
THE JOURNAL OF 
THE INSTITUTE OF 
HOSPITAL 
ENGINEERING 

VOL XXll No 9 
SEPTEMBER 1968 

FOUR SHILLINGS 

. 

THACKRAY 
Porous Load 
AUTOCLAVE 
with 

AUTOCLAM SLIDING DOOR 



... the express 
service 

from the 

MODEL 300 I 
2 MINUTE SERVICE Yes, you can have high-quality steam in just 2 
minutes by installing the Babcock Vaporax-silent, completely auto- 
matic packaged boiler, needing minimum attention, giving guaranteed 
minimum efficiency of 75'". The Babcock Vaporax is available, oil or 
gas fired, from 700 lb.'hr. to 2240 lb. hr.-every model a paragon of 
compactness-Model 300, passesthrough adoorway 27 inches wide. 
Without question, this is the all purpose packaged boiler. 

For further information about the Vaporax Service please send for 
your copy o f  Publication VX2003 

BABCOCK & WlLCOX (Packaged Boilers) LTD . Head Office & Works: Renfrew. Scotland . Tel: 041-REN 4141 
A Member olrhe Babcoch & Wilcor ~ r o o p  London Office: 165 Great Dover Street . S.E.1. Tel: 01 -407 5500 



The Sierex INSTRUMENT JET WASHER 

Washes 

up to l00 
instruments 

in 

approximately 

3 minutes 
A Slerex je t  W o r h e r  in the  new C.S.S. 

Depor tmenr  ai S t .  Thomar ' r  Horp i to l .  London 
(Photograph h y  kind p e r r n i w o n )  

Such  Iterns as alumtnlum capped 
tuber used for dmriburing 

pre-srer le  Instruments can also be 
washed in the Sierex Instrument 

Jet W a s h e r  Clore-up of the 
Sierex lnrrrurnenr l e t  W a s h e r  wlrh 

runnel covers removed ro show 
barker mid-way between washing 

and rinsing sections. 

Rejection rate is less than I% 
High pressure washing o f  surgical instruments is achieved ~n the 

fastest possible r ime by the new Sierex Instrument Jet Washer w h ~ c h  

washes and rinses a basket of instruments in approximately three 

minutes. 

The Sierex Instrument Jet Washer consists o f  a jet tunnel w ~ r h  
transport rollers upon which w i re  baskets of instruments are placed 

for automatic traverse through the jet assembly. Liquid detergent is 

meter-fed in to  the washing stage and. i f  necessary due t o  the high 

mineral content of the water supply, a wet t ing agent can be metered 

in to  the rinsing section. A hot  and cold mlxing valve ensures the 

correct water temperature and a safety low-level cut-out control 

is incorporated in the water supply. In add i t~on t o  washing forceps, 

scissors, retractors, etc.. t w o  spec~alists jets can be supphed for 

washing suction hose pipes, canulae, etc. 

S I E R E X  L I M I T E D  
15/18 Clipstone Street. London, W.I. 01-580 2464 
Branches i n  Birmingham. Bristol ,  Edinburgh, Glasgow, Leeds, 
Liverpool  and Manchester  
Agents i n  Belfast, Dubl in.  Leicester. Newcast le  and N e w p o r t  



h i g h  joint 

compression 

Unaffected by vibration and 
temperature stresses. Joints may 

be broken and remade repeatedly without 
spares. Suitable for underground. Request 
Cataloguer of there fittings. 

c a r r o g u e  i d a  c.60. CONDENSATE . OIL . AIR . ETC. 
Range I n .  ro 5 ,". 

BROWNALL FITlINGP D 0  NOT DEI INCIF I  

I FOR U S E  WITH WATER . STEAM 

I DONALD BROWN (Brownall) LTD. 
BROWNALL WORKS . LOWER MOSS LANE . CHESTER ROAD 

MANCHESTER 15 . TEL : DEAnsgate 475415 GRAMS: *DONABROW' MANCHESTER 15 

- provide all the advantages of advanced 
functional design . . . more compact. 
SQUARE DEAL! Write for full details. 

FG320 Counter Set (gas heated) Higher output. 
Lower price. 320 pints positively boiling 
water per hour. Approved by Gas Council. 
Also electrically heated models. 

JACKSON BOILERS LTD. 
FULLERTON PARK, ELLAND ROAD, LEEDS 11. 
Tel : 7667317 
Area Sales Offices: 
42 Lamb's Conduit Street, London WC1. Tel: 01 2 4 2  9215 
25 Grange Road, Birmingham 14. Tel:  021-444 4722 
21 9 West George Street. Glasgow C2. Tel : 041 -221 3660 
75 Ballytore Road. Rathfarnham, Dublin. Te l :  900558 

Member of the Catering Equipment Manufacturers' Association 



still moreimportant advantages. New, improved arrangementof l Little Hulton, Worsley. Manchester. Tel. Walkden 441 1 
guillotine-type charging door and grate-cleaning door gives 

wtder aperture, faster, easier disposal even of bulky objects. 

Incorporating separate troughed crematory hearth. packaged 

burners of nozzle-mixing pattern, flame failure control, 

electric ignition and rimer controls. the M.4. sets new standards 

in the speedy, complete. hygienic disposal of infected and 

pathological waste without smoke, odours or combustible 

resldue. Either town gas. bottled gas or oil can be used as 

auxiliary fuel. The M.4. is specially designed for the simplest, 

speediest. most inexpensive fitting of replacement parts when 

necessary. 

Write today for full details or ask for a representative to call. 



No emergency in Ward 10 
Nor i n  any other p a r t  of the hosp~tal  should tire 
m a i n  e l e c t r c i t y  supply give o u t .  The stand-by 
generators see to t h a t .  B ~ l t  dependabi ty  is  
everythin<l It m u s l  he t o t i l l  That 1s why the 
d r ~ v ~ i g  power is  so o f t e l l  R o l s R o y c e  dese ls  ~. 

the  closest you can get to ~ i f a l h ~ l ~ t y .  

When you l iave c:Iroseri R o i l s  Royce pow- 
ered d~ese l  se t s  \yor~ 11ilve nrore t l i n r ~  bpeace of 
m n d  L o w e ~  o l ~ c l - a t ~ ~ i ~  costs for example. lower 
n i a l n t e ~ i a l i c e  i i ~ i t i  v ~ h r n t ~ o n - f r e e  r r i ~ i n r i g  prove 
\/ear after i/e;rl t l l a t  t i re  l ~ r s t  t l ~ o ~ c e  is the 

DlEStL AND PETROL tNClNES.AER0 EhClhES. MOIOR C A R S  
IhOUSTRlAL GASTURBlhES.ROCKET MOTORS kUCLEARPROPULSlOh 

LEVELTEX 
SCREEDING C O M P O U N D  
is a means of levelling uneven surfacer, i.e., concrete. 
granolirhic, floorboards, tiles, flaxstoner. brick- 
pav ng. etc. to rece.ve floor-fin rher &h ar lmoleum. 
carpets, woodblock. parqbet, cork- thg,  etc.  wlth 
a m m m u m  of th~cknerr. and ran be lad from A '  to 
L" thickness and can be trowelled to a ..feiiher- 
edge." Setting time is approximately 5-7 hours and 
hardening time 12-14 hours according to atmospheric 
conditions. 

Used by mow, Harpitolr throughout the country. 

Write for Dorticuiarr to: . , 

TILE FLOORS 
(INDUSTRIAL) LTD. 

YEOMAN STREET. 
LONDON, S.E.8. 

Telephone: Bermondre~ 3237 

Models available in five capacities t o  suit  al l  
requirements. Each delivered as a fu l ly  packaged 
pre-wired unit .  
Patents Applied For. 

Send for comprehensive illustrated literature:- 

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



Nobody's taking 
any chances 

When a BOC pipelinesystem isspecified you 
are retaining a team which sees the job is done 
in all itsstages--from drawing board, through 
installation, to testing, commissioning and 
maintenance. Always working to the highest 
professional standards, the BOC service carries 
with it the authority conferred by some thirty 
years' experience. 
Here are some more facts. There are already 
over 50,000 BOC outlet points in some 
550 UK hospitals (and more than 700 hospitals 
aresimilarly covered abroad). Outlet pointscan 
now be fitted flush to the wall but connectors 
for them will also fit box-typeoutlets where they 
exist. Equipment is easily transportable from 
ward to ward, or even to different hospitals 
without need for a change in connectors. 

BOC service engineers are always available 
at short notice and gas supplies can be obtained 
from 20 depots throughoutthe country. 
Get full details of these installations from your 
nearest BOC Medical Branch. 

Connectors for flush outlets can be fitted into 
existing box-type outlets. The connector for each 
service is so designed that it is impossible to connect 
it into any service other than the correct one. 

THE BRITISH OXYGEN COMPANY LIMITED, 
Medical Department, Hammersmith House, London, W.6. 
Tel : 01 -748 2020 
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I REMOTE PRESSURE PI I CONTROL Spirax WE. prer- 
sure redueino valve. As 'DP'. but Z 'EMPERATURE I with remot; control shut-down REMOTE T 
solenoid. CONTROL Sarco '31DE. temperature 

control. As '310'. but wi th remote control 
shut-down solenoid. 

pressure control 
temperature control 

remote control 

PRESSURE CONTROL 
Spirax 'DP' pressure reducing valve. 
Accurate, reliable, rapid response. 
dead shut-off. 

- - - - - - - - - - - - - - - - 
S~irax-Sarco control 

TEMPERATURE CONTROL 
Sarco '310' temperature control. 
Direct-acting. "choose a tempera- 
ture'' adjustment, modulating. dead 

PRESSURE A N 0  
TEMPERATURE CONTROL 
Spirax'DPT'. 'UP' and '310' i n  one. 
Controls both temperature and 
pressure. 

... any combination to fit the duty 

Grams: Spirax Telex 43123 Cheltenham. London: 41 Curzon Street W1. Phone: 01-499 1671 

You need accurate, trouble-free pressure and tempera- 
ture control? Like as not you already use the Spirax-Sarco 
'DP' and '31 D'. 
Now the range is even more versatile. 
The new'DPE'and '31DE' have a remote control solenoid. 
You can switch steam on or off whenever you want- 
or you can let  a time switch. overriding thermostat or 
process control,do it for you. 
The n e w  'OPT' gives you temperature and pressure con- 
trol. You control the f inal temperature and the rate of 
heating! 
Standardise on the 'DP' and '310' series. Many com- 
ponents are common to  a l l  types-that makes spares 
stocking really simple. 
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Whichever way you look at it 
Radiation quality shows in the 

I h s r d  on ;I comprehrnsiue collrction of 
~ntcrchan~eablc  rnodulm unit appliances, 
a11 ohrainable singly r- XIodcrn, e;sy-clean, 
easily rnnintained hygienic design, utilising 
st:linlcss stcrl on  :m rxtmsii-r ac.ilc I] Sew 
.dr;lncrd sr.md;trds of prrform;mce 
;itr;sin;iblc ;tt will without spcci;d skills or 
rcchniques I-' \Vidcly adaptable to rhc v,~ried 
reqoirements of rcstaumnts, scilools and 
canteens ' 1'org;is or electricit) or a 

~.omhin;ttmn of both-in the one ;appli;incc 

gas owns ,  boilrrs, rte;lrncrs, hotcuphoards 
and fryers us st;md;ud s;tfet> ciluipmcnt 
n Designed for e;my coni-crsion 
to Natur:ll (;;m 

l l . ~ \ l ~ 1 ~ l ' l C ~ ~  . \I .I ' l 'Y rcHvcts the 
substsntid icsourccs uf the company in 
manufacturing f;tcilities, cnperiorced staff 
and inl-estn?ent in rcscarch. R:~i.ition 
catering equipment is d c s ~ ~ n r d  fix ;l long, 
husy life, high prrfornrencc. and r ; ~  of 
clr;ining and maintenancr. I r i s  hacked by a 

r a s y  to tnst;dl, opcratc. clem iind rn;mmui. or in rhc suite ' I I'lame failure devicr tirted to teclinical advisory service sccond to none. 
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Electrical Services in Hospitals 
PART l 

Introduction 

T R E N D S  in design and treatment t e c h n i q ~ ~ e s  of a 
modern hospital have increased the depcndrnce 
which must be placed o n  an  uninterrupted supply 

o i  electricity at all times and have also increased the 
consumption and maximum demand values which 
must be catered for in a well designed installation. The 
principal factors bringing about  these increases are:- 

( U )  Modern architectural trends to  compact blocks 
which inevitably will include many internal rooms 
devoid of natural lighting and ventilation. 

( h )  The use of multi-storey blocks which will include 
one o r  more banks of lifts for vertical transport.  
With increasing heights the speed and. therefore. 
horse-power of lifts will increase. 

( c )  The necessity for pumping all water supplies 111 
multi-storey blocks. 

( d )  Increased s i x  of circulating pumps necessary to  
meet increased heads in hot water and heating 
circuits. 

( C )  Developments and increasing use in solid fuel hand- 
ing and oil firing for central steam boilers. 

(I) The increase in use of refrigerators for domestic 
uscs (food preservation and preparation), a i r  
conditioning and medical purposes (blood storage. 
serum storage and operating techniques). 

(X )  The use of modern electro-medical equipment of 
all types. 

(11) Increasing treatment of patients by means ol'physio 
and occupational therapy. 

Initial Investigation 
The planning of electrical installations must commence 
at a very early stage in the design of  any project, in order 

By J .  H. LEVERTON. B.Sc.(Eng). C.Eng., F.I.E.E.. 

Assistant Regional Engineer, N.E. Metropolitan R.H.B. 

to  determine within reasonable limits the space which 
will be required (01- the accommodation of switchgear. 
distribution gear, rising bus bars. ctc. 

T h e  earlier in the planning stage that  these requirements 
are made known to  the Architect. the easier it will be to  
provide adequate accommodation to  facilitate subsequent 
maintenance operations. 

T h e  needs of the Electrical Installation lnust be 
integrated with those of  other services a t  this stage. to  
make the maximum use of all ducts, crawlways, etc. 

A draft Technical Memorandum is, a t  the present 
time, circulating in the Boards which enables a rapid 
assessment of total plant space required to  be made a t  
both the initial and sketch plan stages. It also sets out  the 
areas required for individual plant rooms. 

Mains Supply 
T h e  main supply will altnost certainly be obtained 

from the network of the Local Electricity Authority and 
it can be assumed that the maximum demand figure for 
a General Hospital will be of the order of 2 kVA per 
patient, excluding any abnormal  loads. such a s  large 
scale ventilation o r  space heating and laundries, but 
planning should allow for an  increase to  3 kVA in the 
future. 

There are three  neth hods by which a supply can be 
aiTorded, vi7.:- 

( I )  At Low Tension from the Authority's network. 
(2)  At Low Tension but with a transformer station on 

site which will be the property of the Authority 
and which may be for the sole use of the hospital. 
o r  may feed other premises in the 1oc;dity. 

(3)  At  High Tension ( l  l kV). 
The method of supply will be related to  the maximum 
demand :- 

A paper read at the I.H.E. Group Engineers' Course. Keele University 1968. 



lo )  Low Tension sn~ppl~~/io:i i  h'r111~oi.1~ 
This wil l  be limited to  a maximum of about 100 k V A  
and is, therefore, only likely to be used in the case o f  
very small premises. A limited standby is usually ob- 
tained by triangulating transformers on the L.T. 
retwork, so that in the event o f  the failure o f  one 
transfnrmer limited supplies wil l  be availabls at all 
points from the other two. 

( h )  L O N  Tetisititif?tiiii Trunrfr,rtiiri~ (1 ; ;  Sire 
Supplies 01' this type wi l l  be afforded for in a ~ l r n ~ ~ r n  . '  
demands between the limits of about l00and 750kVA. 
The H.T. switchgear and transformers wil l  be the 
property o f  the supply authority who wi l l  generally 
pay a rental for the site, which must be securely 
fenced. Weyleavcs wil l  be required for the entry o f  
cables into the site and also access for men and 
~naterials for the purpose o f  maintenance. A 1000 
k V A  sub-station wi l l  req~i i re approx. 600. sq. ft. of 
space 7' 9" high. 

( c )  Hi~qh Temioil SuppIj. 
An I I k V  supply wil l  probably be offered  hen the 
~naximum demand exceeds 750 kVA.  I n  this case the 
provision and maintenance of H.T. and L.T. switcli- 
gear and transformers wil l  be the responsibility o f  
the Hospital Authority. Most Electricity Boards 
wil l  prox'ide the H . T .  switchgear, but wil l  call for 
a contribution to cover part, or all, of the cost. 
The design should include for at least two transformers 
but the cost o f  holding a spare to covcr breakdowns 
is not w:lrrantcd, as Electricity Boards wil l  be found 
~i lost  cwnperative in the event o f  a transformer 
thilure and wil l  usually lend or rent a temporary 
replacement and give assistance with temporary 
connections. etc. For this purpose i t  is usual t o  
provide transformers to the same specification. 
capacity and dimension as those used generally by the 
Electricity Board. 

The transformers should be sited as near the load 
centre as circumstances wil l  allow. 

Outdoor transformers need fencing and tend to he 
unsightly but. on the other hand, the cost o f a  building to  
house indoor gear can well be high. The housing in basr- 
ments o f  buildings may entail the cost of permanent 
CO1 fire extinzuishing systems. The use o f  air cooled 
transformers obviates the need for this provision, but 
as they cost approximately twice that of an oil-filled unit, 
are heavier and more bulky. they are probably not an 
econonlic proposition. 

The fault level at the point o f  the incoming supply 
must be obtained from the Electricity Board in order to  
determine the short circuit capacity o f  the switchgear. 

I n  calculating the short circuit capacity o f  M.V. 
switchgear, i t  should be noted that most manufacturers 
are now producing switchgear with a short circuit capacity 
o f  31 b1.V.A. which enables 2 r  I M.V.A.  transformers 
to be paralleled on a system where the fault level is 
125 M.V.A. nn the E.H.V. side. This has been derived 

from tlie experience o f  Electricity Boards who have 
found that this is adequate capacity for most distribution 
requirements. 

Typical short circuit capacities are listed in tlie table 
below. 

125 M.V.A.  Two 1 3 0  17 2 4  13 9 

17 1 
Fire Precautions 

I t  is preferable to locate the transfnrmers outside the 
E.H.V. switch rooms ( i .e .  in fresh air). I f  this is not 
possible, they should be housed in isolated cells to avoid 
the use o f  CO, equipment. M.V.  switchgear associated 
with a sub-station. should bz in a separate room lion1 the 
E.H.V. switchgear, to avoid tlie use of CO, equipment. 
A i r  circuit breakers (A.C.B.'s) should be used where 
practicable in preference to Oi l  Circuit Breakers (O.C.B.'s) 
and in Distribution Centres the use of oi l  filled equip- 
ment should not bc considered. 

Precautions against Electric Shock 
I t  is not necessary to provide rubber mats for switch- 

boards, since all switchboards including starter panels 
and distribution fuseboards are o f  the enclosed metal 
clad type. Hence, a rubber lnat would offer no protection 
and could mislead a person into having a false sense o f  
security. 

I t  is required, however. t o  provide a 3' 0" wide clear 
passage way in front o i  all switchboards as described 
above and in the case o f  free standing switchboards. 
where access for ~naintenance is required behind the 
board, the 3' 0" clear passage way is to  be provided back 
and front. 

Portable transformers, provided by the Hospital 
hlanagement Committee, may be used in sub-stationsand 
distribution centres, etc. for use with low voltage hand- 
lamps and as I :I transformers for portable tools. 

Electric shocknotices(S.0. Form731)must bedisplayed 
alongside "Electricity (Factories Act) Special Regulations 
1908 and 1914" (S.O. Form 954) i n  all switch rooms and 
plant rooms. 

