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FOUR SHILLINGS 

For RIIj AuIoma% Water Solfenin! Plants 
The equipment as illustrated is operating . Y 
in a Midlands Hospital. j,.fi 

Soft water pays for itself - Soft water wi l l  save fuel. Soft water 
wil l  save time on maintenance, descaling. worrying 
shut-downs and costly replacements in  boilers - i t w i l l  
improve the life and efficiency of evely length of pipe and 
every installation in your h o s ~ i t a l  which mav be effected bv  ~. 
scale. Soft water wi l i  save on'soap and canteen and laundry 
detergents-and do a better job.'Soft water saves the engineer 
a lot of trniihlel . . . . . . . . 
Tett's Water Softeners are not d cost but can really be a savlng. 

DIRECT SALE OR RENTAL - For full details of Tett's range of 
water softeners please write t o  us: 

G. S. TETT & CO. LTD. 
2341236 BERWICK AVENUE.TRADING ESTATE 
SLOUGH, BUCKS Telephone SLOUGH 25258 

Tett's Rental Scheme offers these 
striking advantages: No  capital outlay. 
No  deposit. No  charge for delivery or 
installation. A regular service inspection 
No  charge for repairs,spares or 
replacements. Free exchange for a larger 
plant at any time. Rentals are fixed 
throughout the lease. Rentals are 
allowable in ful l  against tax. Rentals 
are reduced for Investment Grant 



al Zeasl: one of your 
problems 

If you've got hard water, you've got problems 
and if you have a water softener and hard water you - 
have even more problems. 

Taking the first problem and expenditure. w e  can 
help by installing a Permutit water softening plant o r  
rental. There is no capital outlay, your plant is 
delivered and erected on site, commissioned and 
fully maintained by our engineers to full performance 
wi th all repairs and replacements covered. 

In addition to ending all hard water troubles, the 
plant can actually save more than its rental cost. 

If you have a plant already, it's probably too small 
or in need of a specialised overhaul. Either way, w e  
can help you, wi th or without spending money. 

You tell us yourproblem and we'llset about the answer 

GROSVENOR GARDENS HOUSE LONDON SW1 
TELEPHONE 01 -834 4531 



Nobody's taking 
any chances 

When a BOC pipeline system isspecified you 
are retaining a team which sees the job isdone 
in all i ts stages-from drawing board, through 
installation, to testing, commissioning and 
maintenance. Always working to the highest 
professional standards, the BOC service carries 
with it the authority conferred by some thirty 
years' experience. 
Here are some morefacts.There are already 
over 50,000 BOC outlet points in some 
550 UK hospitals (and more than 700 hospitals 
are similarly covered abroad). Outlet points can 
now befitted flush to the wall but connectors 
for them will also fit box-type outlets where they 
exist. Equipment iseasily 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 gassupplies can be obtained 
from 20 depots throughoutthe country. 
Get full details of these installationsfrom your 
nearest BOC Medical Branch. 

Connectorsfor flush outlets can be fitted into 
existing box-type outlets. The connector for each 
service is so designed that i t  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 



L UMUE IS R HOSPITRL 
(immunised by Lister against supply failures) 
This 46.5 KVA automatic stand-by generating plant with a Lister Mark HA 6 
air-cooled diesel engine safeguards a Midlands hospital's essential 
electricity services against mains supply failures. Lister stand-by generating 
plant provides the surest, most economical way of maintaining 
electrical services wherever and whenever public supply is interrupted. 
* range of outputs up to 1400 KW with Lister Blackstone diesel engines; 
* Lister generating plant of suitable size to meet deep freeze, 

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

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

F o r  m o r e  i n f o r m a t i o n  w r i t e  t o :  R. A. L i s t e r  & C o .  Ltd., D u r s l e y ,  G l o u c e s t e r s h i r e  

BLdCK$FONE 
makes the power to keep things moving 

*A HAWKER SlDDELEY COMPANY 

Hawker Siddeley Group supplies mechanical, electrical and aerospace equipment wifn worldwide sales andservice. 



Playing it 

I The Glass Fibre Optic Satellite Lamp provides 

! concentrated illumination for cavities and other areas 
requiring additional light. 

Because the liaht emitted is absolutely cold (being - . 

Most glass-libre endascopic instruments 
free from infra-red) the sterilizableflexible light-head 

can be connected lo this satellite. can be adjusted by the surgeon and the possible 
drying of a wound is obviated. 

Of particular use in neurosurgery, ENT and gynaecology, 
this lamp has maximum manoeuvrability and remains 
firmly in the adjusted position. The light-head can, 
in fact, be moved down to table top level. 

This Hanaulux Glass Fibre Optic Lamp can be 
satellite-mounted on the main operating lamp or can 
be installed as a separate wall or ceiling unit. 

SIEREX LTD., 
16/18 Clipstone Street, London W.l. 01-680 2464 
Branches in Birmingham, Bristol, Edinburgh, 
Glasgow, Leeds, Liverpool and Manchester. 
Agents in Belfast, Dublin, Newcastle and Newport. 



STAND-BY 
POWER 
The G & M Dieselite DEC and DEF series. Powerful diesel 
generating sets manufactured to  the highest specification 

reliable and extremely silent in  operation-the finest 
s tand~by power available for hospital use. The engine is 
the Ford 2701 and 2703 series coupled to  a well proven 
lnagneclter alternator, resulting in a compact generating 
set of lhgh powerlweight ratio. Output from 25 t o  56 
K V.A. all standard voltages available. 

MAGNET WORKS. WHITEHOUSE ROAD, 
ENQLAND 
: 41796 ' Telex: 98218 

~el&ram.: Greenam, Ipswich 

LEVELTEX - - 
S C R E E D I N G  C O M P O U N D  
is a means of levelling uneven surfacer, I.e.. concrete. 
grmo tn  c, f oorooirdr. tdcr, fagrroncr, or.cu- 
pav,ng. e m .  t o  receive tloor.Rnlmer r s n  as ina.e.m 
caroerr. woodo m k ,  mrrr.et. corn-1 ."p. etc.  v-," .,.,. 
a m'l.irnurn of thickn$rr, bnd can be laid-from )," fn .. 
1'' thickness and can be trowelled t o  a "fearher- 
edge." Setting time ir approximately 5-7 hours and 
hardening time 12-14 hourr according to  atmospheric 
condirionr. 

Used by mony Hospitals throughout the country. 

Write for particulars to: 

TILE FLOORS 
(INDUSTRIAL) LTD. 

