m-(mmM and 
umnhdon d c 3  errim onration and main- 

I Birmingham, 9. 

HOSFITA'L ENGINEER 

rnLSTOL 
COSSHAM & FRENCHAY HOSPITAL 

MANAGEMENT COMMITFEE 
HOSPITAL WGlNEBR 

~ p i l ~ e a t i a n  fomw may be obniaed from the SsFetPry F&y 
HospiW, -1. Closing date for applications 10th Febr;ary, 1969. 

HULL (B) GROW HOSRlTAL M!ANAGIEMENT WMMITI'EE 
wmmEVJ) HALL HOSPlTAL (115 BEDS) 

On reulantd d the pleslot holder, n vacancy aill wmr fmm 
1st Apdl next for an ABistant Eneioeer. 

T k  s p p d h m t  is an er~eUa drip point for a career as 
an Eoniocor in the Hosdtal Service. 

. . 
A plicants mllst hpve completed an apprentiesbip in Mechanical 

M AdrbA E n p i d g  or have otherwise arqlured a thomyh 
pnaid as appmpdste to the dutis  and mponrMty 

2 EccE . Applicnng m w  be in pwsessiml of H.N.C. M H.N.D. 
kal or Electrienl Engineering with endorsements or an 

eguivaimt qusWcation approved b tbe Minisfm d Health Tbey 
sbwld also b v e  a sound kmwl& of tbe miident opadon of 
meehaoical A& stenm boiler plants and a wide exprimre of 
m s h m k e l  or e l d r i d  services, pMerably in tbe Hospl(al Scrvieo. 



DEPUTY GROUP ENGINEER 
RequMd for newly created post. 
The OWcer will be given every srsislanre to Pnend 

enures to further him& in the Health Sewice. .~ - - ~ ~  

SPkry Sale  f1,37041,605 plvs rrsponsibiiiy OUowanCe 
of f175. 

AppUeaots should bold ooe of tbe foUwring uslifim 
tbm, or sn aqulv- approved by tbe M l b r  oi 
".̂"L. 

THE HOSPITAL, GU&WNGMN, NEAR SKIPTON. 
YORKSHINE 

HOSPITAL ENGINEER 

Applicants mwl have a dred a thomusb pnetiePl trainin as 
appropriate to the duties 3 respoosi~~cs of ith post and AST 
bold one of tbe fdloning qusURestio~ or an APPROVED 
equivalent:- 

(i) City and Guilds Mechrdnl Eosinariog T & m  C d -  
firate (Part 11) whieb must Include &lad Hslntennnrr and 
Works Service; or 

(ii) City and G d d s  Certificate In P h t  Endmdog: or 
of Tmaport First Clpss certificate of Canlptenn 

w k h  ncluds sn O r d h r y  National Mplms or Onlinsry Oii) Mi9 
National Certificate. 

of f25. 
 he 0nic-a appointed will be requid to d e  on lb. 

atate and s bouse is available at moderate m&l. 

NORWCH. LOWESTOFT AND G R M T  YARMOU7W 
HOSPITAL MAWA-WENT COnfMlTlZE 

curt& saw s&i I~YOSO r i s ~ ~  by mual  inrrrments to ~2,431 
pa armol, plus a speisl madbility allowance of sl poornt Cl75 
pr aooun. 
l& md will h o m e  racant on 1st Jdv. 1%9. due to tbe retire- 

(i) H.N.C. or H.N.D. in Mechanical En&& wkh mdorre- 
me& ill Indvsmal Organination and M a m W  and 
Riacfplep of El&y or Uscbo-Tshaology, if thls rer not 
taken s P mbled d tbe murs: or 

(11) H.N.C. or HAD. in El&rhd End& rkb endow- 
D. l n d ~ ~  OcmniPPHoo and Mu~acaacni and lnciudlnp 
tac s.111 or 02 k , r ~  or 4 t h  md~6~mmt 8) A pl*d H-r 
v l r l  AoolkA Mechanics. m,,ided h &b% avRicsl 

WEST HERTG GROUP HOSPITAL MANAOFJMENT 
COMMllTEE 

HOSPITAL ENGINEER 
Applh-ations me invited for tb$ post at Sbmddk Wing 

ot W a t f d  General Hospital w k h  will bremne vacad on 
the retirement of tbe present Engionr on 1 February, 1969. 
%rod& Wing is uderzoins mpjoc rpdevelopncot and 
wi l l  o l t i m a y  have a total of 800 beds. Salary rank3 
£1,27a--61,5W with a spfhl rrsponsiMUry a h m e  of 
U0 p.a. 

QvaUtieaHon nquhed is Hkhm Ndonnl Ce1U6catr in 
MecFbpnid, or Elshkal,  E n s h c d w .  AppUeaHols *W 
fun parijcldsrs and m i n g  mu rrEerers sborrld be 
addressed to tbe Gmup Semetary, 9 Ridrmmsnortb Road, 
Wstford. 



l SOUTH WOR-RE HOSPITAL 
MANAOEMBNT CQMMllTEE I 

CARDIFF H-AL M A N A F E N T  CYIMMIlTEE 
ST. DAVWS HOSPITAL. CARDIFF 

HWPWAL BNGINEER 
TOOTING BM: HOGPITAL. S.W.17. 

HOSPITAL ENGINEER 
to be mpo&ble to thc Chw Eaginerr for all enginering 
msiatenmwe *ad to e 4 -  Eni~ding mdntcllpnec in Gulson 
and Whitlev Hospitals, Coventry. 

WLIND&E HWPWAL 
Coliodalc Avenue, N.W.9 

HOSPITAL ENGINEER 

Tbe suecasful candidate rill be based d Calhdale 
Hospltd 246 M) which is at resat loldw devdapmcnt. 
A nm oil-Bred -ral boiler %oust is  non being c m -  
mbloosd. R-nsiMUty heludff a new pyehoptbk umlt 
and a m e r e d  h b  m a r c h  u d t ~  

Salary scale fl,2727QS1,500 phs £90 London Wd-ng 
Allowance dm LW R.A. 



CHARING CROSS GROUP OF HOSPITALS 
DEPUTY GROUP BNGINEER 

This is a new post in a Gmup of T d n g  Hospitals with tbe 
impending de*dopneo( d a m 950 bed b o s W .  

The n u d d  n ~ d i o o f  will h muLrd to de& for the 

and drarirns. 

Q u m  VICIDRIA HOBPITAL, EAST GRINSTEAD, SUSEX 
HOSPITAL ENGINEER 

(a) H.N.C. or H.N.D. in Mecebanicnl Engimering, with endorse- 
ment in Eledro-Techaolw; 

(b) H.N,,C. in El&d sl&eer@ with endorsement in Heal 
Ennmcs: 

MISCELLANEOUS 