Protection of 11 kV switchgear and transformers 
I I k V  Switchgear may comprise oi l  filled fuse switches 

or  O.C.B.'s. I f  O.C.B.'s are used, i t  is important that 
they are not fitted with under voltage release, and i t  is 
Hospital Board policy to use over-current and earth fault 
(O:C and €;F) protection as describrd in C!hh, p.16 o f  

I ' i l  



T.M. No.  7. The use of inverse detinite minimum time 
(I .D.M.T.)  relays and D.C. shunt trip coils should not 
generally be necessary for hospital installations. 

However. the protection of the incoming I I kV switcli- 
gear is the prerogative of the Electricity Board who may 
call for this type of protection. I t  is important in negoti;i- 
tions to obtain the facility for the hospital stalf t o  be able 
to trip the incoming O.C.B.'s (usually by rcinote push 
button) in the c x n t  of emergency. 

Entry into E.H.V. snitchrooms 
In the event of E.H.V. switching operations bcing 

necessary, they arc to  be carried out  by an  Authorised 
Person. hence it niust be impossible for any other person 
to gain access to  an E.H.V. switchroom unless admitted 
by an  authorised person and issued with ;I permit to work 
certificate. Where there are Sub-Stations ofl hospital 
premises containing Electricity Board E q i ~ i p ~ n e n t  it may 
be necessary on occasions for certain Hospital Staff to  
lhavc access to  the E.H.V. switch rooms. In such cases 
it is important to negotiate this requirement in the initial 
discussions with the Electricity Board. 

Practically n o  hospitals carry an  electriciar~ q~lalified 
to act a s  an  Authorised Person and wc are illrtunate in 
our arca that ,  s o  far, the Electricity Board has. in all 
cases. agreed to  make such a person available a t  all timcs. 
It is necessary to  provide all mimic diagrams. Le;, baards 
etc. that may be required. In some areas Boards are not so 
co-operative. The Shefield Rcgional Hospital Board has 
recently issued a publication describing how they cover 
the availability of an  Authorised Person from Regional 
Hospital Board StaH' 

Alternative Supplies 
The modern underground H.T. network in urban 

areas is reasonably reliable. but il will be found that  
areas supplied by long lengths of overhead line may be 
subject to  lightning disturbance and a re  more liable t o  
f2iilure. A fault o n  an H.T. network can lead to  very 
large areas being deprived o i  supplies and this must be 
borne in mind when arranging for alternative services. 

Any proposals should be examined very c;irefully to  
ensure that the origin of supply is as nearly independent 
of that of the normal supply as possible. 

In the case o f a  supply a t  L.T. from the L . T  network. 
reliance must be placed on the interconnection between 
transformers a t  other points on the network. 

For supplies from transfor~ners  on site. it is usual to  
loop in from an  H.T. ring to  a point a s  near to the trans- 
former as possible and avoid long lengths of single cable. 
Additional safeguard is afforded by L.T. interconnection 
to other transformers in the district. T h e  provision of an  
alternative H.T. supply is desirable. but it should be 
remembered that it will not be possible t o  run such 
supplies in parallel and switching control will be 
retained by the Electricity Authority. T h e  total cost of 
such an  alternative supply must, as a rule, be borne by 
the consumer, since the Flectricity Authority cannot  

anticipate any additional revcnue from such an arrange- 
ment. 

Main switchgear 
Main switchgear mast h,- housed in a room spxinl ly 

set aside for this purpnse and to  other services. particularly 
water. gas o r  drainage should enter o r  pass through this 
room and it should, of course, be sited s o  a s  to  give the 
easiest possible access for incoming cables and also to  
both vertical and lateral internal distribution cible  routes. 

The incoming mains from the Electricity Authority 
must terminate in a main isolator which for capacities of 
about  750A and over should be a circuit breaker fitted 
with overcurrent releases. but for smaller capacities may 
take the f o r ~ n  of a switch fuse fitted with H.R.C.  fuses. 

T h e  board itself Inay be either oi the cubicle pattern. 
o r  [made u p  of individual items mounted on an angle 
iron kamework.  The latter, although cheaper. will certain- 
ly occupy more space than the cubiclc typeand  is relatively 
unsightly. All boards must be capablc of extension in the 
future and provision should be made for the accon1:no- 
dation of a s  such a s  possible of the supply Authority's 
cquipnient. i.e. cut outs, current transformers, meter 
panels etc. Those parts of the board which are connected 
directly to  the incoming mains. prior to  the lneters must 
be capable of hcing sealed. 

Metering in the form of an  amnietcr in each phase 
and a voltmeter with s e l x t o r  switch should be provided. 
Earth leakage protection may be required whe!i reliable 
earthing facilities are not availabe. but in inost cases the 
supply Authnrity will provide a satisfactory earth connec- 
tion. All other main services must be connected to  this 
earth connection at their point of entry to  the building. 

T h e  board should be fitted with bus bars of adequate 
capacity to  which all outgoing feeders should b: connect- 
ed by means ol' suitablc switch fuses with H.R.C.  fuses 
of the correct rating. Links in all outgoing circuits to  
enable portable ammeters to  be connected will b: found 
a great asset when balancing loads. particulgrly in a large 
installation. 

Every item on the Board must be clearly labelled and 
the labels should bear the following information. 

( I )  The capacity of the unit. 
( 2 )  Thc destination of the connected cable. 
(3 )  T h c  phase o r  phases to  which it is connected. 
(4) Thearea  or particular item ofequipn imt  i t  controls. 
(5) Danger notices where called for  by regulation. 

A large scale schematic diagram of the board should 
be ~ n o u n t e d  behind glass o r  perspex o n  the wall of the 
room and i t  is convenient to  have a seccmd copy printed 
on linen which can be used by the staff working on the 
board 

Adequate lighting must h: provided at both back 
and front of the board together with sockets for  inspection 
lights and small tools. The wil-ing k ~ r  all services within 
the room should, i T  possible, be s:) ct~nnected that it is 



available for use even when the board is isolated for 
maintenance or alterations and additions. 

A rack o f  clips should be provided to house spare 
H.R.C. fuse cartridges together with any spanners or 
l ink handles. The clips should be labelled with the appro- 
priate cartridge capacity and arranged so that it can be 
seen at a glance when replenishment is required. Provi- 
sion should also be made for a telephone extension 
connected to the internal system. and the telephone 
number o f  the day and night emergency call for the 
supply Authority clearly displayed. 

Main Distribution 

Main distribution wil l  generally take place at Low 
Tension unless the site is extremely spread and there arc 
widely spaced areas of heavy loading. The decision on 
each site wil l  be made purely i n  consideration o f  econo- 
mics. I t  is comparatively cheap to arrange for L.T. 
interconnection o f  two adjacent transformers to provide 
stand-by in the case o f  failure but, where transformers 
are dispersed, some form of L .T .  interconnecting cables 
may be required and the dual L.T. and H.T. cabling may 
affect any savings that Inay be made by the adoption of 
H.T. distribution. 

Horizontal distribution should, i n  general, take the 
form o f  a ring main and vertical distribution the form of 
vertical bus bar trunking. 

I n  designing a ring main system use should he made of 
paper insulated, P.V.C. insulated, or  aluminium cored 
lead sheathed cable. M.I.C.C. cable may be used but 
the largest size of 4-core cable has a carrying capacity 
o f  85 amps although single core cable up to 400 amps 
capacity can be obtained. Thesize of the ring wil l  generally 
be determined from voltage drop considerations rather 
than load carrying capacity and, providing that certain 
loads such as X-Ray equipment, lifts etc. are fed direct 
from the main distribution point, the voltage drop in 
emergency when part or  the ring may be out o f  action 
can be allowed to rise above the normally accepted values. 

Each end o f  the ring should terminate in a separate 
switch fuse with H.R.C. fuses of the correct rating and 
the ring looped into the various feeder points which 
should be either outdoor feeder pillars or  internal panels. 
The pillars should be provided with links, not fuses, for 
the connection of the ring as i t  is not possible to grade 
fuses to provide discrimination and, in the event o f  a 
fault occurring. i t  is possible that any fuse in the ring 
[nay blow and valuable time wil l  be lost in tracing 
blown fuses, particularly as fuses for different phases may 
blow at different units. 

The feeder cables to the distribution centres in the 
blocks should be connected to fused units i n  the pillars or 
panels and adequate spare units must be provided for 
future extensions. Each pillar or panel must be provided 
with clips holding spare H.R.C. cartridges and any tools 
necessary for removing or replacing links or  fuses. 
Provision should be made for the temporary connection 
nf ammeters. Each unit must be clearly labelled and a 

diagram showing the destination o f  each cable and the 
rating o f  each H.R.C. fuse should be permanently 
fixed inside the cover. 

I n  the 14th Edition o f  the I.E.E. regulations (A.10) 
allows for increasing the rating o f  cables which are 
protected with fuses given "close" protection. This i s  
defined as fuses having factor not exceeding 1.5 and 
will include all class P and class QI  fuses to B.S.88. 
However. as the sire of cable is usually determined by 
voltage drop, rather than carrying capacity, i f  fuses o f  
the correct size for the load are installed the question 
o f  "close" or "course" protection wil l  not arise. I t  is 
essential to ensure that replacement fuses are o f  the same 
rating as those originally installed. 

The routes ofcables wil l  hedesigned in conjunction with 
those o f  other services. Where large subways are provided 
i t  is usually possible to arrange for one wall or even the 
roof to be kept clear o f  al l  piped services and used for 
cable services o f  all types. 

Where small ducts with removable covers arc provided 
for services. cables may be laid direct in the ground 
outside the duct. even if these run parallel, as it minimises 
the danger o f  cables being damaged when subsequent 
maintenance operations are carried out on mechanical 
services. 

A l l  branch cables should be not less than 18 feet below 
ground level and covered with purpose made warnin8 
tiles. Where passing under roads or paths, the depth 
should be increased in accordance with the traffic on the 
road and should be enclosed in salt glazed pipes i n  order 
to facilitate withdrawal at a later date. i f  necessary. 
The provision o f  spare ways for cables, for other services, 
and for future extensions, should be arranged. Concrete 
cable n~arkers should he installed on all routes on which 
should be indelibly inscribed the distance o f  the cable 
from the marker. Except in the case of excessively long 
runs, markers need only be provided at the beginning. 
end, and at points o f  change in direction o f  the route. 
Adequate marking and accurate plotting or  the exact 
positions o f  all site cables on a block plan wil l  help to 
avoid accidental damage to cables as the result o f  future 
building operations. The block plan should also indicate 
the position and number o f  spare ducts under roadways 
etc. in order to  facilitate their location at a future date. 

Where hangers are provided in ducts etc., spare ways 
should also be provided fnr future extension and also 
for cable for other services. 

Access to vertical ducts should be available for the 
full height. floor to ceiling and should be available from 
areas where maintenance operations can be carried out 
with the minimum interference to the occupiers o f  the 
building. 

If possible, the ducts should be large enough to house 
the main distributing gear for each floor. mounted on the 
wall beside the bus bar trunking and deep enough for 
maintenance operations to be carried out by personnel 
working within the space and not congesting the area 
outside. 
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'The distribution o f  other electrical scrviccs. i.e. radio, 
staff location. telephonc. fire alarms etc. should be 
housed in the same ducts especially wheredivided trunk- 
ing is used for horizontal distribution, as this wi l l  
facilitate the entry o f  these services into the appropriate 
section of the trunking. 

Adequate lighting should be provided on each floor and 
a socket outlet, both fed from an independent source. 
Fire stops must be installed at every floor to comply with 
the fire regulations. 

I t  lnust be remembered that the Regulation D.29 of 
the I.E.E. Regulations states that the resistance o f  the 
Earth Conductor (including cable armouring, trunking. 
conduit etc.) shall not be more than twice that of the 
largest current carrying conductor. This means that 
certain types o f  cable lnay not be used unless a separate 
Earth Conductor is provided. 

Sub-Distribution 
The location of sub-distribution boards should be 

related to both accessibility and load centres. Flush type 
hoards should be provided and, i f  possible. sited so that 
work can be carried out on them without blocking 
circulation areas. They should never be sited in store 
rooms or other rooms which are liable to be cluttered 
up or locked, so that access to the gear is not readily 
available at all times. Each board should be fed by a 
separate feeder from the ~ n a i n  distribution centre and 
ready means o f  isolating each board separately should be 
provided. The horizontal runs should be o f  P.V.C. 
insulated cables run i n  trunking housed in false ceilings 
where available. or otherwise concealed within the build- 
ing structure. 

Distribution boards may be supplied either as composite 
units comprising ways o f  different ratings for various 
ser\ices all in one enclosure, or separate boards may be 
provided for each rating. I n  either case adequate spare 
ways must be provided and access must be readily avail- 
able for future wiring from these spare ways into the 
trunking or other horizontal distribution system. 

I n  order to provide a balanced loading over the three 
phases i t  wil l  be necessary to divide large single storey 
buildings into clearly defined areas, each o f  which wil l  
be connected to one phase, but with vertical buildings o f  
limited floor area it is more convenient to connect each 
floor to one phase. I n  order to facilitate balancing, i t  is 
advisable to arrange that the connection o f  any one board 
to any phase is possible, but as such changes occur only 
rarely. it is quite unjustifiable to provide elaborate or 
expensive means o f  carrying this out. Some modern 
equipment, such as waste disposal units and dishwashers 
now being provided require a 3 phase supply. Generally, 
such equipment wi l l  be confined to the utility areas and a 
study o f  the plans wi l l  indicate the most likely sites and 
provision can be made accordingly. 

A l l  fuses should be o f  the H.R.C. cartridge pattern of 
appropriate rating and provision should be made for the 
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housing of sparc cartridges in the enclosure. The circuit 
list in each board should indicate the correct rating of 
cartridge for each way and should be arranged so that 
where spare ways are used, the list can be amended in a 
neat and legible manner. 

The use of Miniature Circuit Breakers is increasing and 
these have certain advantages over fuses. but are more 
expensive. When used i n  distribution boards they 
eliminate the necessity and cost o f  holding stocks of 
spare cartridges and with their free handle device enable 
circuits to be restored without the need to isolate the 
whole board. 

M.C.B.'s may very conveniently be used in the case of 
large areas. such as laundries, etc., where the majority o f  
the lighting wi l l  be controlled from one central point. 
They may be used as the sub-switches for the circuits 
and wil l  effect considerable saving in such circuit wiring. 
Where fluorescent lighting is used. these should be rated 
at 15.4 and each lighting unit be equipped with a fused 
connector block. thus allowing a large number of tittings 
to be controlled by one breaker on one circuit. When 
M.C.L.'s are used, i t  should be checked that the rating 
chosen wil l  have characteristics such that certain dis- 
crimination wi l l  take place between them and H.R.C. fuses 
in the sub-main distributor gear and that the possible 
fault currents are within their rated rupturing capacity. 

Although sub-distribution using V.R.I. or P.V.C. 
insulated cable run in heavy gauge screwed metallic 
tubing has been traditional for many years. increased use 
is being made o f  plastic conduit. 

This however wil l  be limited, since i t  provides no 
screening and cannot therefore be used in areas where 
E.C.G.. E.E.G. and E.M.G. equipment may be used 
used which is virtually i n  all clinical areas, and i t  will. 
of course. be necessary to provide a separate insulated 
earth wire for all circuits. 

Reference has already been made to the requirement o f  
Regulation D29 whereby the resistance of the Earth 
Conductor shall not be more than twice that o f  the largest 
current carrying conductor. This applies to conduit and 
trunking and it may be necessary to provide separate 
insulated earth wires to meet the requirements. I n  any 
case regulation D 5  calls for an insulated tail between n 
terminal in the box and the earth terminal of all 3 pin 
socket outlets even where a conduit system is used for 
earth connection. 

Thc arrangement o f  circuits should be considered in 
relation to the use o f  various areas, so that isolation may 
take place without interference to adjacent areas. I n  
operating theatre suites. in particular, each theatre and 
its ancillaries should be capable of being completely 
isolated for maintenance purposes, while all others are 
in use. The use of colour code is helpful here, a l l  fuses, 
isolators. etc.. being marked in an appropriate colour to 
identify the particular theatre they control. Colours should 
be chosen so as not to be confused with phase identifica- 
tion colours. 

(To he nszrina~d) 
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The Importance of Automatic Fire 
Detection Systems in Hospitals 

By SIR FREDERICK DELVE, C.B.E.. M.I. Fire E. 
Director. Sound Diffusion. Ltd. 

T HE tragedy o f  the tire at thc Shclton Hospital ncal- 
Shrewsbury in February last in which twenty-four 
women mental patients lost their li\es. followed later 

in the samc month by a firc at thc Royal Dcvon Excter 
Hospital. Exeter. where fortunately there was no loss of 
life. fcxuses attention on the urgent need for automatic 
detection o f  tire in Hospitals (Mental and others) and 
especially those in which there is a high life risk: also to 
the importance o f  Fire Brigades receiving the carlicst pos- 
sible call to a firc howcver small the outbreak may be. 

The Minister of Health, answering questions put to 
him in Farliamcnt, announced that the fire prccautions 
and conditions i n  certain hospitals were to be reviewed. In  
March Ihe announced that a public inquiry would be held 
into the Shclton Hospital fire. This inquiry lasted 12 days 
and was concluded on the 16th July. 

Readers of this Journal. who saw the newspaper reports 
on the Coroner's Inquest and the later Inquiry, cannot 
fail to have noticed two very important factors, (i) the de- 
lay in calling the Firc Brigadc, and (ii) the fact that no one 
was available to deal with the fire in its early stages. N o  
doubt these two points \+ill be dcalt with in the Inquiry 
Rcport and appropriate  recommendations made to 
ensure that neither occurs again i n  the futwe. I t  would 
appear from the newspaper reports that, had the Firc 
Brigade been called immediately the fil-e was discovered. 
an early attendance whilst thc fire was in its initial stage 
would probably have averted the tragic loss o f  lit'c that 
Ibllowed. 

Unfortunately, delays in calling the Firc Brigade liap- 
pen all too frequently. Indeed, mucli o f  the damage 
caused by fires could be reduced i f  only Fire Brigadcs rc- 
ceibcd a call the instant n fire originated. I t  probably i s  
well known that fire damage in the United Kingdom last 
year exceeded £90 millions, which figure is the highest 
e\'er recorded. The losses for the first five months o f  the 
prcsent year are 23",, up on those for the corl-csponding 
period last year. I n  far too many instances buildings are 
well alight before a tire i s  noticed and the Fire Brigade 
called. Many senior fire officers expel-ience annoyance and 
frustration when, upon arriving at a fire. they find that the 
building is doonred to destruction simply because they 
habe bccn called too latc. I n  such circumstances their ew- 
pertise in fire fighting is necessarily confined to "con- 

taining" the fire and 111-eventing i t  from spreading to ad- 
joining property. 

I t  seems highly illogical for the Government and Fire 
Authorities to spend vast sums of  money annually t<> 
maintain eflicient and well-equipped Fire Brigades and. 
through lack o f  a call. for them to !remain idle in their 
Stations whilst undetected fires rage i n  the vicinity. 

The Factories and Ofices Shops. etc.. Acts rcquire 
prelnises to which provisions o f  the Acts apply to habe fire 
warning systems installed. But, as these systems are manu- 
ally actuated, there is often no one to use them i f  an out- 
break of fire occurs after working hours and it is not sur- 
prising therefore that two of every three large tires occur 
when premises are unoccupied. Millions could bc savcd 
annually and life better safeguarded i f  i t  were to be made a 
requirement that in all buildings o f  high life or fire risk 
provision should be made for any outbreak of fire when- 
ever and wherever i t  occurs to  be instantly detected and 
the nearest Fire Brigade automatically called. 