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

relrphone: atrm~odrq 3237 

The anti-static 
FLOOR TESTER 
for Operating Theatre floors - 
Make sure the resistance of your floor is wi th in the 
recommended limits o f  ELECTRICAL SAFETY by using 
the 

"JEFTESTER" 
designed by  a Regional 

Board Engineer 

Price f 12-1 5-0 
Discount t o  H.M.C.'s for quantltles 

Delivery-U.K. Seven days from 
receipt of order 

Sole M a n u f a c t u r e r  of the "Jeftester"  

BOWNES & CO. 
Electrical Engineers 

77 SIDNEY STREET, SHEFFIELD. 
S1 4RG 

Phone: Day 20847 E 28277. Night 367480 E399414 



CENTRIFUGAL AIR WASHERS 

HUMIDIFIERS = PACKAGED UNITS 

MELLOR BROMLEV AIR CONDITIONING LIMITED 
HEAD OFFICE LONDON OFFICE NORTHERN OFFICE WORKS 
Epic House 69-77 High Street 48 Cardinal Street Saffron Way 
Charles Street CROYDON MANCHESTER 8 Saffron Lane 
LEICESTER Surrey LEICESTER 
TsI: LEICESTER 25981 Tel: MUNICIPAL 2577 Tel: COLLYHURST 1922  Tel: LEICESTER 3 2 7 9 3  
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This 

SARCO 
f v m m  

directacting 
tern erature 
con P rol 

pamphlet tar steam or hot water 

encoura es you to il lose all se control 
It shows how you can let the outside weather control 
your steam or pressurized water supply to a non-storage 
space heating calorifier. 
The outside thermostat partners an immersion one to make 
the valve do  the necessary. And being Sarco, the whole 
thing works hydraulically, powerfully, reliably and 
accurately. 
Which is only the beginning of a very good story. Read 
the rest for yourself in our free Pamphlet L2. 

SPIRAX-SARCO LT0 Charlton Houw.Cheltenham. Glos. Phone; 21361 Grams: SpiraxTelex 43123 Cheltenham. London: 41 Cunon Street W1. Phone: 01-499 1 6 n  
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tough 

TIME-SAVER is 3 times easier to a p p l ~ t h a n  ordinary gloss enamel 
TIME-SAVER is  the paint to It goes on so smoothly that you TIME-SAVER Alkyd Gloss 
use wherever the specification can use the BIG brush and cover Enamel is supplied in a brilliant 
calls for a durable, completely up to 30 square yards per hour per range of B.S. and supplementary 
washable, high gloss finish in the man on large areas. This quality colours, i t  is  formulated for OUT- 
fastest possible time. alone means "money in the bank" SIDEor INSIDE use, and afunaici- 

to you1 dal quality is  available if requ'Ged, 

Why wait? Get (-1 TIME-SAVER - the tough alkyd gloss that lives LID to its name! . - 
MANDERS PAINTS LTD.. Dept. HE7 P.O. Box 9. Mander House. Wolverhampton Telephone: Wolverhampton 20601 
R.,?,  
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Maintaining Heat Transfer in Hospital Heating 
and Air Conditioning Systems 

By B. W. Downham, Managing Director, Aquartat Ltd. 

Under the control Q/' t l ~ e  Author, his Conipanjl has divrrs$ed its 
n,ater engineering services,fronl specialisation in scale prevention into 

corrosion and a / w e  control, n'uler sofiefling de-ionisatil~n, and 
po;table water production for the export nrarket. 

0 NE of the coninionest causes of misunderstanding 
between ward stalT and hospital engineers comes 
when there is insullicient hat watcr for scores 

of patients to bathe sinrultaneously or  within a short 
time of each other. In  sonre hospitals patients can get 
:hrough 12,000 gallons or hot  water in 20 11:inutcs. The 
ward stalT tend to  expect hot water to  k available as 
easily and as quickly as cold water, whilst the engineers 
thenlselves are only too conscious of the heavy demands 
made upon their heating plant, particularly by large 
wards served from individual calorifiers. 

There are usually two basic problems: the tirst in 
maintaining the hot water supply at the required tem- 
perature; the second i n  achieving the minimum recovcry 
time when h01 water is used i n  volume. 

Sometimes heating plant may simply he overloaded 
for the quantities of hot  water demanded of it; sonie- 
limes older equipment just cannot cope with currenl 
operating loads. But i n  the main Lhere is one single 
cause: calcium carbonate scale. 

When water is heated, soluble salts precipitate and 
adhele to each other by a combination of polar altrdc- 
l ion  and physical interlocking. The adherence of these 
scale particles to metal surfaces is a physical process: 
fine grains permeate microscopic unevennesses or corro- 
sion pits i n  the metal and build up as more particles 
precipitate and coalesce wi th  their fellows. 

Calorifiers 
Under the punishing conditions of running hospital 

heating services, the scale problem is particularly 
troublesome around the caloritier coils, whether steam- 
to-water or water-to-water, and in many cases thc pipe- 
work system itself can be alTccted, as well as auxiliary 
equipment such as tea boilers. 

A t  Horton Hospital, Epsom, for instance. there are 
two 2-mil l ion B T l l  caloritiers and twenty smaller units. 
The water has a total hardness of 285 ppnl wi th a car- 
bonate hardness of 220 ppm and the steam supply is 
701bs psi or 302°F. The calorifiers. heating perhaps four- 
and-a-half mil l ion gallons of water a month, had to be 
clcaned about once a quarter. Cleaning each calorifer 
took two days. 

Often. the tubes could not even be withdrawn from 
the caloritier shells because of the bulbous encrustation 
o f  rock-hard scale over the copper. Similar problems 
used to  be experienced at Oakwood Hospital, Maid- 
stone: batteries or 12-16 indented calorifier tubes used to 
scale u p  solid with half an inch of scale deposit after 
only 10 weeks running time. Again, at Glenside Hospital. 
Bristol, at one time a two-week acid soak was needed 
every three weeks because of the complaints about hcat 
transfer even after just seven days of normal running. 
Here the tube ends were often three inches decp in scale 
and spare coils were an essential accessory. 



Fig. 1. 'The only niaislesascc thc Aguastrt requirea is to rhwk 
the c o ~ ~ t r d  hcn senisg. This is a 6in. process unit at Horlwt 
Hospital, Epsom wilh one of the cnh~ritiers rhowing in thc 

foregnrusd. 

I t  is obvious that, wi lh (his kind of scale prc~hlam, 
~naintenance cosh are going to be high i f  the hot walcr 
services are l o  be reliable. 

Air conditioning 
The scale probleni is an old one for many hospitals. 

Others situated in softer water areas escape it. i f  not 
entirely, then at least as a significant problem for the 
Group Engineer. Bu t  as  modern hospital buildings arc 
built, perhaps only those i n  completely soft water areas 
may avoid meeting the problem of  treating ihe water 
x1pply. 

Refrigerant cooling for new air conditioning systems 
can be even nrme prone 10 scalc than calorifiers. and 
(here are more vulnerable points. Cooling water cas- 
cading over condenser t u k s  carrying the gaseous re- 
frigerant is mechanically similar 111 the ca l~ r i t i e r  prin- 
ciple except that one is a cooling. the other a heating, 
process. The outsides, and particularly the tops, of the 
coils build up scale as heat transfer takes place from 
cooling water to  refrigerant. Where the cooling w a k r  
passes through the pipes, as i n  shell and tube condensers, 
the elfect of precipitalion can be even more severe, 
for the tubes are narrow i n  diameter and arc prone to 
blockage. The cascade trays. cr~nipressor jackets and 
pumps are sin~ilarly vulnerable to scale damage. 

Treatment groups 
For both ho l  water wasting systems and recirculaling 

cooling systems the methods <rf treating hard waler to 
prevent scale divide into perhaps three main grwps. 
Pirst thcre is waler softening, which by converting the 
scale salts into lheir sodium equivalents. removes (he 
ofrending swrces of scale. Second. there is the llse of 
chemicals introduced into the water, probably by a 
dosing system, and i~sua l ly  based 11n phmphalcs or  sili- 
cates. Third. and for several reasons this is an altractive 
proposition for hospitals, physical changes I o  the scale 
ions can he brought about without awecling the act l~a l  
nature or polability o l t h e  water. 

Hygiene 
A l l  Ihree o f  the hospitals mmlioned earlier havc used 

Lhis form of treatment and since the decision havc cut 
mainlenance down to  a once-yearly rouline. M r .  Adams. 
Group Engineer a1 Glenside. has said (hat even at pH 10 
and 250' steam, the process-which uses conlrdled 
microdischargcs-has saved substantial ad~ninislrative 
and labour problems and involves no running costs. His 
view is also that "because the process is pwely  physical 
and therefore completely hygienic, il is ideal for hospi- 
tals." 

A n  inlereslinr asocct o f  the treatment is the e l k c l  on L .  
scale-forming iims. A small control box passs current to 

Fig. 2. I t  took just five minutes tc~ prepare the Iulrcs of lhis 
eight-yeer-old calnrifier for the Boiler Iwpectt,r nfter I2 months 

continuous running wilh stcam-sidc tctnperature\ a1 250 '. 
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Fig. 3. 
To obtain thcse photcmicrographs c ~ l  hiwd water scale, hoth at 
x R O O  magnification, hated water wnrplev front a North East 

I.in~rlIIshire supply were evaplwated i s  the Iahoratory. 
For one, the water had no scalc prevention twatment and thc 
arapmile nccdlc rryrtals wcre masscd in10 typical scale appl#m- 

eruticm fornu. 
bur lhc ~ C P W ~ ,  t h ~  nuler H.,, lmi t l~t l  IICIOTC hr~ l i ug  11) iwpari- 
isl: rontn,llrd micn,-clixharge~ ui lc\\ th:tu a ~n i l l iw l t  IU l l w  
natrr 1hrwl:h 211 \Ilu.lrlill lmm-e\* ulbit. I'hc ~wcdle\ did WI 
show any 4 ~ n r  of hwild-up hut were smzlller, sntocrther and 

evenly dispersed. 

an Aqi~astat  process unit. plumbed into (he water 
supply pipeline, so that. as the flow is divided by the 
perforaled electrode f i r tn l  in the middle o f  the process 
imit, each stream receives micro-discharges of less 
than one millivolt. 

Photomicrographs 

Photmiicrographs of the same water supply wi lh and 
without treatment show (at identical magnification o f  
course) subslantial physical changes i n  the scalc crystals. 
I n  unlrcated water crystals mass together through 
a ccimbination of periphery-field attraction and inler- 
locking molecular structure. causing the beginnings 
of the familiar rock-hard coalings. After micro-discharge 
treatment however, the crystals show three changes: 
they are much smaller, they are sn~oother and they 
are evenly dispersed without any apparent tendency l o  
coalesce. Thus they wi l l  pass through the water sys- 
tem i n  suspension. 

Even where high, steam-raised temperatures are en- 
countered in calorificrs, deposition is only a soft silt or 
eggshell coating which hoses away and leaves heat trans- 
fer materially unaffected. Capital cost is low compared 
to water-softening and running costs are negligible ctlni- 
pared to any chemical method. A battery can be the 
power supply as an alternative to AC mains. but which- 
ever power source is used the running cost is compar- 
able with [hat o f  an electric clock. 

A NEW METHOD OF PREPARING 
CELLS AND PARTICLES FOR EXAMINATION 

A NEW instrument for the preparation of powder part'iclcs 
and medical specimens was announced today by National 
Research Development Chrporatim who are hacking it. 

The instrument has widespread industrial application* 
including particle sampling, and i t  can also bc used as an 
aid to the arly diagnosis of cervical cancer. 

Called tmhe Pytotrack system, it has been designed by 
Tstronics Research & Devrlnpment PO. Ltd., of Lechladr 
Road. Faringdon, Berks. 

In preparing powdered materials or cells {or viwal or 
automatic examination the prohlem is  t o  get an evcn 
disprrsion. This i s  very ditticull to achieve with the normal 
glass s'lide prepara'tion. With the new instrument the mat- 
crial is spread uot evenly as a very narrow track on a trans- 
parent 35 mm film strip. By passing this strip under the 
microscope or automatic sensor, the task o'f examination i s  
greatly simplified. 

The apparatus i s  in two parts. the first of which i s  a Lay- 
ing Unit. The sample is first collected in a disposable sachet 
which is connected to a special disposable p n  nib or 
GRAPHION. When xltached to thc instrument, the nib 
'writes' onto the tilm a band o f  particles or cells l r ss  than 
the width of an ink line from a fountain pen. 

The other part of the apparatus i s  the Viewing IJnit, 

which i s  designed 'hoth for visual insprction and for pre- 
senting material to automatic sensing equipment. 

In  the i'ndustrial firld this method of sampling for quality 
control gives more uniform results, and simplilies storage of 
records. Magnetic striping along the film track allows addi- 
tional information to he carried in parallel with the sample. 