Fire Otticers arc only too wcll aware of the apathy that 
exists about fire. Always it is a case o f  the other fcllow 
being unfortunate and never oneself until fire strikes sud- 
denly and without warning and the sufferers find them- 
selves woefully unprepared. However. in fairness it should 
be stated that this general charge o f  apathy does not apply 
to the Ministry o i  Hcalth. at lcast as far as giving advicc 
on firc precautions is concerned. As long ago as April. 
1956. the Ministry issued to all Regional Hospital Boards. 
Hospital Management Committees. and Boards of 
Govcrnol-s an admirable booklet on safety from fire in 
existing hospitals. The booklet is very well produced and 
contains some useful information on subjccts such as con- 
sultation with fire authorities, fire precautions. fire t i ~ h t -  
ing, fire drills, fire equipment, water supplies, planning for 
action in case o f  fire and othel- related matters. Unfortun- 
ately the information was tendered in the form of"adviccU 
and there appeared to be no obligation on the part o f  the 
recipients to act on i t .  Although the booklet is comprchcn- 
sive in its scope, very surprisingly only one very small 
paragraph is devoted to the important subject o f  auto- 
matic fire detection. Possibly like many other bodies and 
individuals this is not regardcd as being important--until 
i t  is learned how disastrous a tire can be. 

However i t  has already been stated that the booklct 
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was issued twclvc ycars ago and possibly morc dctailed 
ad\icc has been given to  thc authorities named since then. 
At least i t  is hoped so in view of the increasing concern a t  
the continuing rise in fire damage and the staff turnovet- 
and shortages in hospitals which does not permit many 
staff trained in firc duties t o  bc quickly available in emer- 
gency. 

In all the circumstances. therefore. i t  tnay be unwist: to  
attempt to  prophesy what reconimcndations might appear  
in tlie Inquiry Report but, if the newspaper reports on the 
two fires referred to are reliable. as I think tliey are. it is 
Fairly certain that a principal recommendation will be the 
provision in all hospitals o f a  suitable fire warning system. 
supplemented whcrc necessary by an  automatic fire detec- 
tion system especially where there is a high life risk, also in 
areas within liospitals whcre combustible tnaterials a re  
stored and visitcd infrequenlly. 

In case this prophecy is confirmed it Inay be liclpful t o  
Hospital Boards and Managenicnt Committees and 
especially to Hospital Engineers who probably will be the 
most concerned in advising on suitable systems and their 
maintenance, if I utilise the remaining space available in 
this article to  automatic fire detection systems. 

First of all a few words about  the types of sysLetn that  
are available. Broadly, they fall into three categories viz.: 
Thermal o r  Heat. Smoke. and lnfra-red radiation. Experi- 
ments are currently taking place a t  the Fire Research Sta- 
tion to  determine the elTectiveness o f  the Laser beam as a 
detector and. from all accounts, the results a re  stated to 
be promising. 

Hospital Engineers arc no doubt  fully conversant with 
the principles on which the systems actuate and with 
building characteristics and detector siting. If detailed in- 
formation is required on these matters an  excellent paper 
was prepared on the subject in 1965 by M .  J.  Dogherty, 
B.Sc.(Min.). B.Sc., Dip.A.M.. of the Joint Fire Research 
Organisation, copies of which can probably be obtained 
on application to  H . M .  Stationcry Ofice. This paper con- 
tains a great deal of useful information on the principles 
of the systems but it does not deal at all with the equally 
important aspects of any  system, namely the circuitry and 
control equipment. M y  observations therefore apply 
particularly to  these matters. 

In the first place it is f~undamentally important that any  
system must be absolutely reliable in all circun~stances 
especially having regard t o  the responsibility it carries, be 
it a high life risk in a hospital o r  protection o i  valuable 
machinery and materials in factory premises. T o  iulfil this 
requirement, in my opinion. a system must therefore 
always fail to safety and never to  danger. Indeed, not only 
should the wiring be on a "closed" circuit, but a s  a further 
safeguard the detectors should normally be "closed". 
Engineers will know that i t  is always more certain for a 
contact to "open" than "close", especially in places 
where the atmosphere is liable to  corrode contact points. 

Secondly, all primary components of the system should 
be constantly supervised and monitored s o  that  whate\,er 
f a b l i  may devclop. be i t  a severance of cable, earth o r  

faulty tiiechanistn. instant warning would be givcii visu- 
ally and audibly. Engineers Inlay well enquil-e i f a  systeni 
cxists which fulfils all these itnporlant requirements. Cer- 
tainly. Sound Diffusion's "Auto-lhermatic" Fire Detec- 
tion. which is approved by the Fire Ofices Committee, 
does and n o  doubt  there are others. 

The Auto-Thermatic System includes specially designed 
equipment for hospitals occupyinga large area and having 
widely scattcred buildings. T h e  Littlemore Hospital. 
Oxford, is a typical example. Psychiatric patients a re  not 
always aware of thedangers  of firc and it was primarily fill- 
this reason that  the Littletnore Authority decided to  p r r -  
vide cover against all fire risks. Occupational therapy, in- 
cluding industrial. electrical, joinery, and toy workshops 
necessitates storing combustible materials within tlie 
buildings so that detectors were considered necessary in 
all work areas 3s well as in twcnty-one wards and in 
residential and administrative sections. 

Embracing all thcsc buildings witliin one detection 
systcni was a t ec l in i~ l l  achievement in itself. The Mark l V  
Auto-Thertnntic Fire Detection System is designed around 
the "ring main" principle which rcquires only one cable 
running in a loop within the perimeter of the sitc area. At 
Littlemol-e each of the 47 detector systems is then wired 
into the ring main at the appropriate point. An added 
advantage is that  since the ring main encompasses the sitc 
it will be possible in the future to  equip any new buildings 
that may be built in much the same way as extending an  
existing water o r  electricity supply. 

T h e  facia panel of tlie central console unit is divided 
into two sections containing detection lamps, duplicated 
for safety, and control facilities. All circuits are constantly 
monitored and self-checking. Any breakdown results in 
an alarm being givcn. Daily circuit tests can be made by a 
switch which causes the equipment to  "hunt" throughout 
the system, regardless of its sire o r  complexity, in less than 
twenty seconds whilst giving visual indication that cach 
detector is working satisfactorily. 

T h e  foregoing dcscribes the Mark IV system for lie:,. 
pital buildings within a large area such a s  a t  Littlemorr, 
St. Francis, Haywards Hcath, a n d  others. Available also 
are othel- systems embodying the principles of reliability 
referred to that are appropriate for smaller hospitals and, 
indeed. for all kinds of buildings, industrial and com- 
mercial. 

Now a few words about  the fusing rate of detcctors, a s  
this matter also is important.  Excluding fires which in- 
volve highly flammable liquids and highly combustible 
materials, most outbreaks are small a t  the timc tliey 
originate. Therefore the sooner they a re  dctected. and thc 
Fire Brigade automatically called, the quicker tlie Brigade 
will be in attendance and the more likelihood there is o i  
thc fire being confined to  its place of origin. It is simply 
common sensc therefore to  ensure that the fusing rate of 
detectors should be as low a s  possible. However. in deter- 
mining the correct rating for  a detector regard must he 
paid to  the n m i i a l  ambient ternperaturc and provision 



made ior  any rise that might occur due to reasons other 
than fire, e.g.. abnormal heat iron1 the sun through roofs 
or windows. I f  thc rate is decided without all relevant Fac- 
tors being considered it is probable that false calls wil l  be 
given by the system which, if repeated frequently, wi l l  
result in some penalty being imposed by the Fire Author- 
ity. However, this can and shoold be avoided by institu- 
ting a thnrnugh sur\'ey before determining the lowest 
practical temperature and in exercising intelligence in sit- 
ing the detectors. 

Sound Diffusion have giben a great deal o f  thought to 
this Inlatter and. in n number o f  hotels in London, they are 
using detectors which actuate on a temperature as low as 
120 F. This is the lowest practical temperature and should 
result in any outbreak o f  fire being detected at the earliest 
possible moment and the Fire Brigade being automatically 
called. This should p r w e  invaluable to Fire Brigades. 
especially i f  lives are endangered which is always possible 
at fires in hotels and hospitals where the life risk is high. 

Finally. in case there should be any doubts in the minds 
o i  readers about the eflectiveness of automatic fire detec- 
tion systems. I would rerer them to the Ministry of Tech- 
nology. Department o f  Scientific and Industrial Research. 
Fire Research Note No. 589-Preliminary investigation 
of fires fought by Fire Brigades with 5 or more jets. One 
of the principal conclusions reached was: "Had autonlatic 
fire detection systems been installed in all the buildings 
and l inkrd directly to the Fire Station or combined with 
security patrols in the vicinity i t  is very likely that the s i ~ e  
and, consequently. the cost o f  many o f  the fires ~ o u l d  
have been greatly reduced". 

For further proof: i f  any is needed, in the Report o f  
Her Majesty's Chiei  Inspector o f  Fire Services for the 
year 1967. i t  is stated (para. 32) "The value of automatic 
fire detection systems, which detect and give early warning 
of fire is wcll known. and i t  is o f  interest to  record that. 
during the period under review, h50 calls were automatic- 
ally transmitted to fire brigades over the direct connec- 
tions mentioned above". 

Coniucius is reputed to have said "The obvious is some- 
times the most difficult to see". How very true this is when 
from all quarters Ministers. Government Departments. 
Industry, and insurance one hrars concern expressed 
about the steeply rising fire losses. 

I t  is right that concern should be expressed by those in 
responsible positions as it is not generally appreciated that 
the f90,000.000 lost in 1967 is only the "known" loss, that 
is the total o f  the claims admitted by the lnsurance Coni- 
panics. But. added to this must he the unknown losses and 
these include loss of production and trade which at this 
period are vitally important to our economic recovery; 
loss of good will. loss o f  skilled staff and resultant employ- 
ment. No figures can hc givcn o f  these and other conse- 
quential losses as they are stated to he incalculable. I t  
may be that they would equal and possibly exceed the E90 
millions. 

I t  is therefore in the national interest that positive action 
should be taken to stem this continuous and unnecessary 

drain o n  the nation's wealth. There are two practical steps 
that would go some way towards this. One is to requireall 
premises of high fire and lire risk to be protected in the 
manner suggested earlier in this article. The second is for 
the lnsurance Companies to give greater encouragement 
to their insured by way o f  incentives to install automatic 
fire detection systems connected directly with Fire Sta- 
tions, the systems actuating on the lowest practical pre- 
determined temperatures. 

A leading lnsurance authority, referring to the fact that 
the fire losses for the first six months of 1968 were one- 
third higher than i n  the same period last year, stated that 
never before had the lnsurance Companies had to hce 
such a staggering rise in fire damage, and that the loss 
wasequivalent to every householder i n  thecountry throw- 
ing a £5 note on to the fire. I n  the light o l  this statement 
surely the time has comc [or some serious re-thinking on 
the part of lnsurance interests and reappraisal o f  attitudes. 
I f  this is not done, once again wil l  the insured be called 
upon to foot the bi l l  by way o f  increased premiums or re- 
rating o f  premises. 

£600,000 ROYAL MARSDEN EXTENSION 
A 2 2 ~ ~ e n  fully air~conditioncd "sterile" ward of the type 
experts believe i s  brst suited to dral with the needs of 
infcction-prone patients. i s  one of the advanced features 
being incorporated in the new f600.000 uxtenhion to thc 
Koyal Marden Ho~pital, Sutton. Surrey, huilding of which 
i i  due to begin in September. 

Expected tu be one of the best equipped unit* of its kind 
in Eurupc when completed, the ward i s  intcnded primarily 
fur the treatment of leukaemia. Modern drug\ used to 
cwnhat this direase-as with organ tran~plants-supprev 
the body's natural defcncr mechanism againct infection. 
making stcrrilr conditions ccxntial for survival. 

A Royal Marsdcn spokesman commented: "Although 
we do not at the present time envisage that the sterile 
ward will be used fur the treatment of transplant patient\. 
surgery i s  moving so rapidly in this field that i t  would bc 
unrealistic nut to take i t  into account." 

When completed, the extension will add 76 beds to 
the 45 at present in use at Sutton. 

Two new general wards will rach bc divided into l iv r  
\inglr and five four~brd rooms. Two single room, in rach 
will be especially rquipprd to dral with patient5 being 
treated with implanted isotoper. 

There will also hc a children', ward and an operating 
theatre suite equipped to  carry out the most advanced 
surgical techniques. Out patients', physiotherapy and oc- 
cupational therapy departments are being provided. togrthcr 
with additional 5pace for the hospital's pathological and 
X-ray units, and a central sterile supply department. 

Architect5 for the ncw extension are Lanchrster R: Lodge. 
Eastbourne Terrace, London. W.2. and the consulting 
rnginrers. K. W. Grcgury & Panncrc of Feltham. Middlesex. 

The Sutton hospital i s  part of the Koyal Marsdcn, Fulhani 
Road, L.ondon, S.W.3, which. when i! was founded over 
a century ago, was the first hospital in the world to specialise 
in thc treatment, teaching and research into cancer. 
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just say 

It 's as simple as that. The one piece rigid sections simply slip over the pipe 
and snap tightly closed, providing the quickest, the simplest, the most 
efficient and reliable method of pipe insulation in use today. 
The 3 feet sections are available in  a variety of sizes and insulation thick- 
nesses and can be supplied plain or in  a range of factory applied finishes in  
canvas, aluminium foil and easy-seal black and white PVC. 
Save t imeand t roublequickappl icat ion reduces insulation costs. Newalls 
Super Glass Fibre Rigid Pipe Insulation is waterproof, vapourproof, fire- 
proof, verminproof and rotproof. * To illustrate the speed of applica- 
tion we have produced a flip book. 
This wi l l  be sent to you on request NEWAI 1 S 
together with ful l  technical Idera- Chemical Co. Ltd. 
iure. Just write to: A TURNER a NEWALL COMPANY 

WEWALLS INSULATION & CHEMI~AL  CO. LTD. Head Office: WASHINGTON, CO. DURHAM.Tel: WASHINGTON 3333 

Telegrams: NEWCHEM Wasi~ngton. Telex: 53413 NEWCHEM WSHNGTN. Ofices and Depots at BIRMINGHAM, CARDIFF, 

GLASGOW, LONDON, MANCHESTER and NEWCASTLE UPON TYNE. Agents and Vendors in most markets abroad. 
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when tension is in the air 

automaticallv 
control envirbnment 

As sure as the surgeon's hand, Honeywell have made their mark in  the application of 
automation control techniques to hospital services. In operating theatres they are meeting the 
most critical demands of, for example, lengthy transplant surgery by providing meticulous control 
of heating, ventilating, air conditioning and air cleansing. Exercising control, easily, 
continuously, automatically from a single graphic panel outside the theatre. 
In recent years Honeywell have expanded their design, installation and maintenance resources to  
meet the need for automatic environmental control in hospitals throughout the world. And the offer 
is being eagerly accepted not only for theatres. Recovery rooms, premature baby units, special care 
areas, wards, entire hospitals are now enjoying all the advantages of Honeywell automation. 
Return the coupon today and we will send you all the details. 

World leaders in building automation Honeywell 
I I I I I I I I I I I I  

h: Honeywell ControlsLimited, COMMRRCIALDIVISION NAME 
>reat West Road, Brentford, Middlesex. 01-568 9191. POSITION - ~~~~~- ~ 

ADDRESS knvinee me that automation control techniques are an 
E B 3 .  

?ssential part of aneficient hospital. p .- 



Controlling the Noise of 
Emergency Generating Plant 

By A. C. WATSON. B . k  

T HE prouision o f  emergency generating plant in hos- 
pitals has increased noise within the precincts o f  
hospital sites and brought to the fore the need for 

special attention to this problem. 
I n  most cases i t  is a relatively inexpensive matter to con- 

trol noise provided the problem i s  properly considered at 
the design stage. and, to assist engineers, Austinlite Ltd.. 
of Gatwick Road. Crawley. Sussex, have set down basic 
factors as a general guide when dealing with emergency 
power requirements in hospitals. 

Obviously. the simplest method of avoiding a noise 
problem is to install emergency generating plant remote 
from ward blocks or other critical hospital buildings. 
Where space allows, this solution is satisfactory since ful l  
advantage can be taken o f  the fact that sound pressure 
falls i n  relation to distance by an inverse square law which, 
in thc case o f  unrestricted hemispherical radiation. results 
in a reduction o f  6 dB for each doubling of distance from 
the noise source. However, siting power installations re- 
mote from the hospital areas which need emergency power 
increases cabling costs and, as many hospitals suffer from 
a space problem, this solution is not always practicable. 
For these reasons, i t  is desirable to site standby power 
installations close to or within the hospital buildings. 

Two problems arise from such installations. Firstly, the 
problem of noise transmitted from the power room to 
adjoining rooms in the same building. and. secondly, air- 
borne noise transmitted from the power room to nearby 
buildings. 

Good quality anti-vibration mountings. flexible piping 
and ductwork connections wi l l  effectively isolate a power 
installation from the fabric of the building. To prevent 
direct transmission of noise through this medium, how- 
ever, careful selection o f  the anti-vibration mountings is 
necessary. Mountings which isolate i n  terms of vibration 
will not necessarily effectively isolate from noise unless 
they have been selected to  suit floor deflection character- 
istics. 

The problem o f  air-borne noise requires more detailed 
consideration. 

!- Air-borne noise transmitted through the walls, floor. 
and ceiling to adjoining rooms can be limited by normal 
standards of building since, for example, a 9 inch brick 
wall or a floor or ceiling consisting o f  a minimum o f  7 
inches o i  concrete having a density of not less than 100 

Ibs. per cubic foot will ensure considerable reductions in 
sound pressure through transmission losses. Figure I 
shows i n  graphical form a guide to the order o f  transmis- 
sion loss in each frequency band through typical walls, 
ceilings, and windows. O n  the same graph wil l  be found 
curves showing sound pressures in each frequency band o f  
typical diesel or gas turbine driven emergency power 
plant. By subtracting the pressure reductions in each 
frequency from the corresponding figures shown o n  the 
octave band analysis curve o f  the generating plant. it is 
possible to construct a curve showing the sound pressure 
readings i n  each frequency band which can be expccted in 
parts o f  the building adjacent to the power room. This 
curve can then be compared with the noise criterion 
curves shown in Figure 2. 



Fig. 2. Aaiw criterion curves 

Whilst many parts o f a  hospital building would find this 
noise level acceptable, a very real problem exists where. 
for example, a diesel gene]-ating sct is installed in a power 
room immediately below an operating theatre. I n  such a 
case, sound pressure levels complying with. for exaniple. 
NC:45 would not be acceptable. Doubling the thickness 
ofthe walls and ceiling would reduce S.P.L. by an average 
o f  only 5 dB. Lining the walls and ceiling o f  the power 
room with sound absorption tiling would reduce S.P.L. by 
3 to 10 dB according to frequency. 

The best solution i n  this case is to elfcct noise control by 
an acoustic housing built around thc generating plant with 
air inlet and outlet silencers. This can be designed to pro- 
duce a sound level within the power room complying, ibr  
example. with NC:65. Thus, within the operating theatrc 
immediately above such a power room, providcd the ccil- 
ing consisted of a minimum of 7 inches of dense concrete, 
the generating set noisc would be heard as a background 

Fig. 3. Power Room layout-Silenced Diewl Generator. 

mu]-mur of bery lo\v intensity \+hich would not cause 
disturbance to theatrc staff. 

Where the generating plant i s  not sited on a basenient 
floor, however, this ~ i ic thod wil l  not prevent noise from 
reaching rooms immediately below the plant room. To 
achieve maximum benefit from noise control in such a 
case, the plant and acoustic housing must be mounted 
upon a concrctc pad which itself is supported by, for 
cxample. studded rubber as n iiieans to isolate the floor 
from direct contact with air-borne noise from ui th in the 
housing. This is only necessary of  course where an en- 
treniely low noisc lcvcl i s  required in the room immedi- 
ately below and where the S.P.L. transmission losses 
through thc floor are not in themselves considered 
suficient. 

This arrangenicnt i s  illustrated in Figure 3. Any ducting 
connected between the air discharge silencer and the air 
outlet louwe should bc preferably o f  circular cross- 
section suitable to carry a high velocity air flow withoi~t 
excess vibration. I f  square or rectangular sectioned ducts 
arc used, these ~i iust  be stilfencd. Engine starter batteries 
or control batterics should never be accommodated inside 
acoustic housings since the high air speed causes rapid 
evaporation o f  water from the electrolyte. 

The prime concern in most hospital installations i s  
transmission o i  air-borne noise f rom the powcr room to 
nearby buildings. 