I n  the medical field the system i s  extremely versatile and 
can handle not only cervical smears, but also hlond, chrnmo- 
somes, sputum, and urine. 

The track width can he adjusted from I O O O t  down to 
100t; wilhin the limitations o f  the material a h'igh dcgrcc 
n i  dispersion can he obtained and bimodal distribution of 
cells or particles according to size can he achieved acres 
the width of thc track. The film used has better optical 
properties than glass slides and the mountant covering the 
track provides optically suitable protective cover for the 
material. 

The parameters of the track laying can all he pre-set and 
reproduced and magazine loading in incorporated for 
routine work. 

The vicwing unit includes a recall and location system for 
pinpointing and marking specific fields of view and the in- 
line presentation o f  the material greatly simplifies exact 
recall io rhoth  manual operation and sensors. 

J U L Y ,  1 9 6 8  



Materials in Medicine 

S long ago as the lh th  century, Amhroisc Pare A the greal Renaissance surgeon, invented a series 
o f  limbs for wounded soldiers and, as early as 

1606. people such as Hieranynn~s Fabricills were des- 
cribing surgical operations invdv ing the use of mclal 
wire (iron or gold) as sutures. 

Since those days the whole business of spare parts 
111 replace broken or diseased parts of the body has 
flourished and bscorne a daily event i n  surgery. The 
problems now arising are not only surgical hut  metal- 
lurgical and engineering. 

For instance, which are the most suitablc materials 
for the job? What arc their various reactinns under 
stress. strain and friction, etc.? 

Today their are countless nun~bers o f  people i n  the 
world who depend on a piece of plaslic or metal im-  
planted in their body to keep them alive and to be still 
cif some use to society. 

The main reasons for plastic or metallic implants are 
l o  mend broken or  diseased bones. or to replace worn- 
out organs. I t  is also possible to replace these organs 
with l iving tissue transplants but, due to the body's 
"frequent" rejection of foreign tissue, the probability of 
insullicient supply i f  organs, and ethical q~~est ions 
suggest that mechanical parts should have more and 
111ore SLICCCSS. 

Art i f icial parts implanted into the body are nunlcrous. 
Pacemakers, artificial valves i n  the heart, h ip joints. 
artificial jaw boncs, tubing replacenients for  diseased 
aortas, hinged knee joints, plates to  for l i fy  f rac t~~red  
thigh bones, to  name but a few of many. manufactured 
f rom metallic or  plastic materials. 

Plastics 
Plastics are a collection of materials sometimes found 

in nature, e.g. shellac and gilnr, but  they are mostly 
manufactured by synthesis of one or more chemicals to 
form a polymer (a substance whose molecules are c m -  
posed of large numbers o f  linked similar molecules). 

For the most part they are organic substances. and 
based on carbon compounds. Rubber is also a polymer 
but is an elastic material which changes shape undcr 
stress and usually r e t ~ ~ r n s  to its original shape when the 
load is removed. 

Plastics do not behave i n  this way but. l ike metals, 
deform elastically to the yield point by a system of  

By D. T. HELM, A.M.J.lnst.E.. A.M.1.Hosp.E. 
Assistant Engineer. Claybury Hospital 

atomic "slip" or "dislocations,"  hen deform plastically, 
d e r g o i n g  a permanent deformation. 

With plastics this change occurs at much lower load 
than with ~i ietals and at much lower temperatures. A t  
temperatures of 15-100 Cen~igrade plastics usi~al ly 
yield with moderalc loading. This propcrty allows plas- 
lics to he worked and shapcd at modcrate tempera- 
turc using little, i f  any, force. The equipn~ent for process- 
ing can he kept relatively simple i n  comparison with 
the same procedures using nletal. 

These mechanical considerations rendcr plastics 
weaker than metals but, as plastics are inert chemically 
over a vasl range o f  conditions they are very useful i n  
spare part surgery. 

The only drawback to their wider use is their inability 
to withstand abrasion or  stresses which are high to plas- 
tics, hut  which may be quite moderate on a similar metal 
part. Plastic is p l ~ t  to good use in spare part surgery 
as is explained i n  the fol lowing chapters. 

Plastics in the Body 
Plastics for medical use havc to tit several rcquiren~cnts 

(as mentioned in the previous chapter) such as: 10 havc 
the correct shape. strength and other physical properties. 
They must not change the shape or  the properties of the 
material, they niusl remain frcc f rom inlection and they 
must not set up surrounding tissue reactions. 

A s  already mentioned the body reacts to l iving 
tissue implants (in some cases) also. most artificial 
materials corrode or decompose but some do not. Plas- 
tics such as Polypropylene and polytelral l~~orethylenc 
( P.T.F.E.) are conipletely chemically inert and are very 
useful i n  surgery. 

Heart Valves 
The two plastics mentioned, P.T.F.E. and Polypro- 

pylene, have hem found to  be quite good materials for 
use with h a r t  valves. Silastic (a  siliconc polymer) has 
also been used for this purpose. A lot  o l  useful wcirk 
on the nl i tral valve has been carried out by the Nullield 
lJnit of Clinical Physiology at the Post-Graduate Medi-  
cal School at London's Han~niersnii th Hospital. 

The Nullield Uni t  dcsigned a mi l ra l  valve which could 
be produced on an injection modding machine (Florin 
Manurnold), thus enabling them to  manufacture the 
valves quickly and relatively cheaply. The valve de- 
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signed was a self-retaining flap valve with low inertia 
characteristics and with a large ratio between blood How 
and retaining ring. The outer edge of the r ing had a 
ring of Polypropylene stockinette "lyre" which could 
be stitched to the heart wall and, through which. tissue 
wi l l  eventually grow. 

The valve flap has three hooked feet which retain i t  
to the ring, the feet being o f  unequal length 10 enable the 
securing aclion of the blood f low to keep the area frce 
from thronihus (clot in the blood). 

Artificial Trachea 

The Null ield Uni t  at Hamniersniith Hospital has also 
done i~seful work in producing an artiticial trachea 
using, again, Polypropylene. 

The trachea or  windpipe is a cartilaginous tube lined 
with ciliated mucous membrane. extending from the 
lower part of the larynx to the conmencenlent of the 
bronchi. 

T o  copy this organ with a plastic implant, the team 
moulded on their Manurnold 15 rings over which they 
moulded stockinette mesh. The stockinette was stretched 
over a mould and the rings moulded over the outside. 