I n  designing for noisc control o f  21 power installation, 
the distance o f  thc nearest building iron1 the emergency 
power room must be considered. I t  was stated earlier that 
the inverse square law brings about a 6 dB reduction in 
sound pressure level for each doubling o f  distance, but the 
free field conditions under which this principle applies are 
not normally encountered on a hospital site and. in prac- 
tice. this figure is likely to be o f  the order 11f 3 to 5 dB 
depending on distance. 

Molecular absorption further reduces sound pressure 
level depending upon distance, air temperature and 
humidity. I n  winter conditions ovcr a distance to 1.000 
feet, a reduction of up to 15 dB at 2,40014.800 c.p.s. may 
occur, although i n  summer this figure wil l  be considerably 
less. Figure 4 is a chart indicating approximate average 
sound pressure reductions over distance resulting from the 
combination of molecular absorption. ground attenuation 
and the inverse square law loss. These figures are con- 
servative and arc for guidance only sincc variations will 
occur from site to site. 

Using this chart, i t  wil l  be seen. k ~ r  example. that i f  a 
noise level complying with NC:50 is to be achicved out- 
side a hospital huilding and if the distance from this point 
to a point. say, 10 feet from the air discharge outlet o f  a 
power room is 160 feet, advantage can bc taken o f  the 
S.P.L. reduction ofapproximately 20dB over thisdistance 
so that the criterion fix noisc measured outside thc power 
room need not be less than NC:70, unless extremely 
adverse site conditions prevail. 

Having detcl-mined in this way thc noisc criterion curve 
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1 I ! /l , Air-borne noisc carried from the power room through 
26 7-, -7- ! , m k t  and outlet louvres is controlled by the fitting of suit- 

. able air silencers which can be designed to suit space 

1 limitations i n  the nower room. Figure 5 illustrates this 
type of powcr room layout. 

The air discharge silencer. wherever possible. should be 
flexibly connected between theengine radiator and the hot 
air outlet louvre in the wall of the power room. Where 
space restriction prevents this. the discharge silencer can 
be located at a convenient position within the power room 
without being directly connected to tlie engine radiator, 
but with this arrangement the air inlet to the power room 

11- 
. ~ ' !must incorporate a~ sile~iced fan to produce a pressurised 

ventilation system. 1~ ~~ -- . When the air discharge silencer is directly connected to 
1 L 1- 

I - - .  the engine radiator, the engine driven Fan wi l l  provide 
~ - ~ 

adequate ventilation o f  the power room provided the 

-~ 
total resistance inserted in the ventilation system by the 

0 
2 0  +D m - 6 0  3:) inlet and outlet silencers does not exceed 0.5 inches w.g. 

FE r u o r  ro sows Parlruai e r n e  DI,T*NLI N C F C T  
I f  this resistance is exceeded. there wi l l  be danger of over- 

Fig. 4. A guide to sound pressure reduction. 

which i s  to govern the acoustical design o f  the power in- 
stallation. i t  is now nccrssary to decide upon the method 
of noise control to be used to prevent excess noise from 
leavine the power room. 

Assuming at all times that the power room building is 
constructed of materials having good sound insulation 
properties. attention must be paid to tlie design of dool-s 
and windows which are the weakest points in any building 
in terms o f  sound insulation. Doors can be provided to 
gi\e maximum sound insulation to meet the require~nents 
oisuch a building. but windows require special attention. 
Glass bricks should be used wherever possible i f  natural 
lighting is required. If this type of window cannot be in- 
corporated. any windows required to light the power room 
should be double glared andor  sited on the opposite side 
of the building from the nearest part of the hospital to he 
protected from noise: otherwise, it is better for the power 
room to rely entirely upon artificial lighting. 

Whcther or not special attention is required to windows 
depends upon the noise criterion requirement immediately 
outside the powcr room. Curves in Figure I show the 
pressure los5es through single and double glass windows 
and through glass brick. If these values are deducted from 
the curve o f  the diesel or gas turbine generating set, i t  can 
be determined whether or not the resultant is above the 
dcsign requirements. 

Having determined that the walls. floor, ceiling, doors, 
and windows have adequate insulation properties, i t  is 
now only necessary to  control the air-borne noise trans- 
mitted from the powcr room through the air inlct and 
outlet louvres and through the exhaust system. 

The engine cxhaust noise should be dcalt with by the 
use of balanced primary and secondary silencers which 
make compliance with NC:60 possible i n  the immediate 
vicinity o f  the tail pipe. 

heating unless a booster fan is fitted at the air;nlet to the - 
power room. 

I f  air inlet or discharge silencers are fitted i n  a position 
where rain can enter and saturate the splitter linings, i t  is 
important that such linings be protected by perforatcd or  
expanded metal. Although water wil l  not  reduce the 
sound absorption properties, the type o f  adhesive norm- 
ally used to retain these linings can be seriously affected 
and the protection is needed to retain them in position 
when wet. 

Although the l i~regoing remarks have been related 
primarily to diesel engine driven generating plant. the 
same principles apply where gas turbines are used as 
prime movers. I n  some instances. gas turbine driven stnnd- 

Fig. S. Silenced Power Roam to house two 500 K V 4  
emergency diesel generators. 
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Fig. h. The Price of Silence: a guide to the approximate 
additional cast of silencing an emergency generating set. 

- .cour,ic houril l l  w i t h  a i r  and ~r l ,aus ,  
~ilmring ns in RI. 3. 

R - A i r  rnd nxll~u,, ri1mcinl: only rr i t ,  FIE, 5. 

cost o f  silencing expressed as a percentage o f  the price o f  
15 

a",,YI 8" L"* 
$0 0 0  ,v, m no an unsilenced installation. I t  wi l l  be seen that the larger 

the ~ l a n t ,  the cornpardtivelv less i t  costs to deal with the 

by generators present less o f  a noise problem as rotating 
and not reciprocating engines are involved. The greatly 
reduced weight of such an installation enables the plant to 
be sited upon the upper Roor o f a  building which keeps the 
exhaust stack as short as possible. As higher frequency 
sounds are not subject to diffraction, a cone of high fre- 
quency noise forms above the exhaust stack and is not 
radiated about the hospital site. The compactness o f  gas 
turbine driven plant reduces the cost of acoustic huusings. 

The cost o f  silencing an emergency power instnllatio:i 
varies with sire but. as aguide. F i g ~ ~ r e  h shows the relative 

sile&ing 

I n  a short article on the problems o f  noise control. 
many generalisations have had to be made to endeavour 
to  give some practical guidance on a complex subject. As 
conditions wil l  vary from site to site. Austenlite Ltd. may 
be approached for g~~idance on specific requirements when 
required. 

I n  dealing with noise problems, i t  should never be over- 
looked that the prime consideration must always be to 
cnsurc satisfactory operation o f  lhc cmrl-gency generating 
plant. 

1 The Effects of Commissioning on 
Superintending Engineers 

T H E  title o f  this paper requires only one to  summarise 
the benefits and say "Yes, commissioning must help 
the Hospital Engineer. as this wil l  ensure that the 

equipment installed is functioning exactly as required and 
with little or no problems during the early days o f  hand- 
over". 

Commissioning of engineering services has been dis- 
cussed by many people and in many institutions. I do not 
propose. therefore. to go into the details of cornmission- 
ing. how it should be done or why i t  should be done; but 
in this paper wil l  simply analyse the situation leading up 

A paper read at the I.H.E. Group Engineers' Course. Krelr 
Univerlity 1968 

By A. J. MILLIGAN. C.Eng.. M.1.Mech.E. 

Deputy Regional Engineer. Nor th  West Metropolitan R.H.B. 

to the conimissioning stagc of any new project, and try to 
introduce to you the long processand involved discussions 
that take place before a hospital is finally built and handed 
over to the team o f  people who wil l  operate its various 
functions. 

The need for a new development stems from the hos- 
pital plan. this dictated on national needs and against 
national economies: hence finance plays a very important 
part in the requirements o f  a building design and service 
installation. T o  achieve the maximum benefit. national 
costs have been calculated basically by averaging previous 
contract costs throughout the country and updat ing to 
current trends and increased values. These have to be 
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maintained i n  all developments i f  the scheme i s  to hat'e :in 
easy flow through the various administration channels. 
The next l ink in the chain is the activities of the Project 
Team. This, and I am perhaps referring more to the 
activities of my own Region. is in the first instance con- 
fined to the various faculties within the Board. who pro- 
duce schedules of accommodation, requirements special 
to thc particular project, and develop this to n stage which 
comprises a complete brief on which the project could be 
designed. This brief and requirements are i n  association 
with a cost limit, or target. 

During the development o f  the brief. at the appropriate 
phase, medical personnel and administrators from the 
hospital or group concerned join the Project Team and 
make their contribution to the final design requirements. 
Once the design brief is agreed. the Engineer and Archi- 
tect conduct feasibility studies of the siting, shape o f  the 
building. type o f  building, and special requirements for 
inclusion in the cngineering services. 

The engineering design for the development would 
normally be detailed i n  outline by a senior member ol' the 
Kegional Engineer's staff. He would have assistance of 
from five to twenty engineers, depending on the sire and 
scope of the project. 

In  a discussion such as this one must be practical ahout 
the way that design is carried out, and not make excuses 
for faults but freely admit that faults in installation design 
do occur. Hence. commissioning and other means of 
feed-hack wil l  in time tend to reduce the deficiencies thllt 
one sees time and again i n  new buildings. 

The design brief produced by the Senior Engineer in- 
dicates the type o f  heating, domestic services. electrics re- 
quired through the various Departme~its. and, together 
with typical room l;iyouts or  detailed room sheets, the 
nctual number and location o f  all terminals is clearly 
given. Areas where i t  is not so easy to define requirements 
are those concerned with the method o f  distribution 
throughout a project; whether pipes run in specially- 
constructed ducts or  in voids above false ceil i~~gs. Each o f  
these has to be analysed on the basis o f  cost. access for 
future maintenance and the spread o f  services required in 
3ny pwticular depal-tment solution. Special ducts for ser- 
vices are calculated i n  size according to the number o f  
pipes. cables, etc., the Design Engineer foresees. The 
spaces at times appear to be vast, but many times i n  prac- 
tice are extremely cramped when all the various services 
have been installed. The brief and dcsign requirements 
document. when complete. is passed to the various design 
engineers toget on with their particular part of the scheme. 

The point I am wishing to make here is that the Senior 
Engineer i n  charge o f  the project knows the overall con- 
cept he wants to incorporate, hut he has to delegate to 
other. perhaps younger and less experienced designers. 
and this applies equally well to the architects: and i t  is in 
this area where possibly "changes" are made and access 
and space for equipment is not as one would desire. The 
reason for bringing this particular point out at this time is 
to explain that commissioning wi l l  not rectify design 

faults. Con1missi~)ning wil l  record design omissions. and 
wil l  only ensure that the design intent has been followed 
correctly and check that the equipment functions as i t  
should. 

During the whole ofthedesign stage of the project there 
i s  a continual refining of the building and engineering dc- 
tails. together with a cost check-sonletimes referred to as 
cost planning. This is, again, to ensure that the full re- 
quirenients of the Department are met and are still con- 
tained within the cost l imi t  for which i t  is to be built. I n  
many cases compromises have to be reached between the 
structure. aesthetics and engineering installations. :ill of 
which the Useror Hospital Engineerwill haveexperienced. 
and possibly have very definite thoughts on. Again, com- 
missioning wil l  not alter these decisions. hut may help in 
producing a more satisfactory solution in a later project. 

O n  completion of the design and the contract docu- 
ments. contractors are selected, and eventually construc- 
t ion starts. Problems during construction occur i n  many 
ways. Unforeseen difficulties on the site, clashing of build- 
ing tolerances hetween the various trades. incomplete or 
incorrect detailing o f  certain features of the design require 
cngineering services, electl-ical and iiiechanical, building 
finishes and building structures, to be varied, and in many 
cases compromises are made to enable thc progress o f  the 
Contract to proceed without any undue or lengthy delay:. 
These difficulties, again, from the User's point of view- 
particularly the Maintenance or  Hospital Engineer, create 
life-long problenls in the building. Commissioning will 
not correct these sorts of prt)ble!n., but helps to bring 
them home to the Designer as Seatures which should be 
thoroughly reviewed and developed during the dcsign 
period. 

As the completion o f  the building programme arrives. 
S,.) the commissioning phase begins. Then the questions 
arise: "What i s  Commissioning?'. "Who does Commis- 
sioning?" and "What, fbr the cost involved. does one ob- 
tain ftom a thorough commissioning programme?" 

The Design Team require to know that the equipment 
is correctly installed and functioning as intended. The 
User wants to knok  when the plant is complete. how and 
why i t  works. Thesc are two entirely distinct functions; 
from the User point of\,iew one must term commissioning 
;IS the hand-over and introduction to the equipment. tc- 
gether wi th sutlicient instruction to  ensure that he knows 
how the plant functions, why i t  functions. and the intricate 
details that must become evcry-day knowledge i f  the plant 
is to be maintained i n  a first-class working condition. The 
term "Hand-over" is an entirely separate function, and 
should not be introduced into these discussions. which 
wil l  be confined to  the commissioning phase only, ensur- 
ing that the installation is complete. 

Following the chain o f  evcnts leading to the completion 
01' a new project. the Design Team responsible for the 
building content and the contract supervision, the Con- 
tractor responsible l'or installation, and the Site Super- 
visory S t a r  have all been involved i n  the various prob- 
lems l a d i n g  to the final completion. Are these the right 



people to be responsible for comnlissioning? A t  this stage 
one can now say that the User has a great interest in the 
completed project, but each and every one o f  these people 
has vested interest in the completed project. 

The Designer is interested to see that his early thoughts, 
calculations and foresight are correct, but he would also 
perhaps not admit these are deficient. or that his judge- 
ment was not as good as i t  might have been on any 
particular part. 

The Contractor, likewise, has a vested interest in the 
completed design. He, working for a profit, might take 
short cuts on the installation which have been overlooked. 
or where the specification has not been fully implemented. 
Again, these may tend to be covered up during the 
commissioning stage. 

And finally, the Site Supervisory Staff and the User all 
have a similar interest where they may not fully record 
their observations on the installation, or, i n  thecase o f the 
User, may tend to criticise a design in relation to  his own 
way o f  thinking o f  how the installation and plant should 
have been installed. 

This leads to one final conclusion: that Comnlissioning 
must be done by an experienced individual who had no 
interest at the design stage o f  the particular project. 

Papers have been prepared and lectures given by a num- 
ber of people who arc fully convinced that Commission- 
ing, if correctly carried out, wi l l  greatly assist the User o f  
the completed project. They have suggested that an 
Engineer specially trained for commissioning is needed. 
To  assist such an Engineer, commissioning ntanuals have 
been published. These are at present rather large, bulky 
documents, and appear to be very laborious and incon- 
clusive in the information produced. hut. as a first guide 
to commissioning, these documents are being applied to 
current developments. The theme o f  a Conirnissioning 

MODERN BRITISH OPERATING 
THEATRES EXHIBITION AT KING'S 
FUND HOSPITAL CENTRE 
An exhibition illustrating the progress made in design. 
construction and equipment of British operating 
theatres will open at the King's Fund Hospftal Centre, 
24, Nutford Place. London, W.1, on Monday. 23rd 
September. 
Since the start of the National Health Service 700 
operating theatres have been provided in our 
hospitals. The exhibition includes plans of four 
theatres already built, ten being planned or constructed, 
and a display by the Ministry of Health of current 
trends in design. 
The plans and equipment on show have been 
selected as representative of some solutions put 
forward to answer the many problems involved in 
providing the best possible conditions for patients 
and staff in operating theatres. 
The exhibition will be open from 9.30 am to 5.30 pm. 
Monday to Friday, until Friday. 20th December. 

Manual is to record various questions, tests, checks. etc.. 
which cover a complete development. and which. when 
filled in by the Engineer cotnmissioning the plant, wil l  
help the Designer and User alike; the User by correcting 
incorrectly installed malfunctioning equipment. and the 
Designer by feeding back infnrniation which might be 
used on future designs. 

Thc present commissioning documents, as experience is 
gained, wi l l  be refined to be Inore precise and direct rc- 
garding detail-checking and inspection. Unfortunately. 
neither public organisations nor industry have documen- 
ted the procedures to  be carried out: hence those pro- 
duced by the Health Service are the first. and o f  necessity 
are comprehensive. The commissioning manual is broken 
down into three main parts: Section 1, which is tilled in by 
the Design Engineer. indicates his intent on the design o f  
the project and what he is trying to achieve. The second 
part, to be completed by the site organisation, simply 
records the equipment as it is installed. and any changes 
that might take place. The third and final section is the 
commissioning docunlent. in which the commissioning 
Engineer. against the recorded installation data. checks or 
records the function called for to make certain that the 
equipment is right and operating as i t  should be. This 
check is against the basic iniormation provided by the 
Design Engineer, and would incorporate a report regard- 
ing malfunctim or incomplete installation by the Con- 
tractor. and record that the corrections have been carried 
out. and that the equipment is finally operating in the 
desired manner. 

APPENDIX "A" 
COMMiSSlONlRG RECORD 

The tabular matter below arc typical of sheets from each 
section of the boiler house commissioning manual, which in 
total comprises 155 pages and contains approximately 500 
questions. 

The preliminary section details the plant to bc installed and 
thc anticipated operational efficiency, etc., when tired with 
fuels of a specified grade under certain conditions of operation. 
This section will be filled in by the Design Engineer and will 
also form an extremely useful record for the Group Engineer of 
the type of equipment in each and every installatio~i, its 
o~cratinp characteristics and fucl reauiremmts. . 

The second section covers enanlinations before testing. This 
part of the document iscompleted by the Contract Supervisory 
StaRand ensures that the correct materials have been provided 
as this is filled in at time of  delivery and prior to the erection of 
the various comDonents. This information is basicallv that 
used in Planned ~ainlenance Schedules; hence much ;f the 
documentation will have been completed by the Contract 
Staff, enabling the Croup Engineers to quickly complete 
Maintenance details and Programmes. Other instructions in 
this particular section ensure that the boiler i s  correctly 
charged and in such condition that i t  will fire and achieve 
stability duties detailed in Section I. 

The final section is the period of commissioning covering the 
tests and examinations carried out on the plant under opera- 
ting conditions. This section proves the action o f  the plant, the 
operation of the various components, and later questions in 

T H E  H O S I ' I T A I .  E N G I N E E R  



this section  ill indicate the characteristics of the ~ l a n t  after 
the period of test, g iv ing the Engineer a n  indicat ion o f  i ts 
operational charactcristics. service a~nd maintenance require- 
ments 

Commi.isioning Detail for T)pical Boiler Plant 

P R E L l M l l  ARIES 

4 . 1 1  DESIGN I N T E N T  

Tr~lr Section to he Completed hy the Engineer. (Boiler Plnnll 

a. Indiwdoal unit o i~ tput  M.C.R. Ibs. per hour f r o o ~  
alnd at 21 2 F. 

(Maximum Continuo~is Rating) 3 at 20,000 
I at 10,000 

b. Total plant output M.C.R. Ibs, per hour fron? 
and at 2 I 2 h  

70,000 

c. Overall effic~cncy 
I. Winter Load 1. SS",. 
I I .  Summcr Load 11. 75",, 

d. Fuel Details: 
I. Type I. Oi l  
11. Grading I I .  3,5M) Sec. 
Ill. Calorific value 111. 18.570 B T U ' S  ner 11,. 
IV .  Ash IV .  0 4  
V. M o i s t ~ ~ r e  Conlcnl V. 0 5  
V 1  Sulphur Content VI. 2-59 

e. Fccd water temperature I80 F. 