I t  was f o m d  later that when implanted into the body, 
the l iving body tissue grew through the mesh and i n  
time blocked the trachea. so the learn had to think again, 
and remedied this obstacle by inserting a central t u k  
inside the implanted trachea, and left i t  i n  fur a pa id  
of time before removing i t  t o  leave a perfect trachea. 

Otosclerosis (disease of the middle ear) 
This disease is a common cause of deafness in young 

and middle aged people. Normally the vibrations of the 
car-drum are carried by a series of bones to the cells thal 
converl them to electrical inipulses. The diseasc causes 
one of the bones to become enlarged and to jani the gap 
through which i t  passes. 

Dr. J. J. Shea o f  Mcniphis. Tennessee, devised an 
operation to  replace this bone with a replica iiiade o f  
plastic "Tenon", known i n  Cheal Britain as "Fluon", or  
P.T.F.E. He replaced the bone (the stapes) with the 
plastic replica, grafting a thin slice o f  the person's tissue 
into the gap left, and claimed to restore the hearing of 
YO per cent of his palients using this method. 

Plastic Tube (arteries, aorta, etc.) 
I t  has been found that l iving arterial transplants do 

not si~rvive when put into another body, therefore any 
other suilable nialerial, e.g. plastics, can d o  the job. 
Plastic prostheses can be made either rigid and solid, 
or porous and pliable: i t  is known that a disadvantage 
of a solid and rigid tube is that clots can forni at the 
joint o f  the l iving and artificial tube. This may even- 
tually lead to a complete closing of the channel and 
therefore, the solid tube has been ignored i n  surgery l11 a 
certain extent. 

Fia. 1. Plastic in~plrnts. 

Porous and pliable plastic materials such as nylon 
(sup~rpoyamii le). Or lon (an anacrylic fibre) and Tery- 
lene (a  polyester product) have been used as tube im- 
plants for  various parts of the body with good results. 
the better ones being l'erylene and Orlon. The use ol' 
Or lon was pioneered by Hufnagel, and in his published 
results 11955) o f  work with Orlon prosthesis he said 
he had inserted Orlon prosthesis into 15 patients over 
a period of 16 weeks with satisfactory results. A pros- 
thesis of plastic cloth has k e n  used many times for re- 
construction of the aorta or il iac arteries in patients. 
A n  example o f  a large aortic aneurism lying wilhin a 
tubcrcu lo~~s cold abscess was reported i n  1955 (Rob 
and Easlcatl) and is of interest because a honiologoi~s 
arterial transplant would probably have ruptured due to 
the tuberculous infectim. whilst a plastic cloth pros- 
thesis was working well after two and a half years. 

Plastic Repair t o  Head of Femur 

There have been quite a number of operations to 
Lreat osteoarthritis the hip-- Smilh-Peterson's vitalliuni 
mould or  cup. Austin Moore's prosthesis and the 
.ludet's prosthesis to name one or  two-but i t  is the last 
one which again makes use of plastic (Acrylic). The 
head of  the fenlur (a  domed structure shown in 
Fig. I )  was reproduced i n  polymethyl methacrylate but 
the stem, which had 10 be inserted into a hole i n  the 
bone. did not stand u p  to the bending moments set up 
around the head when implanted into position. 

The plastic stem was then reinforced by a ~i ietal  pin 
but frequent fractures still occurred. After these cmsatis- 
factory altempts the upper part of the femur implant 
was made in a metal (vital l ium) which was found to be 
more salisfactory. 

This is just another illustration of the use made of 
plaslics as an artificial body implant, hut i t  is also an 
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outstanding illustration of where the metallurgist as 
well as the engineer become involved in  surgical work. 

This point is very well illustrated by Professor J. M .  
Zarek in his paper "Biomechanical appraisal of metallic 
Osteosynthesis" (Metuls und Muteriuls, May 1967). 

Metals for Surgical Implants 
Metals for surgical implants have to have certain 

qualities before they can even be considered for use. 
For exan~ple, they must be chemically inert and free 
froni corrosion, they must be able to stand up to 
certain stresses and strains depending in  which part 
of the body they implanted and they must also be com- 
paratively easy to work (mould and machine) including 
the ability to take a high polish and many more quali- 
ties. 

The metallurgist has done a wonderful j11b for in- 
dustry and has come up with a wide range of alloys 
to serve their needs and is still discovering new mat- 
erials, e.g. carbon fibres, but the surgical side of melal- 
lurgy has been rather neglected. 

One reason for this neglect is cost and also the fact 
that any alloy of metal to be tested  usually has 
to he implanted into animals and requires a long period 
of time to gather the relevant information. whereas in  
industry most of the tests can be either done in the 
laboratory or on machines already i n  use, with conipara- 
lively less cost and time wasted. 

Metals used in surgery are quite satislactory hut not 
perfect for the job. Most have been found to be either 
unworkable, scarce, costly to produce, or react with the 
living tissue when implanted into the body. 

There are three types of phase froni which nlelallic 
materials are composed: they are, pure n~etals, solid 
solutions and intermediate phases. As a rule pure nietals 
are soft and ductile but low i n  strength and i t  is this 
deficiency which leads to alloying. The pure nietals 
have some use as body implants (gold and silver) as 
plates irscd in head surgery where ductility is more im- 
portant than strength. 

However alloys are used quite frequently and give 
reasonable results in certain implants, they are the non- 
ferrous metal Tantalum, Titanium and the CO-Cr-Mo 
range of alloys, but they still have their drawbacks. 
Fur  instance, Co-Cr-Mo is not easily niachined and 
usually has to be cast. but is used for its corrosion re- 
sistance and high hardness properties. 

There are many other problenls appertaining to the 
use of metals in the human body which are complex 
and far reaching, for instance i t  is known that a piece 
of metal, when placed in  a l iquid which contains frce 
ions (an electrolyte), ions of the metal may start to pass 
into the liquid. As the ions from the nietal build up in 
the liquid next to the surface of the metal an electric 
potential ditference is created. hence dissolving of the 
metal occurs. I t  varies, of course. froni metal to metal 

especially i f  two dissimilar nletals are used. How dues 
this alrect l iving tissues'? This i s  one of the many prob- 
lems which have yet to bc solved b e h e  a near perfecl 
me'tal iniplant is discovered. 

In  spite of these problems thcre have been many 
metal implants used in various parts of the body. A ball 
and socket replacement of the head of the ieniur, plates 
to farl i fy various fractures, nails t o  fix together broken 
bones, hinged elbow and knee joints. and niany inore 
plates. scrcws, nails, pins, etc. 