E X A M I N A T I O S  BEFORE TESTING 
42.2. BOILER (Sheet I o f  31 

CHECK:  
a. Number plates and maker's 

nameplates are fitted and details 
clearly marked according to duty 
and specification 

b. Lewls acrohs boiler for adequate 
Ml and drainages to blow-down 

. ~ 

c. Nuzzles or tubes used for re- 
mo\al o f  soot and dirt are cnr- 
rectly aligned and unltkely to 
impinge upon P311S of ho i le r~  
- - ~  --------- - ~ ~ 

d. Internal and external surlsces for 
damage, pitting or corrosion 

~ ~ ~- - - -  

c. Loose objects or foreign lnatter 
arc no1 present 

~ 

f. Scals or packing at point\ where 
air or ga\ leakage i s  llahle to 
occur are sound and well f i t t ing 

~ - 

g. Sample o f  hoiler water tested to 
ensure correct conditions at 
\ tar t -~ip 

No. 23168168 
Manufacture "Y" Boilers 
Ltd. 
Duty  20.000 lbs.$r. from 
and at 21 2 F .  
Workjng Pressurc 100 
p-S.,. 
----- ~ 

4" 

Nil 

- 

Checked - O K 

Bullet Clean 

~ - ~ -~ 

Tlgh-~rcqoircd checking 
when boiler is f i ~ e d  

'TESTS A S D  EXAMINATION D U R l S G  TESTING 
4.3.2. BOILERS (Sheet l o 

CHECK:  
a. Recorder detafls are logged a 

5tart of test 

----- - ~~ - 

b. Water l cw l  o f  boiler and log 

~ -~ ~ ~ -~ 

c. Water lcvcl o f  measuring tan1 
and log 

~ ~ 

d. Ash-pit has been properly 
cleancd and doors scaled 

--- -- ~ 

e.  Fuel being used is that specified 
Where different from 4. l . l . (d 
show details 
----- 

f. Dust collection eqoipment t i l t ~ <  
is empty 

~ ~ 

g. Wit i i  manometer that damper 
operate correctly and not, 
draught readings at various set 
tings including fully closed 

---- ~- - ~ ~ 

h. Operation and readings o 
smoke indicating and alarn 
eq~lipment using either Ringel 
mann Charts or similar as checl 

- - 

I. CO, recorder and,'or indicator 
using Orsai or similar apparatu: 

~ ~~~~ -~ 

i. Each lhour bv calculation. the drx 
gas loss uskg melhud outline; 
in nolcs 74 and 75 of B.S 
845:19hl 

---- ~- - ~ 

k. By quick adjustment o f  damper 
hrickwork for puffs o f  gas a: 
check on brickwork tightness 

--- - ~- ~~ 

l .  Tightness of  brickwork rie-rods 
~ ~ 

lnl.At maximum load for priming 
and foaming, also that this is no, 
affecting wetness o f  steam tc 
grate cooling system, or stealr 
atomised oil burners 

~ 

n. Tightness of securing nuts ol 
manholes or any other acccsi 
covers of pressure space 

~ 

a. Accuracy of automatic feed 
wafer conlr,,ls 

~ 

p. Operat~on of water level gauge 
glass cocks, comment upon 
1. Accessibility 
11. Visibility f m m  firing floor 
Ill. Safety o f  blow-down dis- 

charge points 

Water 001 ) 
3i l  0003 ) =h< 
Electricity 1234 J 

-~ - -  

Fuli 
Log carrcct 
- -- -- - - - 

Full to level mark 
Log correct 

- - 

2ear 

- 

4s per design 

Zhecked 
Timed WI" full ope 



Abstract of Reports 
BURNLEY ASD DISTRICT H.M.C. 

The 19th Annual Report o f  lhe Committee covers the year 
ending 31st March, 1968. The challenge to the Committee to 
encourage people to consider themselves as one community 
and look forward to thc development of their District Gcncral 
Hospital. 

The country s financial stale has, unfortunately, not im- 
proved since the last Report and the effect o f  devaluation has 
increased the cost o f  the Service for which there has not been a 
corresponding increase in the revenue allocation. The Com- 
mittee, however. were very thankful to know that the Capital 
Building Programme was not affected when the Government 
found i t  necessary to make a number o f  substantial cuts in 
Departmental spending. 

The Committee were extremely disappointed by the delay in 
the completion o f  Phase I of  thc major development in thc 
Group, the new Maternity Unit and the Kitchen and StalT 
Dining Room. 

The Minister o f  Health had decided to accept the rccom- 
mendations o f  the Manchester Regional Hospital Board re- 
garding the revision in niaternity services in thisarea when the 
new Edith Watson Maternity Unit is available. 

Capital Works Programme 

The Committee had hopcd to see the completion o f  Phase I 
of the Major Development Scheme at the Burnley General 
Hospital by the end of the year but, unfortunately, the Con- 
tractors had nor kept pace with the agreed programmeof work, 
and there is still a considerable amount o f  interior work to be 
undertaken. Although thc Ante-Natal Clinic is to be handed 
over to the Committee on  the 22nd April, 1968, it will have to 
be used for the storage o f  equipment for the major block until 
other accommodation is available. 

Whilst there are no plans for the alternative use of the Fern 
Lea and Christians Hartley Maternity Homes, the present in- 
tention is that the Bank Hall  Maternity Hospilal will be con- 
verted for use as a Geriatric Assessment Unit o f  42 beds. This 
proposal isat present open to review in thelight of information 
which i t  is hoped will soon be available on the way in which 
certain road developments proposed to be carricd out in the 
vicinity of the hospital will atTect the use o f  this building for 
hospital purposes. 

The new residential accommodation for midwifery slalrand 
the four new flats for the medical staff werc completed in June 
and October respectively. 

Discussions have continued with the Regional Board on thc 
basic proposals for Phase I 1  o f  the development o f  the Burnley 
General Hospital as the District General Hospital and draft 
proposals have now been submitted to the Ministry. This 
phase, which isscheduled to commence in 1969i70, will include 
a new Out-Patient Department and X-Ray and Physiotherapy 
Departments and the Committee have also pressed for the in- 
clusion o f  a new Accident and Emergency Department in the 
schcme. 

Several meetinrs have been held with the Officers o f  the 

include a t ~ o  bedded Rcnal Unit in this schcme. I t  is hoped 
that a start will be made o n  this scheme in August. 1968. Thc 
accommodation i s  to be designed so that a coronary obscrva- 
l ion unit can be addcd at some future date. 

Thc following schemes of impl-ovrmenl and development 
werc completed during the year- 

B~e.,dc~y G o ~ o z r l  Hmpirol 
Residential accommodation for niedical slalf (four f1;its). 
Im~rovenicnts to Plant Rooni. 
Extension to Pharmacy. 

Vicrorio Hospilol 
Installation of piped oxygen. 
Conversion o f  the former Pathology Laboratory for use as a 

Grnup Medical Records Departnicnt. 

;Morrrl<wr Hospirnl 
Provision o f  new boilerhouse and hcating services. 
Installation of piped oxygen. 
Upgrading o f  Nurses' Honie. 

Rcp,ly/"rrl M ~ w o i - i d  Ho.spirul 
Phasc I1 o f  the repairs to the outside isbric. 

B,,r,d<>.b, Gcvrool Hospirol. 
Upgrading o f  heating services. 

At  the close o f  the year the following schemes, in addition to 
the major development, Mere in progress or likely to be coni- 
~nenced in the very near future - 

B!lnrl<>y Gmo-01 Hospifol 
Intensive Care Unit. 

V i c m i o  Hu.ipiro1 
Provision o f  Day Rooms for Medical Wards. 
Radiological Safety precautions i n  X-Ray Department. 

The new Pathology Laboratory was officially opened by 
Professor A. C. P. Campbell, Professor o f  Pathology. Univcr- 
sity o f  Manchester on the 1st June. 1967. 

The Laboratory is now able l o  providea full Cervical Cytolo- 
gy Screening Service for the population within the Committee's 
catchment area. 

The demands made upon the Department continue to in- 
crease and the stage has been reached when any further in- 
crease in volume o f  work underlaken can only be achieved by 
automation. A second line auto-analyser has been installed in 
the Biochemistry Section and an automatic platelet counter 
has been provided fnr the Haematology Section. 

X-Ray Service 

The work o f  the department has continued to incrcase 
gradually and equipment has been modernised to meet this 
demand. 

The X-ray equipment at the Burnley General Hospital has 
been replaced by a Zenith 401 unit costing f 11,000, designed 
and installed by A. E. Dsan & Co.. Croydon. The X-ray 
couch is o f  new design and is to the requirements of the Con- 
sultant Radiologists. 

New mobile equipment has also been made available for 
ward and theatre use at the Victoria Hospital. 

The third X-ray room used for minor casualties at the 
Victoria Hospital was due for upgrading to comply with radia- 
tion protection standards. This scheme was originally sched- 
uled to he undertaken in 1968169, but the work has been 
brought forward and i s  now in progress. 
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Cardiological Service 

A supplement to the equipment o f  the Department has bccn 
the provision o f  a Vitalograph machine uhich will be used for 
the measurement o f  pulmonary function. 

Pharmaceutical Service 

The minor capital suhernc approred by thc Rcgional Board 
for an extension o f  the Group Pharmacy at the Burnlcy 
Cencral Hospital at a cost o f  f8.000 has been completed and 
provides improved accotnniodation for in-patient and out- 
patient work and also much needed extra storage facilities. 
One of the [main advantages is that i t  will separate the manu- 
facturing departments from those concerned with issues and 
receipts. 

The Aberdcen Systeni o f  drug distribution has been inlro- 
duced as a pilot scheme on one ward at the Bumley General 
Hospital and has been enthusiastically received and operated 
by the medical and nursing stalr. 

Works Maintenance and Engineering Services 

I n  addition to the major capital works being undertaken in 
theGroup. a great deal o fwork  is done by the Engineeringand 
Works Departments on  the maintenance o f  cxisting buildings 
and services and in the execution o f  smaller schemes o f  im- 
provement, extension and adaptation. 

The C'onimittcc haw approved a scheme for the introduc- 
tion o f  a Planned Maintenancc Programme for the electrical 
and mechanical sewices at the Burnley General and Marsden 
Hospitals which providcs for a programmed inspection and 
maintenance o f  all the equipment, machincry, etc., and will in- 
volve the appointnient o f  two Fitters, one Plumber. thrce Elcc- 
triciansand three Assisrant Engineers. Arrangenienls have also 
been madc to deal with the increased amount of clcctro- 
medical equipment in the hospitals by thc upgrading o f  Mr.  K. 
Honwood. Electrician. who wil l  now be available to assist Mr.  
H. Omierod, the Assistant Enginccr i n  chargc of the mainten- 
ancc of this specialised equipment. 

I t  is also intended to draw un a schemc of olanned buildine 
tnaintcnancc to provide a regular programme o f  painting, 
decorating and wall washing throughout the Group. 

Central Laundry 

The Pooled Linen System introduced last ycar for a large 
selection o f  items has now been extended to all thc hospitals in 
the group. After somc minor "teething" problems in the initial 
sages, the system appears to be working satisfactorily and thc 
hospitals arc bcing provided u i t h  a better servicr. 

The output o f  thc Laundry continues to increase, the average 
weekly figure now bcing approximately 65,000 pieces and i t  is 
anticipated that the opening of the nzw Maternity Unit at the 
Burnley General Hospital will bring about a sizcablc increase. 

ZEW BRITISH STANDARDS 

B.S. 476: Fire lesls on building materials and structures 
476: Part 5 :  1968 lgnitability test for materials 5s. 

B.S. 476: Part 6:  1968 Fire propagalion tcst f i x  materials 6s. 
Cornp;%re, the contributions olcon~huatihlc huildlng m,wri.~lr to the 
smwth of fire. 

B.S. 3999: Methods o f  measuring lhe performance o f  domcstic 
electrical appliances 3995: Part 5:  1968 Electric Cookers 15s. 
Principal perlbrrn.~n~c ch.ir;tctrrirtic\ o f  interest to the clreis 01. 
dornc>lic clcctric  cooker^. Applies to coakcrr wth ;I rated lnput of 
not less than 3Lw. Doe? ,not apply to cookers osed for con~merc~a 
caleiing. The Consumer Council will uac thi\ \~nndsrd lo r  i t \  Tcllag 
rohcnie. Supersedes B.S. 1315. (SBN: 580 0 W 8 4  21 The shadc chart 
for the arserment of  browning, included in rhe st.nnd.trd. is also 
aviiililble separ.ttely in the forrnafa shadc chart and ii ~hrldc gilugc, u, 
tbllo\\\: 

B.S. 3999: Part 5C: 1968 Shadc chart 3s. 

B.S. 3999: Part 5G: 1968 Shade gauge 10s. 

B.S. 4323: 1968 Method for the estimation o f  dimensional 
change induced by a free-steam vacuum garment press 5s. 
trtimatc\. by rislulation. the recovery lroni iatcnt rnilnuijctur~ng 
\trains of woven and knitted fabrics. ISBN: 58O00224 11. 

S E P T E M H E K .  1 9 6 8  

REVISED BRITISH STANDARDS 

H.S. 161 : 1968 240 V Tungsten lilanienl general scrvice electric 
lamps 10s. 
Tungrtm lilarncnt l a r n p ~  for general lighrlng scruicc on 240 V. 
supplie.. Dmmrioni of "litling\ l iec \pncc" requiremeni\. Typc ccr, 
for lamp cap lempemture r i x  ISBN: 580 U0226 81. 

Supplemml No.  1: 1968 to B.S. 192: 1961 Open-ended 
spanners 3s. 

lor uw r i th  I S 0  nlelrlc fa\lcner\. Suggested ' h e  cornhln;mon~ f&. 
double-ended rpanners havu hecn included to provide guid;mcc on 
pos\ihle future dsielopmmts. (SBN: 580 00235 71. 

H.S. 747: 1968 Rooline felts 10s 

B.S. 1846: Glossary o f  terms relating to solid fuel hurning 
equipnicnt 1846: Part 2:  1968 lnduslrial watcr heating and 
steam raising installations 8s. 
De.tls w ~ h  ierrnr relating to rol~d fucl hurning ii~st;tllar~u~~r >upplying 
ihot uatcr or ste;im. includmg those fired wth pul\criwd ti~cl. 
ISHN: 580 00227 6). 

Supplement No. 1 :  1968 to B.S. 2558: 1954 Tubular box 
snanncrs 3s. 



Supplement No. 1 : 1968 to B.S. 3555: 1962 Ring spanners 3s. the functional parameters o f  designs, they are not necessarily 
Providcq ~nformation ahout basic . m o s  flat5 spiinner s8rec rneferiary 
tbr use ~ 8 t h  I S 0  metric fartenorr. Suggested six- conlhination\ lu r  
double-ended spannor\ have heen includcd to pro~ide ga8d;lncc on 
possihle furure developmcnt~. ISBN: 580 00237 31. 

Supplement No. I : 1968 to B.S. 4006: 1966 Socket spanners 3s. 
Prortdcs information ahoot haric across flat\ spanner ncccwary 
lor u\r -8th I S 0  mctnc 1:#stenerr. ( S R N :  580 00228 1 I .  

appropriate as series o f  linear sizes for detailed engineering 
design work. 

The standard therefore contains a recommended list o f  pre- 
ferred metric basic sizes from I millimetre to 300 millirnetrcs 
and guidance i s  given on the choice o f  sizes larger than 300 
millimetres. The series shown are based on the following three 
main considerations. 

REVISED CODE O F  PRACTICE Firsr. Convenient simple numbers are preferable bccaitsc a f  
the resultingsimplification o f  product design and manufxturs. 

CP 144: Roof coverines: CP 144: Part 1 :  1968 Built-LID .~ ~ ~ ~ 

bitumen fell 10s. Sc,co,rd. I t  is frequently necessary to use ranges o f  sizes ha\- 