Malleabilty in  metal as mentioned in  thc previous 
paragraph applies l o  i~nplant for cranial defects fpliite) 
and wire sutures fur repairing tendons which are special 
cases but. in  gencral, metals used as splinls for healing 
broken banes or to replace worn out or broken bony 
parts which have to have strength. 

The only specifications governing rnan~rfaclure 11T 

mctal implant are those of the l945 report of the Frac- 
ture Committee of the American College of Surgeons. 
They examined IR/R/Mo. and 1Y/Y passivated stainless 
steels and vitalliuni for inertness and physical charac- 
teristics and came to the conclusion that IX/X/Mo. and 
vitalliuni were suitable for the manufacture of implants. 
A s  a result c~ f  the report these metals have been exten- 
sively used in  surgery. 

I t  was found by Key (1941) in experimmts that o l  
the two, vitalliuni and IXIX/Mo. steel. there was little 10 
choose between them f r m  the point of vicw of incrt- 
ness hut the latter had a superior ability to withstand 
shock and vibration. 

A nietal implant in the body tissue has to undergu a 
series of changes whilst the wound is healing: a1 lirst i t  
is surrounded by fresh h l o ~ I .  then by the b l o ~ I  clot. 
next by tissue and linally by scar tissue. or by osteoid 
and new bone, depending on the circumstances. 

Fresh blood has a high oxygen tension for a while, 
then, when the clot forms, the oxygen is lost and car- 
bon dioxide accumdates. The metal to he u s d  for an 
iniplant must be able to maintain its corrosion resist- 
ance in  thc presence of the varying pH value experienced 
in the changes from fresh to the clotted blood. 

The strength of the metal inust be such that i t  can 
withstand any of the strains i t  wi l l  encounter whilst 
implanted without breaking or bending. A n  in~p lan l  
may have to undergo these strains for long pe r i ds  of 
time. e.g. e n i ~ r a l  neck fractures with an ovascular 
head. 

Repairs to the Femur 
When the shaPt of the femur is fractured the usual 

method of repair is by an intraninlidlary pin o r  plates 
and screws or both, depnding on the condition of the 
fracture. I n  the case of fracture of the ncck an intra- 
medullary pin with side plates along the shalt is usually 
ctsed. Use of the pin docs not call for such an extensive 
surgical interference as the plates and screws method. 
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Also, being a single metal implant. the pin is less 
susceptible to corrosion or electrachemical reaction than 
the plates and screws. The selection of pins for the 
repair (or plates and screws) depends on many situatims, 
namely whether a splint is required or a lmd-bearing 
pin. 

I f  weight bearing is to be allowed for not only must 
the pin be strong c n w g h  but the grip i t  has on the bone 
and the bone itself must also be slrong enwgh  to accept 
the strain. These and many other problems arise i n  this 
complicated operation, and is admirably discussed in 
"The Hip" by Strange, but are beyond the scope of 
this paper. 

I 'he part that aBects the engineer and metallurgist is 
the cuns l ruc t i~n and composition of various metal parts 
to be used. For exaniple: the intraniedullary nail nor- 
mally used is the "Kuentscher" lypc with a clover leaf 
shaped cross-section. The resistance to bending of such 
a section varies a great deal f rom one direction to 
another and the best position for  the nail is only obtained 
whcn i t  is fitted i n  such a manner that the largest second 
~noment of the area of its cross-section coincides with 
the action of the largest bending moment which the 
fractured cross-section of the bone would carry. 

Femur (Metal Replacement) 
The .l i d e t  is the commonest examplc of rnelallic-plas- 

tic reconstruction of the head of the feni t~r.  The original 
. l idet rnushroom type replacement head was niade o f  
polyniethyl methacrylate but the stem was found to 
be too weak to carry the various loads and bending 
moments. 

T o  overconie this weakness a metal rod was tried as a 
reinforcement to the plastic head, but stil l mechanical 
failures occurred. The plastic head seemed to be ideal 
because of its inertness but a satisfactory metal-plastic 
structure which would stand u p  to  the bending and shear 
load was found to  be di l l icult t o  n~anufacture because or 
the need to  have a guod bond between the plastic and 
metal. 

Other types of reconstructed femur heads have k e n  
tried. "Moore's" prosthesis, fo r  exanlple, was an all- 
metal implant niade en'lirely f rom stainless steel of the 
I8IXIF.M.B. variety but there again problems arose 
due L11 manufacture. I t  was found that the head had to 
be machined and the stenr cast due to the complex 
shape of  the implant. This gave rise to certain changes 
in the n~etal l ic  construction of the materials grain size. 

As the cast portion was a coarser grain size than 
the head, mechanical failures occurred after iniplanta- 
lion. Another type of construction i n  the femur spares 
range is the "ball and socket" joinl. This seemed 111 be 
better constructed to withstand the forces which are 
applied wi th use. The three joints mentioned werc satis- 
lactory to  a certain extent but not perfect for  the job, 
which means a lot more mechanical and metallurgical 
research has yet to be carried out to obtain perfeclion. 

Fig. 2. Metallic implants. The Burn's bonr 
plates are one third full size. The bone 

screws are one half full sire. 

Plates and Screws (Metallic) 
Metallic plates and screws, n~ost ly used for internal 

fixation o f  fractures. are the IX/R/Mo. and v i t a l l i ~ r n ~  be- 
cause of their strength and comparative inertness whcn 
implanted. Various other stainless steels are also being 
cxperi~nented wi th  but, as mentioned in the previoi~s 
paragraphs, the metal used must be ablc to  he implanted 
into the body without setting up corrosion currents. 
Hardness o f  the metal shudd k within the range o f  
30-35 on the Rockwell C'. scale. There is a trend of 
thought which sugests cold turning to ~irake screw 
threads is less damaging to the rnetal slructure than 
rol l ing. Roll ing raises the U.T.S. and hardness, and 
leaves mechanical strain in the section. Therefore. i t  is 
advisable to anneal in order to re-crystallise the grains. 
The point being that i t  is supposed 10 conlprcss the 
screws structi~re. so that many of the corrosion resist- 
ance properties are lost. 

The many small slivers of metal left by the turning 
process must be got r id of by polishing and reverse 
plating. The plate or screw must be coniplcted in a 
highly polished state and free from abrasions to be 
of maximum elliciency when implanted. 