Ilc;,l, *,,h of hi,umcn rooij,,il clt5 conbrn,ine to B.S. 747. sclr ing small, or relatively small, but constant increments. I n  such 
~~~~ 

dow rcquirenlent. Tor n,ater>al< der~gn and co~truct8on of roof? cases the use o f  a geometric series has no practical merit. 
and preparation of rurlhccs both flat itnd pitchud on which hutlt-up 
roofine ir to he i.cid and gives general recommendafionr to cnsum Third. A series o f  linear basic sizes for design use should be 
a ~ t i ~ l j c t o r y  rooling ~ ~ e r i n g .  Roofing d~t i l~ ls  are illusrruted. commensurate with standardised or comnionly available sires 
ISBN: 5R00022081. 

or semi-finished materials, small tools, threaded fasteners, etc. 

AMENDMENT SLIPS 
ncl: > o .  

B.S. 65 and 540: 1966 Clay drain and sewer pipes 
including surface water pipes and fittings. 
Amendment No. I PD  6110 

B.S. 459: Wooden doors. 459: Part 2:  1962 Flush 
doors. Amendment No.  3 PD  6375 

B.S. 497: 1967 Cast manhole covers. road gully 
gratings and frames for drainage purposes. 
Amendment No. I PD h398 

B.S. 8%: 1953 Capillary and compression fittings 
of copper and copper alloy for use with copper 
tube complying with B.S. 659 and B.S. 1386. 
Amendment No. 4 PD 641 l 

B.S. 1186: Quality o f  timber and workmanship in 
joinery .l 186: Part 2: 1955 Quality ofworkman- 
ship. Amendment No. 4 PD  6397 

B.S. 1191 : G y ~ s u r n  building plasters. 1191 : Parl 2:  
1967 ~rem/xed ~ightweight~lasters. Amendment 
No.  I PD h400 

B.S. 1500: Fusion welded pressure vessels for 
general purposes. 1500A: 1960 Extract from 
B.S. I 5W:  Part 1 : 1958. Amendment No. 3 PD  6387 

B.S. 1740: 1965 Wrought pipe fittings, iron and 
steel (screwed B.S.P. thread). Amendment No. I PD  6408 

B.S. 2050: 1961 Electrical resistance o f  conductive 
and anti-static products made from flexible poly- 
meric material. Amendment No.  3 PD  6208 

BASIC METRIC SIZES FOR ENGlNEERlNG 

A British Standard which is important i n  the change to 
metric in the U.K. engineering industry has now been pub- 
lished-B.S. 431 8 Pr<,/ewrrrrrl,rreWir bosir rizes/or cwgi,rccrin~~- 
prepared by B.S.I. after an extensive survey o f  existing usage o f  
basic sizes in melric countries. 

I n  the absence o f  I.S.O. (International Organisation for 
Standardisation) Recommendations on this subjecl, the new 
standard has been based on national standards and EURO- 
NORMS for materials. 

During the develo~ment of B.S. 4318 reference was made to - 
I.S.O. Recommendations on preferred numbers but i t  was 
concluded that, while series of preferred numbers are import- 
ant as a gutde to the rational selection o f  ranges o f  values for 

I n  the light of B.S.l.'s investigations it is considered that the 
series presented in this standard represents the most rational 
practice for British industry in adopting the metric system and 
i t  is hoped that its publication will servc to stimulate further 
elTorl towards international agreement on this subject. 

The provisions of lhe standard are not, however, intended to 
override the choice o f  sizes given in current British Standards 
which comply with I.S.O. Recommendations and other 
international agreements. 

(B.S. 4318, price 5s.) 

RETREADED TYRES 

Statistics show that Paulty tyres are a prime cause o f a  large 
number of accidents involving road vehicles, and the fact that 
there has been some adverse criticism o f  retreaded and re- 
moulded tyres shows the need for a measure of control on their 
processing. 

In view o f  the rrcent Ministry o f  Transport Regulations 
which make it an offence to use on  the roads tyres with treads 
worn beyond prescribed limits, damaged casings, recui treads 
and other unsuitable types, a new British Standard in the auto- 
mobile series, B.S. A U  144 R ~ ~ r w a d r d  cm u ~ r d  co~~ r~~ rc r - c i d  
whicIe t)vw, will be o f  interest. 

This standard, prepared at the requesl o f  the Ministry o f  
Transport, concentrates mainly on the examination and pre- 
paration o f  the old tyre before processing. and gives limits o f  
acceptable damage. Details of suitable rubber compounds are 
included. 

The standard covers retreading, recapping and remoulding, 
and il is a requirement that tyresshall be so procrsszd that thcy 
are suitable for prescribed road speeds for din'erent types. 

Tyres which comply with this British Standard must be 
marked with the specification number: "B.S. A U  141" and the 
word "RETREAD" or " R E M O U L D .  

11 is understood that the Ministry is considering implenieni- 
ing the standard by legislation; such action would go a long 
way towards eliminating unsatisfactory retreads. 

I t  cannot be too strongly emphasised, however, that the 
vehicle user, also, has a responsibility in reducing road acci- 
dents. N o  matter how good his lyres, new or retrcadrd, they 
must be maintained to ensure correct inflation pressures for 
the loads and speeds recommended by the rnakers-particu- 
larly important in these days o f  increasingly high speeds. Tyres 
must be examined regularly for signs of damage and tread 
wear and renewed as soon as they become unserviceable. 

T H E  H O S P I T A L  E \ G l \ E E R  



On the Market 

Nk:W KMERGENCY I.IGHTS SAVE 
1NSTALI.AI'ION COSTS 

Two new self-contained cniergcncy lighting units harc 
hren marketed hy Accessories Eledriral Supplies Ltd., 11% 
I28 High Road. L m d a n ,  N.15 Incorporating Voltablac 
nickclkadniiuni hartcries and automatic charges. they nccd 
no maintenancc. and appreciahle ravings. i t  is said, can be 
made in in\tallatian corts as thcy can be connected to the 
normal mains circuit. a \t.parate law~vol~tagr circuit hcing 
unnecwary.  

The TL7 unit is a 7 ~ i n ,  diameter ceiling-fitting unit with 
one ISW mains-voltage hulh. I f  a mains failure occun,  two 
3.6V IA bulbs are automatically illuminated by battery  cur^ 

rcnt and will remain cnrrgiscd fo r  approximately I +  hr. 
When maim current i \  restored. the hattcry is ruchargcd hy 
Ihr inbuilt charger. 

Two-thirds of battery capacity. ~unicient  to provide a n  
hour's cmcrgcncy illumination. ic recovered after a day's 
recharging. 

A rmall ncon indicatur. which is mainc-energised when 
the unit ic I i w .  is provided to warn a person who change, 
the main bulb when necessary. Price of the l L 7  is L22 1 0 ~  

The other unit ic the FLIZ. 'l'hi, is a rectangular wall 
tilting with a reeded acrylic front carrying thc word, 
"Emergency exit". l h u  EL12 cmtr L22 Ill\. 

The Voltabloc batteries ucud arc made hy ('admiuni 
Nickel Hatterir, Ltd. 

NEW INDICATING THERMOSI'ATS 
Ward Brookr & Cu. Ltd.. Loudwater. Nr. High Wycombc. 

Buck$. are m a r k r t i n ~  n rangc of two~htep vanahle in- 
dtcating thrrmo\tat,. 

The nrw units comhine the lcatures of clcar trmperaturr 
indication and switch setting position with negligible pointer 
drtent when the switch is operated, and clow switch d i f f r r~  
ential. The mca,uring systcm opcratec via a liquid filled 
phial and capillary tuhr ryrtcm whereby the pressure n r c c s ~  
sary to a c t i ~ a t e  the indicating mechanism results f rom thc 
liquid's expansion due to trmprraturu variations a t  the 
phial-the increased pressure is then transmitted to a 
hrllow\ rxpan\ian unit which converts i t  into a mechanical 
force. 

Set point setting of the control rwitch. which is indicated 
on a wparate x a k .  ir lprovidrd hy a rimplc cam mcchan- 
ism. Twc  independent micro~switches. capable of being \et 
ovcr the entire operating range, are normally built-in to 
thew indicating thermostat\ and are rated a t  IOA. 125. 
250. 430 V a.c, or SA at I25 V dc..  whi l~r  a third factory 
rct switch ir ratcd a t  SA. 230 V a.c. and 0.4A. l l 0  V d.c. 
Version5 with 4 indcpcndent switches are available i f  re- 
quired. Although switching dilfcruntials are kcpt to an 
aholute minimum. thry are directly drprndrnt upon the 
typc of switch u x d  and largcr ditlerentiak can be provided 
by the use of auxiliary cwitch camc. General purpose micro- 

A re~,iea, of new equipmertt and marerial.~ and their deseloprvenr 

\witchc\. high \rnsitivity \witchc\. and high d.=. capacity 
magnetic blow out switchr.; are availahlc with minimum 
switch differentials of I f . , , , .  Zf"., and 7 ' : , ,  respectively. 

The new indicating thermostat rangu comprises a num- 
her of models with temperature ranges varying from - 100 
to ; 200'1:. ( X0 to -40 C.) to 300 to 560'F. (150 to 
300 'C. l  and capillary tuhe lengths of 40 ft .  for  tempcra- 
lure* U p10 320.F.  (160'C.) o r  10 ft. fo r  temperalure\ up 
to 560°F. (30OC(). Both Rush and surface mounting type5 
are available. 

~ ~~~ 

NEW KVAPORATOR THERMOSI'AT 
FROM UANFOSS 

Ihnfuss (I.osdos) Ltd., h Wad\worth Road. Perivalr. 
Middlesex, announcc the introduction of their type 09OB3 
evaporator thermostat which is used for  the control o f  
compressors in frecrcrs and similar equipment. 

A main switch on the unit makes circuit on a rise in 
temperature, whilst a signalling switch. which is of the 
changeover (SPDT) typr. i~ activated if the tcmperature at 
the bulb on the capillary tube incrrasej to a predetermined 
valuc above the main switch cu t~ in  temperature. 

The Danfms typc 090B3 thermostat is availahlc with a 
cut-out range o f  1327 'F .  (7) 15 'C.) within an overall t rm- 
prrature range of approximately -3115' F. (-35:-15.C.) 
with differential5 of hetween 7.?'F. (4 C.)  and 2 1 . h F .  
(I 2°C.) appruximatuly, depending on the trmperaturu rangu. 
The signalling temperature i \  normally ad ju~ tud  to between 
approxiniately 3.6-F. ( 2 C . )  and 18'F. (10°C.) higher than 
thr main cwitch cut-in temperature. 

Within limit,, the thermostat can he ,upplied with any 
lcngh of capillary tuhe. although the standard units arc 
available with tuhe lcngthc .X or  1.2 m.  (31 o r  48 ins.). 
Flcctrical ratings are hA, 250 V a.c. (main *witch) and IA. 
250 V a.c. and 0-IA.  250 V d . c  (cignalling switch). 

The type 090B3-a new unit within the Danfoss 090 
\cries of thermostats  has  been incorporated in the Danfos\ 
standard programmc and will wcntually ~uperscde the cur- 
renr 50E crries. 

TEMPERATURE RECORDERIALARM FOR BI.001) 
BANKS 

Instant audible warning of dangerous variation in the 
temperature of blood hank storage units is providcd by 
British Rututherm's new recorder;alarm. In addition to  
giving warning of temperature rise or fall, the  recorder ha* 
a relay which operates the alarm in thc event o f  mains 
electric supply failure. 

T h e  instrumml--Model 066211-is rnrrcury~in~ster l  
operated. It has a 6 in. disc chart marked with a green band 
rmphasiring the "hafety" zone between 2 2 ' C  and 7.8hC. 
Two fixed electric contacts provide an alarm signal on a 
4: volt buzzcr i f  thc temperature varies outside these 



limit,. The spccial hattery~opcrated relay i\ huilt into the 
caw to operate the alarm in the event o f  mains supply 
failure, lixtension terminal, for rumotc alarm indication 
are provided and a cwitch for manual tot ing o f  the alarm 
circuit i s  included. 

I h e  recorder ca\c i s  o f  dic~cact aluminium alloy. suitable 
for  panel mounting: wall mounting can hc provided. The 
6 in. chart i\ ranged from minu, 10 C'. to 50C'. with n 
\wen-day rotation period, operated hy a spring-wound 
clock. The pen i i  of the capillary type, fed i rom a rrsrrvior 
clipped inside the tax lid. 

A 10 ft. copper shcathed \tainlcw ctcel capillary i\ fitted 
a \  \tandard. with an X in. hy : in. diameter stainle\\ steei 
hulb. 

1-he pricu of Modcl 06h2l I i\ f X Or. Od. and dvlivury 
i\ eight weeks. 

A modcl with a 10 in. disc chart i s  already in the com~ 
pany'i rangu. and their addre\\ i? Mertnn Ahhey. Lontlnn. 
S.W.19. 

120 kW MOBILE SI1,KNT GENERATORS 
A new type o f  \ilcnt gcncrator. that combincc extreme 

mohility with high power capacity and i s  sound proofed 
to reduce the noiw lcvcl of the diesd engine down to 55 
decibel<. is introduced by G & M Pawer Plant Co. Ltd., 
Whitchou~e Koad. Ipswich. 

l ' hc  generator. developed by Scania-Vabis Ltd.. i r  cow 
d e r c d  to he of particular interest to hmpitals and t h o ~  
whn are required to prnvidu emergency supplic* 10 area, 
where power failure ha\ occurred. Inaudihlr at 50 fret. the 
generatar i c  the complete ancwer for operation at night in 
huilt up reriduntial arrac. 

Daignud ~pccificaliy to the rrquircmcntc o f  G M 
Power Plant. the generator employ\ a\ its prime mover a 
Scania-Vahis DSlL l l  six cylinder, turho-charged. radiator 
conlcd diesel engine giving a rating of I Y I  R.H.P. at 1.500 
r.p.m. Thi*  i s  couplcd ta uithar A.('. alternator< or D(' .  
gcncratorr of Bri t i \h manufacture. The output i s  120 kW.  

An acoustic insulated cabinet reduces diescl engine nolw 
h w n  to 55db in the 500 to 1.000 cycles frequency rangc 
and the four large doors can he fully opened out t o  give 
complete accu?sibility i irr routine maintenance and c r rv ic~  
ing. 

Thc generator has a high power to wcight ratio. weighing 
only 5.3 tons complete wi'th i t \  cound proof cahinct. The 
unit can bc easily mounted on any six to seven ton lorry 
chalsis to prnvide a highly mohilr  umcrgency wurcc. 

Overall d in i rn~ions of the unit are 157.2 in. long. 78-7 in. 
high and 965 in, wide. 

MAJESTIC INCINERATOR WII.1, BE SOLD RY 
SOUTHA1,LS 

The new Majestic 23 electric incinerator, introduced by 
Ocborn Manufacturing Company Ltd., wi l l  now also hr. 
markrtrd in this country by Soldhalls (Birmingham) lid., 
of  Birmingham. 

T h r  Majestic. with a capacity o f  2 3  cubic feet, will bc the 
biggest machine i n  Southallc' camprehencivc rangc o f  gas 
and electric incinerators. The incinerator will he known as 

the South;ills Majestic. and will also continue to he \old 
and \ c r v i c~d  hy Oshorn under the namL. ('ohra Majestic. 

The Maimtic has some unique featurec, including a fool- 
prc~of double burning element and a turbo chamher which 
hum? thc \make hcioru i t  enters the flue pipe. 

NKW FAN HEATERS FROM 'XPElAIR' 
One o f  the two Fan heaters availahlc from Xpclair Ltd., 

the ventilation fan manufacturers of ('olche\ter, Essex, i s  a 
new unit capable of carrying nut the work previously 
handledby four modelc. 

The 6kW (WH60) rcplacc\ the 5kW mudcl which had 
hccn markctud in ~ i ng le  and three-phase form w h i k  re- 
taining the wme aplxxrance as i t s  predecevor. offers 
extra perfurmancc and covcrc a single-phase voltage rangu 
of 220-2501 as well as a ihrce~phasr rangc o f  380-440~. 
The price remains L21 5 5 .  Od. 

The smallcr 3kW (WH30) unit fraturec imprnvcd ap- 
pearancc and ha\ hew  mod~.rniwd. I t \  pricc rumainc at 
115 18,. hd. 

AIM hcing introduced by Xpclair this year arc new Fan 
Heater Controller\. More modern and functional i n  ap- 
prarance. the controllerc can be flush or rurfacr mounted 
and a r t  availahlr with or without thermo\tat. HC301 con- 
tn,llez with thcrmostat. price i s  fh %. Yd. HCW2 contrc~llur 
without thernimtat f l 19s. 0d. 

An important mfety feature common 10 hirth units 
i s  the fact that heating elements never exceed black hcat: 
others are incorporated in caw of inturrulrfion to thc 
air Row. 

The 3kW heatcr circulate\ IZSIiKl cubic fret of warmed 
air per hour with a hcat output n f  IO.IKX1 B tuh .  The 
6kW unit circulates 13.800 cubic feet o f  warn, air pcr hour 
with a heat output of 20.500 Btu h. 

N E W  POLYTHENE B I N  1,INING 
W.C.H. Contaieers ISd. can now incorporate an in- 

tegrally~moulded whitc lining i n  thcir polythene him I t  i* 
important also i n  all situation\ whcrc a high standard o f  
hygiene must be maintained. 

Some W.('.H. hinc have the whitc lining as a ctandard 
feature. while i t  i s  available as an optional extra on 
other\. I n  the range of bins which have an "E" prefix. there 
are I I hinc which have ~tandard moulded white linings. 
C'apaciticr rangc from 5 to 25 gallons. diameters from l l 
in. to 20 in. and depth, from 9 in, to 10 in. Some are 
tapered and others are stacking bin*. Colourc availahlc 
are natural, mottled grey and hlue. 

Prices: from 2 7 ~ .  6d. to Yhc.. depending on modcl and 
quantity ordcrcd. Further derails from W ( ' B  Container\ 
Ltd.. Stamfard Workc. Rayley Street. Stalyhridge. ('hc\hiru. 

I . IQUID I.EVEI. GAUGE 
Ward Brookr & Co. Ltd., members of the Norcrar Croup. 

Loudwatcr, Nr .  H igh  Wycan~bc, Bucks, arc. marketing a 
new range o f  l iquid lrvel gauges which are witable for  ucc 
with all non-corrohive liquid5 including those o f  flammable 
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or harardous nature. The new units, which are o f  thc 
pncuniatically opcrated type and self-containcd. provide 
remote indication o f  the liquid levels i n  vented tanks. 

The range comprise\ three basic models, all o f  which 
are available in R u ~ h  and wall mounting typcr, for hand 
pump manual or comprcswd air automatic operation. 
Model I i\ ruitahlc for uye with tanks o f  from 2 f t . ~ I l i  ft. 
high and ha* a maxlmum mounting distance from the tank 
of 150 ft. for 'thu hand pump modcl and 1,000 ft. for the 
automatic constant air model. Model 2 i s  a medium range, 
long scalc type. which may be used on tanks up to 15 ft. 
high. whilct Model 3 i q  capable of measuring tanks up to 
a maximum o f  3 0  ft. high. A l l  model, can he weathcr~ 
proofed and fitted with switchcs which give "highilow" 
warning again\t the tank overflowing or emptying, and 
a l v  have hu i l t ~ i n  spccific gravity correctors qo that they are 
adjuctahlc on site to cater far  different grades of oil. 

Further details o f  Ward  brook^. l iquid levcl gauges,  in^ 
cluding price and delivery. arc availahle on requmt to the 
manufacturer\. 

VICKERS MARKET NEW RESPIRATION UNIT 
Said to be one of the mmt  advanccd re\piratorc daignud 

particularly for inlunsive therapy applications has been 
introduced to this country by the Medical Croup o f  Vickers, 
U.K. diqtributors for  Puritan~Bennrtt International Inc. 

I t  i s  the Runnett M A - 1 - 0  volume~limitcd rc~pirator  uni l  
which incorporate, an entirely new printed-circuit clcctronic 
control sy5tem. 

l i l t ra~h igh  efficiency bacteriological l i ltrrs provide n r a r ~  
sterile gac for  the patient and so reducethe dangrn of c r o w  
infcctian, anr of the greatest problems arising from the 
uw o f  patient breathing equipment. 

Other fraturec of the M A - I - B  includc a ~pi ronwter  rhow- 
ing tidal rolumu; an u l a p d  time indicator: an adjustable 
heated humidifier and a nebulicer for the adminktration o f  
medicamcnt'. 

Vickers Medical Group already act a5 U.K. di\trihutor\ 
for Puritan-Bennctt intrrmittunt positive~preccure breathing 
therapy equipment, anac5thcsia assi~tor? and rrcpiratorc. 
The Company'? addrcss i s  Vickers House. Millhank Towcr. 
Millhank. L.ondon. S.W.1 

NEW ZEISS PHOTOMICROGRAPHIC CAMERAS 
IWR AI.1. FORMATS 

Carl Zriss of We51 Germany have developed a rangc o f  
photomicrographic equipment which offers suitahle attacti- 
ments for wery  possible type of photo recording requirr- 
mcnt. There are three basic models of camera f o r  attach- 
ment to the microscope either by an adapter ring, or camera 
arm. They house thc image-forming objective and take the 
focusing telewope, uced to view and adjust thc spccimun 
image while the camera i\ i n  pmition. The back of the 
body then acceplr a varicty of fi lm holderc or standard 
camera back*. 

The photamicrograpt~ic camera attachment model I ha< 
a mechanical shutter and incorporates a stationary beam 
,plilting prism diructing 60'!(, of light to the fi lm planc, and 
30°,, to the virwfinding l c l r r c o ~ .  The model l[ i s  similar 
hut has a variable beam splittcr which sin>plifirs use a i  
the optional exposure control unit. Thi rd choice o f  attach- 

ment i\ the fully automatic camera which has a rotary clec. 
tric \butter with the added advantage of vibrationlrcc 
operation. Each o f  the three typcr o f  body is availablu i n  
five yires to take all roll and plate films f rom 35 mm. to 
5 in. x 4 in. 

Standard Polaroid and Linhof camcra back? can he u w  
i n  conjunction with thc bodieq, and Zeiss Ikon Contarex 
camcrac can  be used with nothing more than an adapter. 

Selection of th r  appropriate camera attachment depends 
on the s i x  o l  negative. the type o f  shutter and exposure 
control required. Small formats are recommended where 
fluorescent illumination i s  to he used as shorter exposure 
rimes are posib l r .  This range is available for all c x i hng  
microscopes made by Zuicc Oburkochen. 

The ('arl Zeiss agentc arc Dcgcnhardt C'+ Co. Ltd.. 20. 
Mort imer Street. London. W. I .  

NEW CEILING MOUNTEI) AIR CON1)ITIONERS 
A new rangc o f  cplit system air conditioners. named 

thc "Champion", i s  being marketed by York Division of 
Borp-Warner Ltd., North Circular Road, London. N W 2  

Designed for  quiet operation and situation\ wherc Roar 
\pace i s  limited. the "Champion" rangc comprises ceiling or 
shelf mountcd preenginrered air handling section? and 
matching Yorkometic high ~ i d e  equipment for simple cop- 
per pipe connection on cite. 

l h i .  comnact cooline w c t i o n ~  are con\tructed from sound- - 
proofed fibre g la~h with removable panels for incpection 
and adiustmmt. 'The units are comnlrte with cooline coils. - 
centrifugal type fans, resiliently mounted specially sized fan 
motors. cxnansion valve. \tee1 condensate trav and filter. 
~pc ra t i ona i  \tandard accessories include st;p~controlled 
clrctric heaters. wall mountud thermoctatc and decorative 
air distrihution plenums. 

Whcn fitted with decorative plenum. a Champion air 
handling section rcquirrs no ductwork or floor space for 
single roam air conditioning. Fu r  air conditioning more 
than onc rnom. cooling sections can he inqtalled with ceiling 
or undertloor \upply and return air ducts. 

. ~ 

NEW PORTABLE TEMPERATURE RI.:CORDER 
The "Thurmoicript" temperature chart recorder mark- 

c t d  hy Smiths Industries is a new, compact. portable, hl- 
metal instrument which har h e n  drsiened \necificallv 10 - 
meet the problems uncountrrcd where temperature mea5uru- 
mcnt i s  critical. I t  i s  uminrntlv quitable for the monitor in^ - 
of storage or coding temperature\ during trancportation 
and i s  equally suitable for use in indurtrial lahoratorie\ 
and the heating and ventilating field. 

'The instrument, which can he held in the hand. i s  self 
contained in a robu\t case and weighs only l kg  (22lhl.  

Three mndcl\ are produced. covering the following temp- 
erature rangrc: O to ' h 5 C .  2 0  to 1 4 5  C. and 4 0  
to i ~ 2 5  C. I he recording chart i s  driven by a clockwork 
movement having thirty two days running time, which pro- 
vides a choice of three chart speeds, enabling each chart 
10 run for right, sixteen, or thirty-two days. 

The recordud accuracy i s  bcttrr that l . ?%,  o f  full scale 
over the 65 mm. (2.5 in.) chart width. T h r  Company's 
addre\\ i\ Kclvin Housc. Wembley Park Drive, Wcmbley. 
Middlewx. 



! Notes for Members 
ROTATION OF MEMBERS OF COUNCIL. O F  THE 

INSTITUTE 
A t  a Meet ing o f  Counc i l  held on  30th July. the r o t a t i m  

of its Memhur, waT determined, t o  comply  w i t h  Article, 
81 and 82. I.ots were d m w n  (Ar t ic le  X21 and thc rewl t ,  
were a5 f o l l ow \ :  

(;t,rrcru/ Mo, ih i , r \  7'<> w ~ i r ~ ,  

H .  A .  Adam\  1964 
K .  W .  A\h ton . . 1970 
M .  J .  M .  R d e y  1471 

\ im>it io icd M<,,,>hcr$ 
H. A.  H e r m m  1461) 
k. J .  ha twe l l  1970 
G.  S. G i l l a rd  1471 

Awe Mr,,ihc,ri 

V. K i ley  (Walur)  lcI64 
D. H .  Mel low5 (E. Midland,. L.ancs.. Ylrrkc & 

N. Eart! . . 1969 
D. C '  Nico l r tm (Scotland) . . .  . . 1470 
R. G. Smith (Midlandc. Southcrn K South 

We\t)  1970 
K .  Luke  (N.  I re land) 1971 
K .  C .  Magee (London & East Ang l ia )  . 1971 

I'resunt Member \  o f  Counc i l  w i l l  be eligihlu l<,r r r ~  
elcction upon retirement (Ar t ic le  831. 

JOlN'l' SCOTTISH BRANCHES 
Sixth Scottish W c e k ~ E n d  Confcrencc to  b r  h r l d  a1 

Gart loch Hmpi ta l .  Gart loch. Gla\gow. b y  k i n d  permi \ -  
\ ion o f  the Board  n f  Management f o r  Glasgow  north^ 
t:a\tern Mental  Ho \n i t a l i .  

T h e  programmr w i l l  he ac f o l l o w s : - ~ ~  

l 'hurday,  3rd Orloher: A\*emhle and ('01li.e 
Thc Olficial Opcning of the (imfsrencc and 
welcomc h) the Chairman <,1 the Ho:ird o f  Man- 
agement for Glasgow Nwth-Eastcin \Icntal 
Hmpiral.. Duncan H. ('nlqahon. Elq 

.&ssii~i, I. Chairman: K .  M'. W i l ~ o n .  E n g  
\I.I.Mcch E.. R I I  H.V.E.. Regiunal Enginecr. 
Wcstcrn Regional l luspital 13oard. 
"hlodern Trend, in  Hospital Sterili,crs" h! 
Camero \~  Wc\mcs. T I ) .  M D . .  M.R.('.P.(<;.). 
D P.H.. Medical Supcr~ntcndcnt. Victol'ia 
Infirmary. Glasgow. 

S 2 .  Chairmall: l'. H. Finnic. F.I.P.(.. 
D i rcc to i  ~ > f  ( leanqlnp. Ctlrporarion i l f  Glagow.  
" l> i~po\a l  ('hures'. h)  G Haird. M S c .  
4 \ 1 1  H.V.E.. A.M.A.S.H.R.A.E.. M R S  H..  
Ruildlng Scivicci Rcvxrch Un~ l .  . .  

Friday. 4th Octo1,er: 4scmhlc  and ( oftcc 

.S . rs i rw  3. C hnirman: A.  Wothcrrpuon ( E n g . .  
4 M I (  E.. h1.l.Mech.F.. M . I .E .E .  S c t ~ l ~ s h  

'1.311 a m. 

10.00 a m  

l(l.15 a m .  

1.00 p m  

9 30 a m .  

Salartlny, 5th Ortobel.: A w n ~ h l c  a ~ i d  ( d l c c  

.S~.mioii 5 .  Cha i l n l an  . I\ Andc~\ i ln .  \l.I.E.F. .. 
4 h l l  R1ruh.E.. \ . \ l . I .H .V.C.  1)qw11 Kcg- 
lunal H ixp i tn l  Hoald. 
"Opcn F o t u n ~ . ' .  4 ,clectud p.tni.1 rqxc\cnt inp 
Regic,nel Ht>.<rd. I3oard u1 V a n a g c n ~ c n ~  w,d 
Ho\pi la l  kvc l  w i l l  cndca>o~ir t o  n n s \ u i  que\t- 
I o n  4 i i t t i  P ~ i h l r m * .  

Mc,,,h<,r.s C,/ ,/,c I'iiiic.1: 
J.  Fcxgusrrn. A ( I  S.. D I'P . ( i r i lup  SCCICIBI! 
rY i r e a s w e r .  ('entjal Lanarkshire Hc,spltal\. 
W. A B n w n ,  H Sc.. Psincipnl Ahhirtant 
Secrctnr). Western Rcg~on:tl H,npiIal Htra~d. 
I). Edgal-. A H . 4 .  t!,>rpilal 'iecrclar!. WC\ICIII 
Infitmar!. 

f7urthcr detail, can hu ohtainud f rom:  J. (adenhead. 
5 Glen Lce. St. I . c ~ m i r d \ .  l a \ t  K ~ l h r i d c .  T c l  C;tit K i lh r tdc  
24304. 

1.ONDON BRANCH 
I h c  r ixtecnth Annua l  Ladies l o f  thc Lond<>r i  

Branch w i l l  he held a t  the Hote l  K rmhrand t  fr i i la!. 
I l th  October. IY6X. The  Soua l  C'ammit t rc r r y>onuh lu  f o r  
i ts organisation lhopc that i t  wll. ar u?uaI. he well  cup^ 

ported. 

Appl icat ianc f o r  ticket, \hou ld  he made o n  t h r  a p p r o ~  
priate Appl icat ion t o r m  hy 2 ls t  Scptembcr next to W .  P. 
1.awrmcc. the H o n .  Festival Secretary. H i c  addre\< i\ 86. 
Highdown. Worcr5 t r r  Park. Surrey, and  he can he c o w  
tacted b y  telephone at T I iK rn inus  361 l (Ol l ice) and D f I K -  
went 2738 (Homc!.  

!>IRE PREVENTION CONPERKNCE 
The  Hrit ish F-ire Services Aswcia t ion  have arranged a 

Fi re  I'revcntion ( 'onfrrenuc on Saturday. 26th Octobur. 
at Lcavusdcn ( ; raup H m p i t a l  Hallroom. Ahhot, Langlcy.  
Wat ford .  Hert,. The  conference is opcn t o  n o n ~ m c m h e r \  
o f  the A x o c i a t i o n  and  Loca l  Author i ty .  industr ia l  and  
Hosp i ta l  Management representatives are invi ted t o   at^ 

tcnd. 

A n y  i n q u i r k  should be a d d r e w d  t o  the convenor of 
the conlcrrncc:  c o J, F. Lcathcrbarrow. F . C D .  F i ru  
I'revcntian Dcpar tmrnt .  Lcavrrden G r o u p  H m p i t a l .  A h -  
hot \  Langley. Wa t i o rd .  Hcrlc. Ic lephone:  <;anton 7?22?2. 

'1 he programme wi l l  he ac fu l luw<:  

Y.20 a.",.: Opcning o f  the ( o n l c r ~ m c e  hy  thc Cha i rman 
o f  i h r  Harp i ta l  Management (omn i i t t ec .  H. f3. I:ylc\. 
[:sq.. O.R.E.. M . A .  



UMUB IS THE 

T 
(power for trll e1ectric;tl 

ncr(ls by ~ i s t e r - ~ l t ~ c k s t o ~ l r )  
Lister-Blackstone diesel engines and generating plant meet every 
electricity generation requirement for base-load or emeraencv stand-bv dutv. 
W ~ l n  manual or at.tomat c conrrol, tnev nave won tne t r h  of tno~sands 
of  inoLstr 4, oca qovcrnmenf and pr vate Lsers rnroLqn theu deuendau~l r v  
ease of starting and economy of operation and maintenance. 
* generating plant for installation at water pumping stations, 

fire and police stations, industrial plants etc; 
x generating plant for all temporary site requirements for 

cranes,asphalt machines,flood-lighting towers, portable tools etc; 
x generating plant of 1.75 KW to 1400KW; 

x diesel engines of 1.5 bhp to 2.000 bhp; 

* built entirely in  Great Britain. 

For more information write to: 
Blackstone 8 Co. Ltd., Dursley, Gloucestershire. 

BUICK$WIE 
makes the power to keep things moving 

*A  HAWKER SIDDELEY COMPANY 
Hawkei Siddeley G~oup supplies mechanical, elecfrical. and aerospace et,uipmenl wirh world wide sales and service. 



4.30 a.ni.: "Application and extingui\hmunt propcrliur of 
Bnrrni~chlar~idit lu~~romethanu" (B.C.F.1. G. H .  J. Elkins. 
Lc.l.FIRE.E. of Graviner (Colnhnmk Ltd.). Slough. 
Buck, (to hc followed hy a dumonstation). 

10.40 a.m.: "Smoke Detectors". V. G. tor \y th.  M.A.. 
Minerva Detectors Company Ltd.  (followed hy a d c m o n ~  
\tration). 

1 1.30 a.m: "('hemical llazardc". Divisional Ofliccr .I. 
Paylor. A.M.I.FIKE.E. (('he\hire County Pirc Brigade). 

Lunch Break: Delegate\ arc invited to use the Social 
(7uhhou\c. 

1.45 ".m,: Dunion\tratian of First A id  t i r e  Appl iancc~ 
hy Thc Pyrene Co. Ltd. 

2.30 p.m.: "Somc Ra~ i c  Prohlums in Fire Pr<rtuctian". 
K .  A .  Haley. M.I .FIRt .E. ,  Deputy Chief Fire OHiccr 
(Statiord\hire County Firc Brigade). 

4.00 pm.  approximately: "Fire Film\". ( I )  "Pyrene Prw 
tech" (Loaned hy the Pyrene Co. Ltd). (2) "They call 
i t  t ireproof" (Ho\pltal Fi lm) (Loaned hy Hur t fo rd  
\hire C'ounty Fire Brigade). 

PEKSONAI. 
Mr. K. J .  E\an\. previously Group Engineer to thr Stoke 

Park Group H.M.C'., ha* hccn appointed Group tngineel- 
to thc Springfcld H.M.C. at l lpper Tooting, London. 

M r .  L. F. Gatzia* ha5 hem appwnted Group [ink' rinccr 
and Building Supervisor to Plymouth H.M.('. He move\ 

from the pm1 o f  Group Cnginucr to thc Royal Huckingham- 
\hire H.M.C. 

Mr .  G. L. Greenwood ha\  heen appoinud Group l in -  
gincur to the Mid-Hr r l s  Group H.M.C. He mavcx from the 
Min iu ry  of Public Building and Works. 

Mr.  D.  W .  Joyce has hcun appointed Group Engincur 
to thc Stnkc Park Group H.M.C. He i~ promoted from 
the pm1 of Ho~p i t a l  Enginccr at St. John'? Hmpital. Stc~ne, 
Aylcchury. a hmpital in the Group. 

C H A N C E  O F  A D D R E S S  

l'hc Vauxhall Hmlsl- ('0. (Ltd. announce that. in kwdcr t o  
rarimalisc thc manofacrure of the Company'r product# within 
Ihc Hahcock X Wilc<rr Group, thc ('ompnny's Oli icr \  and 
Works tl-ansfcvlrd A <  from I q t  lunc ,  1968. tcr thc premise, of 
l'cnman R Co. Ltd., 64. St~athclyde Srlsrt. Glasgow, SE. 

EI40,UOU H O S P I M I .  R E A M  A N D  ('OLUMN O R D E R  

Anglian Building Pi-uducr, Ltd.. of Lrnwade. Norfolk have 
wcrn an urdcr for appn,*imatcl). f140.O(Hl worth of concretc 
hcami and ~.nlimns for a ,new general hmpital at (rcwc. 

A (;UIDE I'O ('EII,INC PAREIS 
A #new pohli~catim-"A Quick Guide 10 Rowarct (cl l lng 

I'.ineli" includes the full range of Howatcl- ( k i l i n p  Mineral 
Huard and Imulat im Huard-together with their i-espe~l~ve 
l i \ ~ n g  qystrms and i i  availahlc from Huwater. Salt\ ( o. Ltd.. 
Hutlding Pcuducts Division. Ceiling\ Dcparlmcnt. 87. Kin;., 
Avcnoc. London. S.W.4. 

Akroyd. PR.. Ltd. . . . 
Alkaline Batteries Ltd. . 
Allied Ironfoundern Ltd. . . 
Aluminium Wire hCab le  Co. Ltd. 
Anglo-Swedish Electric Welding 

Lf d. . . . . . . 
A. P. Green Refractooies Ltd. 
Asso~iated Metal Works Ltd. . 
Auto Diesels Ltd. . . . . 
Babcack h Wilcox Ltd. . , 

Beaumont. F. E.. Ltd. . , , 

Blackstone h Co. Ltd. . . . 
Bawner h CO. . . . . 
British Castors Ltd. . . . 
British Oxygen Co.. Ltd. . . 
British Paints. Ltd. . . . 
British Rotofhsrm CO.. Ltd .. . 
Brown. Donald (Brownal l) .  Ltd. 

Calomar (Engineers) Ltd. 
Capecraft Ltd. . , . . 
Cailr Electronics Ltd. . . 
cementat ion CO. Ltd. . , . 
Cohen. George. Ltd. . . . 
Davidron B Co.. Ltd. . . , 

Designplan Lighting Ltd. . , 

E.D.L. lndustr8es . . . , 

Electro-Hydraulics Ltd. . . 

. - 

- 
cover  8 ,  

- 
. 215 

- 

A.5 

. A 2  

. - 

. - 

. - 

. - 

F 
i Index to Advertisers 

French. Thornas. h Sons. Ltd. . . - 

G.E.C. (Electronics) Ltd. . , . 
G h M Power Plant Co. Ltd. 
Gap Council. The . , . . . - 

Hampron Industries Ltd. . . . - 
Hobart Manufacturing Co. Ltd.. The 
Hodgkinson Bennis Ltd. . . . A 3  
Homa Engineering Ltd. . . . 
Honeywell  Controls Lfd . . . A.10 
Hvme Afk inr  h Co.. Ltd. . . . 
Jackson Boilern Ltd. , , , , A 2  
Jackson Engineering (Beckenham) Ltd. - 

John Thompson (Shell Boilers) Ltd. , - 

Kenyon. Jamer, b Son. Ltd . . 
K e w  Copper h Sheet Metal Co. Class. Ads. 

L ime~Fres Water and General Services 
Ltd. . . . . . . . - 

Lirter. R. A.. h Co.. Ltd. . . . 
Loughborough Oven Works Ltd. . . - 

Manderr Paints Ltd. . . . . A 1 1  
Manlove. A l l io t t  h Co.. Ltd. Back Cover 
Marconi International Marine Co. Ltd., 

The . . . . . . , - 
Mat thew Hall Ltd. , . . . 
Mel lor Bromley (Air Conditioning) Ltd. - 

National Chemsearch (U.K.) Ltd. 
National Coal Board . . . 
Newalls Insulat ion h Chemical 

Co. Ltd. . . . . , 

Nife Batteries . . . . 
Norman Engineering Co. . , 

Permufit Co. Ltd. . . . , 

Power Uti l i t ies Ltd. . , , 

Radiation Catering Equipment Lfd 
Rile" (IC) Products Ltd. , . 
Rolls Royce Ltd. . . . , 

Ruston a Hornrby Ltd. . . 

Sisrex. Ltd. . . . . . 
SK ln r t rumen f r  Ltd. . , . 
Spirax-Sarca L f d ~  . . . 
Stselway Ltd. . . .  
Sulzer Bros. Ltd. . . . 
Tett. G. S.. h Co. Ltd. Covet i i i  
Thackray. Chas. F.. Ltd. . Front Cover 
Tile Floors Ltd. . . . A.4 
Transcall Ltd. , , . , , - 
Tullis. D. h J.. Ltd. , . , 

Universal Machinery and Services Ltd.. - 
Veneata Manufacturing ~ t d .  . . - 
Wandsworth Electrical Mfg.  Co.. Ltd. . - 

York Shipley Ltd. . . . . , - 

T H E  H O \ I ' I I A L  L \ G I N L L R  



PIPE BEADING 
ALL METALS UP TO 4 i n  DIAMETER COPPER CALORlFlER TUBES A SPECIALITY 

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

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

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

I 

SITUATIONS VACANT 

WESSEX REGIONAI. HOSPITAL BOARD 

DO YOU WANT TO TRAIN AS 