I t  is suggested i n  "Modern Trends" by Leon Gil l is 
that trade niarka and identilication marks be done away 
with, as they are a sm~rce of weakness and a potent 
source of corrosiom 

Vital l i l rm is said to be the most inert alloy in use in 
surgery and is quite satist'actory for various imp lank  
I t  is a cast alloy. enabling the plates etc.. 111 be polished 
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al'ter casting. I t  is quite critical not to mix this metal 
with the other stainless steels as body implants or even 
when being stored prior to use. 

The design o f  plates and screws for fracture repair 
is also critical because of their load bcaring aspect. 

Welded joints between metal parts are being discon- 
tinued where possible in favour of a complete casting 
or forging, hence eliminating the wcakness of a weld. 

Slotted holes are also put into the plates 111 alluw 
shortening of the bone during the early stages of 
the fracture healing, e.g. Egger's plates. Coarse threaded 
screws are now being used which take a deeper bite into 
the bone: even wilh circumferential absorption these 
screws do not generally tear loose as easily as the finer 
threaded variety. 

The use of cross-slotted and Philips headed screws 
with screw holding screwdrivers is a great help as far 
as eliminating tud- implanl  slipping and hence helping to 
eliminate metal transfer between the two. 

There are various types of screw now available for 
medical implant use, cross-slotted and Woodrun: slots. 
with vitalliuni Philips headed also available. 

The danger of tool implant melal transfer is another 
problem which is k i n g  solved by n~etallurgists amongst 
others. I t  has been found from experiniental and clinical 
implants that when examined, they showed that cellu- 
l a r  reaction and iron infiltration occur in the tissue ad- 
jacent to the buried metals. This reaction was found 
to be greatest near the screw and h d t  heads which had 
been handled by tools, and least near unhandled rejoins 
o f  the metal in~plants. I t  is said to occur in the abscence 
of any concentrated destructive corrosion in the region 
of contact between the twc~ components o r  between n~e ta l  
and hone. The mechanical rigidity of the implant w i l l  he 
destroyed within a short space of time by the loosening 
of the screw i n  the bone. I t  is thought that this is not 
due to corrosion of the metal but  to  the bone absorp- 
tion caused by the pressure of the screw: such absorp- 
tion can be caused hy other means. such as the rocking 
of the implant during the healing process. 

I n  19.56 complete standardisation by the nianufac- 
turers in England of the type of stainless steel t o  be used 
i n  orthopaedic surgery was reached and il is now only 
possible to buy, mostly. IX/X/Mo., which means the field 
of corrosion due 111 dissimilar mctal iniplant w i l l  grad- 
ually disappear as the old stocks are used up or thrown 
away. 

The IR/8/Mo., or molybdenum hearing steel. c m -  
tains. in addition to the chromium and nickel of austen- 
itic stainless steel, 2 per cent to 4 per ccnt o f  niolyb- 
denuni. In t rduced since the Second World War. vital- 
l i um on the other hand is not a steel bit1 is of cobalt 
bulk. This was introduced after 1937. 

* * * 
This paper has, of course, given only a brief glimpse 

of the vast and complex subject of "Materials in Medi- 
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cine". There are many niore departments i n  the lield 
of medicine other than spare part surgery i n  which 
plastics and metals play a n ~ a j o r  role. 

The few illustrations mentioned h'ave their drawbacks 
and problems which must yet bt: solved before pcrfec- 
l ion  is approached. 

The surgeon does a niarvellous job with the niaterials 
available. but the metallurgist and engineer must help 
h i m  by spending more time on rcscarch into surgery 
materials rather than profit-making for industry. 

A s  mentioned i n  the previous chapters the surgeon has 
also made great advances in the held of spare part sur- 
gery using new techniques with the new materials, bul  
he has also experienced many failures due to the exist- 
ence of melallurgical and mechanical problems. 

I n  the meantime heart valves have to be replaced and 
fractures have tc1 be repaired to save l i fe and limb, as 
these are now every-day occurrences which confront 
the medical world. 
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have issued a new R-page illustrated leaflet describing their 
range of packaged stram boilers available on requcst. I t  
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P A C K A G E D  B O I L E R S  

A self-contained, fully automatic boiler of high 
engineering quality, the STEAMBLOC has been 
thoroughly proved in a wide range of industrial 
processing and space-heating applications 
fired with oil or gas as a fuel. The STEAMBLOC 
is  available in a wide range of sizes up to 
50,000 lb. of steam per hour and standard units 
are suitable for workina pressures up t o  - .  
245 lb./in'. 
Higher pressure units and superheated boilers 
are also available dependent upon required 
evaporations. 
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The Protection of Domestic 
and Industrial Electrical Installations 

By J. A. ROBBINS, B.Sc.(Eng.). C.Eng., F.1.Mech.E.. F.I.E.E. 
l. A. Crabtree & Co., Ltd. 

SOME NOTES ON THE PROBLEMS OF EARTH LEAKAGE PROTECTION - PART 3 

Mystery tripping 
Instances are occasionally encolmtercd where voltage- 

operated earth-leakage circuit breakers t r ip out for n o  
apparent reason. This nlay happen either at definite 
times during the day or  at irregular intervals. 

Possible causes of this condition are many and varied. 
hut thcre arc three major possih'ilities which arc usually 
worth investigating. These are: 

(a )  Transient leakages. 
( h )  Dormant neutral-earth faults. 
( L . )  Faults imported into the installation f rom another 

installation or  another section of the same instal- 
lation. 

'l'he first possibility-that of transient leakages to 
earth is normally associated with cooker hotplates or  
similar equipment which may pass suHicient earth-leak- 
age current during the initial switching-on period to tr ip 
o l ~ t  the earth-leakagc c'ircuit hrcakcr. By using earth- 
leakage circuit breakers with a m i n i m l ~ m  tripping cur- 
rent in exces o f  ahout 35 IIIA, this kind of trouhlc 
should virtually b- eliminated. 

I f  trouble is being experienced on an mist ing instal- 
lation. one method of overcoming i t  is to provide an 
additional parallel direct earth path for the cooker. This 
a s  discussed under the general heading "Parallel 
Earth Paths"-should reduce the abnormal sensitivity 

to leakage currents whilst at the same timc niainlaining 
adequate voltage sensitivity. A n  obvious symplonl of 
this class o f  fault is that the circuit breaker trips when 
an appliance is switched on. 