A HOSPITAL ENGINEER IN  

THE NATIONAL HEALTH SERVICE? 

Trainers will he appoinled as Awiatmt Engineer* 
ISalaq scale $975 rising h) eight annual inrremenlr to 
f1.270 per mnum). 

~~ ~~- 

: and ;en>lation, major operatins 
~~ -.-. -,..L:-"-, -.m 

Applicationr giving age, full details of education and 
rxpenenrc, and name of two referee, to the Secretary, 
H igkmf l ,  Rnmre) Road. Wincheter, h) 30th Septmkr ,  
1968. 

T H F  UNITED SHEFFIE1.D HOSPITALS 
CROUP ENGINEER 

for this group of teaching hohpitals with 1,448 beds. Salar: 
L050 to £2.430 *us £200 allowance r p i a l  rmponnbiiitics. 

H.N.C. or H.N.D. in  Mechanical Engineering with cndorremmts 
lndurlrial Owanirnlion and Manawmonl m d  Principles of 

Iec t r i~ ih  or Electro-Teehnolw~, i f  th i i  war nut taken as a subject E~ ~ 

of the course: er equivalent. 
A ~ P I ~ c ~ ~ s  must hmr a unmd knowledge of the principlfs m d  

of the ~ r i e n t  operation of steam h i l y r  plant and have 
had a wide experience in n ruperviron rapacnty of mwhanical 
and eledriea~ enpincwing .venliccs found i n  hwspitals. 

F-~rther details from the Chief Administrative Officer, United 
Sheffield Hospitalr, 10 Lkwh H811 Road, Shdficld, S10 ZRZ, te 
"hon~ applications should hr  madc h) 7th Orlohcr, 1968. 

WNCASTER HOSPITAI, MANAGEMENT 
C O M M l l T E E  

DEPUTY GROUP ENGINEER 

The prwon appointed will in. required to art for the 
Group Engineer over the whole range of his duties. 

Applicants musl have completed apprenticeship i n  clcc- 
trirai engineering and have acquired thoruagh prarliral 
baininp ar rppropriate to duties and respmibililics of 
port. Must have wide e ipd rn re  in  the manrgmwnt of 
rnmhamical and electrical plant, partirularl) on a planned 
baris. Exwricnre most include ronlrol sf mainlenawe 
*trtl, also' preparation of nl;listcnanrc e*timate$, *periti- 
rslions and drawing*. 

Aoolirants muht hold followine uualifiralions or ao- - .  
pro;& equivr1cnt:- 

H.N.C. or H.N.D. in  Electrical Engineering with 
r n d o ~ n ~ e n t s  in  Industrial Organirrtion and Manage- 
ment and including (at S3 or 0 2  level, or with mdone- 
men1 in) Applied H w l  m d  Applied Mechmicr, pro- 
vidrd he has the neressiar) practical rxpr ienre in 
Mechanical Engineering. 

Temporary rented accommodation will he rraihblr  to 
sure~sfu l  applicant. 

Applications stating qualiticatioss, age and rxperirnrr, 
with names and address of 2 referee (1 terhnicrl) to 
Croup Secretary Doncarter Rogrl Infirnmry, Donmster, 
within 7 days of publication of thir advertkement. 

DONCASTER HOSPITAI. MANACEMENI .  
COMMITTEE 

HOSPITAL ENGINEER 
Applications arc invited for thc ahovo post in  No. 3 

Esginccing Sub-Gmup, rompnring Westenr, Conbbrowh 
m d  Fullerton Houpitab. 

Applicants mud  haw a then,uph knonlcdgr of sleam 
h~ i l en ,  their operalion and mrintcnmnre, steam dirtrihu- 
tion a wide experience of mwhaniral and clertriral plant, 
nlro' knowledge of its maintenance on a phnned basis. 
and should possess one of the following qualiticalion$ or 
its approved equivalent:- 

(i) Cit) and Guilds Mcchaniral Engineering Tmh- 
nirians Certitirate (Pari 11) which nwrt  include 
Plant Maintenance and WoAr  Senirr ;  or 

(ii) C i ty  and Guilds Certificate in Plant Enginetine; 
". 

(iii) Minis ln of l'rm*port Pint  Clarr Cert i t i ra l~ of 
Comwtcnrr i f  i t  ineludrs an O.N.C. or O.N.D. 

Salan £1270 x 5 inr. to £1500 p.a. plu* unit allowanr~ 
of E25 "l. .,- --- ---- 

Temporary rented arrommodation to r u r r ~ 5 f u l  applir. 
ant i f  required. 



GROUP 
ENGINEER 

rcqaird for thi? Gmup of eight huspitals for the s~entall) 
ill snd mcntallr suhnomal tutrlline 1.742 M*. . . 

The post. which k n m n  vsranr from 1ht Septsmber, 
1968, carries rr*ponribilit) fcw the opr r t ion  and ce-ordiaa- 
lion of the full ranee of mechanical and clcctrical seniee.,. - 
including a Group Lrundr). 

Applicants m a ~ t  Bve had wide practical exgr i rnrc in 
the manarrmrut of mechaoicrl and clrctrical euginerinr 
plant and held at lemt one of the L,llowing qualifira- 
lien\:- 

l i) H.N.C. or H.N.D. is Merhrniral &~gineering with 
cndowmcnt.; in Industrial Oremi*atiun and \Tan- 
arcnwnt and Principle5 of Elwtricil) or Elerlro- 
Technolog), i f  thir was net takes a\ a whjrr t  of 
,hn m,,^n . . .. . . . .. . .>. 

lii) H.N.C. sr H.N.1). in  E k t r i r a l  Enginering wilh 
esdor\cmesk in Indu*lrirl Orpasiralicm and Man- 
agcnwnt and includinr (at S.111 or 0 2  level, or with 
esdorwmcnts in) Applicd Hert xnd App!ird 
Merhanira, provided there 1-5 heal ~ ~ t i t r h k  praclxsl 
exwrien~.e in m~chaniral etminering. 

Conditiunr of senire in acwrdanrr with thc Whitlc) 
Coancils for the Health Service. Salar): £1.650 X 55 14) 
X 60 11)-€1,930, plur rcrpsn~ihilit? allowancc of €50 p r  
annum. 

Thr officer appointed will hc rqa i r rd  to reside within 
r n r  reach of the Towerr Horpit;d and r detached hourc 
i* srsilahlr if rmuirrd on the hoaoilal mtatr. 

S O L l H  WEST MIDDLESEX HOSPITAI. 
MANAGEMENT COhlZI I lTEE 

Appliratiosr are invited for thc fellowing pnt, at 
WEST MIDDLESEX HOSVITAI., IS I .EWOI IH  

I. HOSPITAL ENGINELRSa la ry  %ale for point* ranrc 
2 and wcr"-£1,370- 
€1,605 p.a. plus £100 p.a. 
special rrspmrihilily allow- 
ance. pia* £90 p.a. London 
Weighting. 

2. ASSISTANI' ENGINEER-Salar) rralc £975 I s  €1,270 
p.a. plums £90 p,;,, London 
Weighling. 

erccptionai >aricl) of experience tohg iseer ;  w b l  arc 
krrn to pnwc*, B, the higher port* in the Hcalth Ser- 
vice. 

Appiiration fonsa, tugolhcr with further parlicuhn, 
shtainahle fnml and rrturoahlc to the Gmup S~wrh ry ,  
South Wed Middlnex Horpital hfsuileemeut Comrnine~. 
West Middlncx Hospital. I4eworlh, \liddlc~cx, h) 1,t 
October, 1968. 

QUEEN CHARI.OTTE'S A N D  CHELSEA H0SVITAI.S 
HOSPITAL ENGINEER rqsired. Major huiiding project duc to 

hcgin *horlly. The rucresdvl randidalc will B v e  the O.N.C. or 
quivalcnt and be ;wrartos~ed to interpret drawingr m d  *poriliratic~n* 
and to x t  oat j o h  for tradesmen. Salary £1,345 riring to €1,575 per 
annam plus London Wrightinr. Acremmodstios adjarenl ta Quan  
Charlotte's M.tatennit) Hospital will he arailahlr within s tmr  munthr. 

Applications to hr wnt to thr House Governor. 339 Goldhawk 
Ro;td, London, W.6, wilhin thrrc wceks of thc sppsrmce ot thi\ 
rdvertirement. 

Al lkRDEEN GENERAI. H0SPITAI.S 

ASSISTANT ENGINEER 
Applicaliom arc invited for the appoinlmml 01 rs 

As>istmt Engineer to undertake dulies in thir Group of 
H~spitills. 

The ralan wale for thc p~ is €975 per snnum 
rising to r marimmt~ of £1.270 pr mnum and inrremenlr 
of up te £70 mr) he awarded in  w r p c t  of relcrilnt cr. 
priel lrc Gnrc the completion of practical training. The 
p011 ir saprannuatrd and ic in arrurd;mrc with Whitlc) 
Comlril Agrremcnla. 

Applirnotr mwt hate had s practiral training ia 
>l.llrh~siral or rlectrical engineering and qurlitied to rl 
1e;al O.N.C. l o c l  ar ~quivrlent. 

Applirationa \taling age, qsrlificatios, and experience 
together with the zvrnto ef two referee\ \hould hc 
lodged with the G r w p  Smrctar), Aherdccn General 
Hohpitalr. Fore\terhill Heurc, Alhgrese Iload Wrrl, 
Abm3ccn. A119 UAQ, immcdiald). 

ELECTRICAL ENGINEER 
MINISI 'RY OF WORKS 

KENYA 

the training of 1or;d stalf. 

TEI<I\IS: Lhir wdar), arcordine to e~per i rnrr  ill rr;dc 
f K r s ) m  975 p.a. riaioe to fKeo3an 1,791 p . i ~  IESlcrling 
1,138-2,090 p.a.) liable to Kenya inreme Lin. I n  uddilion. 
an allnnanre, norm all^ Pal-Erre. ranging from €Sterling 
752 to fStitrrlisg 958 p.a. will be paid h) the Rrili*h Gob- 
crsmmt direr1 to tlw offircr'$ bank a r r w n l  oat,idr Eurl 
Africa: 25 per rent Crn>iarl rratait): inilia1 contract for 
Ino  e a r * .  

Fmc ismil? psruger ;and mrdir;~l attcntisn: rhildrcn'. 
cdumtion ;~llawanra: accommodation at moderate ram l .  

Applicasl~, who \huuld normall) h? naliond* and 
p:rmi;ncnt reaidest* of the l lnited Kingdom or thc Ke- 
public of Irclmd, \hoald write, giving ful l name, age, hrirf 
detail- of qaslilirations and expsrieser to: 

Appointment* Offircr, i<uom 301. 
hIINISl'RY OF OVERSEAS I) t~VI<I.OIWEhT, 

Eland House. St;q Plier, 
I.ondon, S.W.I. 

quoting Kef. Nu. RC 210/95/03. 

ASSISTANT HOSI'ITAL ENGINEER required ;tt the Laws Road 
Rranch sf the Royal Free Hospital to asskt with ;tII aspttr  ot 
mechanical and electrical rcwices i n  two hospitals in  Hsnlpslrad 
where htwe c i~p i t l l  p m j e r l ~  are in  progrw. The post offerr villuablc 
erprienre for cngiwen wiahinp to take up hospital enpinecring a$ ;I 
rarrri. Altenutivrl) an older man would he considered. 

Applicants must haw ronlpleted m apprcnlirnhip nnd prefcrrhl? 
hold an Ordinar) National Cerlificatc in Engineering. 

Salary %ale will hr S998 per ;asnum ri\ine 10 €1,198 for a 38-hour 
u w k .  . ....~ 

Applirutiona to Chief hr inecr,  Royal Frrc Hoq$trl, Gray', Inn 
Road, 1.ondoa. W.C.1. 



HOSPITAL ENGINEER 

Surrcrrful applicant to he wspos\ihlr to the Group 
Fnginccr fur the engineering and building r t r l f  ;at Nor- 
ntanrtield Hospital (mental whnorn~ality. 298 heds), King*. 
ton Rsad, Teddington. ;mnd to have rumpleled training 
b) apprentirnhip or ntherwire to hold appntpriatc qaali- 
ficslions and to be widely rrprienred in hmpital or 
,imi1.r  work^ . . . . . . . . -. . . . . . . . 

Salan Scale £1,210 to £1,500 p r  anmnn PIUS f25 p.a. 
\p~~. ia l  reapunrihilit), plur London Weirhtinc Allowsare. . . 

Arcotnmudation r~ai l rh lc.  Dctailed applirrtionr giving 
three enlplo?meat referee* to Gmup Swret;~), A~h fo rd  
Ho*pital, London Road. A*hford, Middlcwx, not lrtcr 
than 30th Septcmhrr, 1968. 

THE HOSPITAL, GRASSINCI'ON, NEAR S K I P ~ O N .  
YORKSHIRE 

HOSPITAL I ~ N C I N E E H  

I h c  ahorr app,intment will heronw r;wmt due to tht  retirement 
of the prexnl holder early in 1969. Hi*  nrcceuor will hr rcq~m*ihlc 
dircftl) to G r w p  Engineer for the mainlcnanrr of enginerriug 
rensr . ,  for dsl-1s-da) wpervi*ios of building mainlcnanrc, and 
for tire-protcclim, at this p$)rhs-geriatric he*pital of appmr. 2llU 
he*,. 

Applicanlr imtnt b r r  arquircd r lhoruugh practical traiaing ss 
appr~priate 11) the duties and reponrihilitic* of the pu%t and muat 
hsld one of the following qaalificntion* or an approved tyairillcnl:. 

(i) Cit) and Guild, Merhsnic;d Engineering Technician* 
Certilirate (Part 11) which nnt$t include PLmt Mainlcnanrc 
;md Work* Service; or 

liil Cit) and Guild* Ccrlificnte in Plant Esgineerisg: or 
l i i i) hlini*tr) of Traaaport Fir51 C h r  Cerlilirate of Comptesr? 

which induder an Ordinar) Nationnl Diploma or Ordinar? 
National Certificate. 

Salary xa l r  f1,270 to £1.500 pi n s n a n ~ ,  plus \ p r i s l  rerponrihilit) 
allowance sf £25. 

The Olficer appointed will he required to r c 4 c  on thc ho*pit;d 
crtatc and a hoarc is a\ailshle at moderate rental. 

Applicalionr >tatisg age, training, qanli8r;ttion and crpriesre. 
namisg three refererr, to Gmap Scrrctar). High Ro)dr H ~ p i t a l  
Masngenwnt Conm~itlee, High Ilo~pil;d, Manston. Ilkle?. 
York\hire, h? 25th Ortoher, 1968. 

ST. MARY'S HOSPII'AL. LONDON. W.2 

HOSPITAI. KhGINEER 

Htf iPITAI.  ENGlhEER required to he re~pusrihlr for engineer- 
ing nnd huilding n~aintenance and to rwir t  n i th  prcparatinn of minor 
capital work project* with the St. Mar?', Group of Hospital*. Sahq 
rralr 91,270-£1,500 pcr anmtm. piu, f90 London Wcighling Allow- 
ance. 

Candidates must hold oar of the folloninp qaaliticationr er ap- 
vrmed cquira1mt:- 

1. Higher National Crrtifiratc or Higher National 1)iploma i n  
\.lecha+al Engineering with endonement$ in lndu\trial Or- 
eanisalron and Management and Principle* of Electririt) ar  
Elcrtro-Terhnolog). i f  thih war not taken ar a subject of the 
raur3r: OR 

2. Higher Natissrl Certificate or Higher N;ttionnl Diploma in 
E le~ t r i r d  Engineering with mdommcnt in Industrial 0reaniv~- 
l ion and Management and including (at S.111 or 0 2  Irvd,.or 
with cndonrmrnt in) Applied Heat m d  Applied Mrrh;nw*, 
urovided he ha? wilahle oractiral erwrirnrc in mcrhanirrl 

BROOKWOOD HOSPITAL MANAGEMENT COMMITTEE 
BROOKWOOI) HOSPITAI., KNAPHILL, 

WOKING, SURREY 

HOSPITAI. ENGINEER 
in this single H o r ~ i l a l  G r o l l ~  11.652 Lkdrl. 

The rartc*rfal r;mdidalc will he diredl) w~poarihlc to the Group 
linginecr and will bc rquired to act for him m r r  the wholr range 
of his duties during hi* ahwnrr. 

Applicants murt have acquired a thorough pracliral tr;dnisg ap- 
prclpriair to the rehpomihilitic* and datie* of the post, and ,hould 
hold one of the qualifications li*ted in thc Whitlc) Counril Ceadi- 
lion5 or an noomved ruuivalent. . . . ~~~ 

Applications will also he conridered from w i t a h l  crprrienred 
I.:ngineera not holding thee qualifiratiens. 

Salary Scale: £1.370 r £40 ( l )  x f45 (2) x £50 ( I )  r f55 11)-£1,605 
(from 1.9.681 p r  annum plus €50 per mmmn fnr qx r i s l  rerpunribilit) 
wits. Salar? to he ahatd h) €2UO p.a. i f  not in p m ~ r r ~ i u n  of ap- 
pnwcd qus1ifir;~tisnr. 

Appliciltionr, dving detail* of agc, training and qualifirations, with 
s;mn and addre<\.*er of three rcfemw lone technical) to the Group 
Sccrctar) at the ahorc r d d r m  not later than 30th Scptcrnher, 1968. 

A house ir srailahlc on the Hospital cstatc at moderate rental. 

1.I'ICLSTER NO. 3 HOSPII'AL MANAGb:Mt :NI  CO\ I I \ I I I ~ ILE  

Applirstiona nrc invited for the ~ $ 1  of HOSPITAI. ENG1NFF.R 
In hc re*ponrihlc to the Gmup ihgineer for the endneering .%nice\ 
at Glfnfri lh Ho*pilal, l.ciccater, and aserialcd Herpitalr, at a 
*slag *CIIIP of £1,37U--€1.605 per annunat, plua ;m s l le r rnr r  of 
S25 ,,.X. 

7 ~~~ 

Applicants muat hare complctcd an spprcntirc,hip in mechsniral 
or clertriral mginecring or hare otherwise arquirrd a thorouth 
practical training, and *hould hold an Ordisary National Cerlitirrtc. 
City and Guild5 Ccrlificalr or quirs lcnt  quslifirslionr. The salam 
of applicant$ not qtralified in arrordanrr with Min i \ tn  of Hcalth 
rrxulaliosr wuuld bc abated b) £200. 

I h r  port isrludcr rume Planned Prcrenli,e \laintes;mrr and 
rrsponrihilit) for m) ruper+ision of cnginwring and mainlcn;tnce 
\?a11 at thew horpilalr. 

A hosw at low rental i* r\ailahle. 
Application* rtrting ngc, cxprirnrr, and the name* and a d d r ~ c .  

of thrw refcrces. rheuld he rent to the Group Secretar). Lcirr\tcr 
h". 3 Hmpilal Manrgn~~cn t  Cornmitlcc, The T ~ ~ w c n  Hoqital. 
Hurnhrntenc. 1.circslrr. LE5 01-D. 

MISCELLANEOUS 

LN<;RAVEl> PLASTIC h A h l E  P1.ATLS A N D  STAFF 
I D E N T I I Y  BADGES manufactured. Single or qanntitier. Work- 
,hop$ for the Disabled, Norihcrn Road, Cmham, Pertsmouth. 
Tel.: Cosham 76533. 

C1RCUI.ATING PUMPS and Steam Turbine*. Complete anit>. 
clerlric and steam, spares and wrvirr. TURNt:Y TLRRINES Ltd., 
67 Station Road, Harrow. Tel.: 1355 and 3449. 

GUILLOTINES. Rnslatinnarr "GABHO" tnschirw pmvidc 0 to 
0 (12G St;tinlesr) Cnparit); straight and notrhi"g, to LIN- 
LIMITED, UhDlS1~0RTEI) Icngth for €60. I'ull details, GALE 
nROS. (ENGINEERS) LTD., Smallfield, Hsrlc), Sarrc). Tel.: 
Slllillllicld 2157. 

engineering. 
Applicntion* givine full detail, of age, qanlificstions and cxperi- 

enrr. toerthrr with the nsnxc* of two referee*, should he writ to the 
Estnhlishmcnl Ollirrr. 

- 

CARDIFF HOSPITAI. M A N A C k . M F N l  COM\.l l l7EE 



Soft wat-8 pays far t s e l  - S o f t  water  w i l l  save fue l  Sof t  water  
w save t rm: an m i u t e n a n c e .  desca l~ng ,  war ry lng  
s h u t d a u v n s  and cost ly replacements n b a l e r s  i t  w I  
irnprovc thc l i e  drld eIf8~8ency o f  every length of pipe and  
every insta l la t<on n your h o s p ~ l d l  w h c h  may  be ef fected b y  
scale Sof t  water  will save an soap i n d  canteen and  laundry 
d e t c r r j e n t s  arlri d o  ~i lbetrcr jab So f t  water  saves the  c n g n c c r  
a lo t  o f  t r n u l ~ l i c  
Ti.1t's W a t r r  So:li!ncis Jre no t  d cos1 bu t  can re;llly lhc ;i savlrlq. 

DIRECT SALE OR RENTAL 

For fu l l  details o f  Tett 's range of 
water softeners please w r i t e  t o  us: 

G .  S. TETT & CO. LTD. 
. i.: . ,, I .  L C .  r r 7 . i ~  F.: ts1.i-r 
X . :F ? . . C \ .  - L " "  I - .  h - .  . . G m  :,:1:2 

T e l t s  Rental Scheme offers these 
s t r l k n g  advantages No c a p m  out lay.  
No d e p o s ~ t .  No charge for  d e l v e r y  or 
#nstal lat!on A regular s e r v c e  n s p e c t a n  
No charge fa r  icpars ,spares 0 8  

replacements Free exchange for  a larger 
p lant  at any time Rentals n r e f x e d  
lh roughou t  i h s  lease Rentals are 
al lowable n fu l l  agatnst tax Rentals 
are reduced for  Investment Gmnt  
equipment A lease is no t  ;, txlnncr. 
sheet l ~ ~ r h l l i t y  



and now they can all have it! 
I t s  called the Manloves Ser~es 24 SupurvGsi, ; l r ~ I  II costs ,about 30% less than any s imI ,~ r  
rnach~ne. Quality and perfornlance remajn as h ~ g h  as ever Huw 7 Well f ind out by wrmnq 
for details. 

Manlove Alliott & Co. Limited. 
P 0 .  Box 81. Bloomsgrove Works. Nottingham, NG7 3 H Q  Tel: Nottingham 75127 (3  lines) 

Telegrams :- Manloves Nottingham. 

London Office 
Warwick Road. Hampton Wick, Kingstonupon-Thames, Surrey. Tel. 0 1 9 7 7  330718 