The second typ: i fault-~lhat associated with 
dormant neutral-earth faults-is often far Illore dill icult 
to trace. The usual symptoms, however, arc that the 
earth-leakage circuit breaker trips out when a heavy 
load is applied somewhere on the installation: the heavy 
load iisually takes the form of a motor starting current. 
The general sequence of events is  that, due to the fair ly 
heavy current flowing i n  neiitral, the total voltage drop 
along the neutral return palh, consisting of the supply 
authority's distributor, the consuniers' service feed and 
the neutral conductor rcsults i n  the installation neutral 
conductor attaining a potential to earth i n  excess of 
about 20-30 volts. This voltagc on neutral is then auto- 
niatically transmitted to the installation nlztalwork by 
way of the fault between neutral and this metalwork. I t  
is thus ilpplicd to the t r ip coil cif the earth-leakage cir- 
cuit breaker and, i n  consequcnce, the breaker then trips 
0111. I t  is worth noting that this condition may often be 
a very transient condition, persisting only-for cxarnple 
-for the time taken for  a motor to start and run up to 
speed (see Fig. 18). 

Another possibility also associated with a dormant 
n-utral-earth fault is that a neutral conductor may he- 
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come open-circuited or develop a high-resistance joint. 
I n  consequence. any load current w i l l  then atlcnlpt to 
flow to earth through the earth-leakagc circuit breaker 
t r ip coil  when the appliance in question is switched on, 
thereby tripping out the circuit breaker. 

The final possibility is o f  faults being transmitted 
f rom installation to installation or f rom one section o f  
the installation to  another. This may take the form of a 
fault i n  one house bringing out a brcaker i n  a nearby 
house. the fault travelling along a common water pipe. 
The only real cure for  such a condition is to ensure that 
the first house is also adequately proteckd, b i l l  in prac- 
tice i t  may not bc possible to  do this. I n  such circum- 
stances the best course of action is to  isolate the instal- 
lation n~etalwork in the second housc l rom the common 
water line. 

rhe problem of selectivity 
I f  two or  more vollage-operaled earth-leakage circuit 

breakers are used on the same installation, and selective 
opzratinn is required, i t  is necessary to isolate the cor- 
rzsponding seclions o f  protected metalwork one f rom the 
uthcr. This is often di l l icult to achieve i n  practice. 
particularly when structural mctalwurk is 'involvcd. A 
far more satisfaclory solution is to  use current-operated 
earth-leakage circuit breakers for this type of applica- 
tion, as these units are inhrrently selective i n  operation. 

Cun U C o ~ n ~ n o n  Enr/h-EIec~ro& hr  U.wd:' When 
several voltage-operated earth-leakage circuit breakers 
are being used, connecting al l  ihe "E" terminals to  the 
same earth electrode is not normally considered good 
practice. Preferably, separate electrodes s h w l d  be used 
to ensure complete isolalion of the various earth circuits. 

I f  a common electrode is used, i t  inus1 be of relatively 
low earth-electrude resistance, as otherwise there is a 
distindl possibility of serious lrouble being encounleretl. 
The reason for  this stipulation is that if, i n  practice, a 
number of earth-leakage circuit breakers are al l  con- 
nected to one rrlutively /~i,qh-resistunce eurfh r l r c f r ~ d e .  
there is a possibility of the electrode itself altaining a 
dangerous potential relative to earth. This is due to  the 
possible build-up of a number of small leakage currents 

to earth-each i n  itself less than the inininlunl nperating 
current of the t r i p  coil  through which it is flowing. 

As an extreme example, ten such breakers, each pass- 
ing a currcnt of 20 n l A  to  earth by way o f  a 500 ohm 
electrode, would force the actual electrode up to  a 
potential o f  100 vohs above earth. The "protected" 
metalwork on each installation would thus rise to a b w t  
110 volts to earth, i f  allowance i s  made for  the voltage 
drop across the earth-leakage circuit breaker t r ip coil. 

Protecting the trip coil 
The t r i p  coil  o f  a vol'tage-operated earth-leakage cir- 

cuit brcaker is capable of carrying its minimum tripping 
current indcfinitely. Furthermore. i t  is capable o f  with- 
standing the appllicalion of ful l  nlains voltage for a 
p:ri~~d or time considerably i n  excess of chat needed to 
t r ip the breaker, but  i t  cannot withstand the application 
of l u l l  mains voltage indefinitely. 

O n  a correctly designed installation, of course. this is 
a condition which cannol arisc i n  practice: normally. 
operation o f  the circuit breaker automatically interrupts 
the flow of current through the t r ip  coil. IJnfo~Tunately. 
however. there are some incorrect installation conditions 
which could rcsult i n  a coil  burn-~i i t t .  Basically. they al l  
reduce to  an carch f x ~ i l t  to the nieta'lwork protected by 
the earth-leakage circuit breaker, f rom a source of 
supply not controlled by the earth-leakage circuit 
breaker. Fig. I 9  illustrates a typical example of this. I n  
poor earthing conditions, such as are usually associated 
wi th  earth-leakage circuit breaker installalions, a fault 
at point "A" would be most ltnlikely to blow the main 
fuse. This faul t  to the installation metalwork (on the 
live side of the earth-lcakage circuit breaker) results in 
l u l l  n~a ins  voltage being applied 10 the tr ip coil. The 
earth fault current t'hus continues to flow even tholtgh 
the earth-leakage circuit breaker operates: inevitably i n  
these conditions the t r ip coil  would burn out. 

This basic condition may arise i n  several ways. For 
example, o supply authority's service conductor may 
develop a fault to the installation nirtalwork near the 
supply in lakr  position, resulting i n  w l~urn t -out  earth- 
leakage circuit breaker t r ip  coil. A second possibility OF 
trouble arises when co'mmon metalwork links several 
premises-a nletallic watcr pipe being a typical exanlplc. 
Here, an earth fault on one installation can travel along 
the water pipe, resuliing i n  burnt-out i r i p  coils i n  earth- 
leakage circuil  breakers prolecting [he olhcr premises. 
unless al l  the inStallations are protected by earth-leak- 
age circuit breakers. 

T o  eliminate completely al l  these var im~s possibilities 
of trouble. i t  is merely necessary to  specify that every 
vdtage-operated earth-leakage circuit breaker should 
be l i t ted with an inlcgral coil-shorting switch. This 
switch is directly and positively coupled to the main 
moving contacts and is so arranged as ta short out 
the t r ip coil when the circuit breaker opens-thus 
connecting the installation n~etalwork directly to thc 
earth-leakage circuil  hreaker earth clzctrmlc. I n  this 
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Fig. 20. Triplc pole und neutnll 60 amp. voltage-opcratcd callh- 
lcakuae circuit hrcaker. 

way, Lhe trip coil is conlpletely safeguarded from the 
risk of coil burn-out, despite these somewhat dubious 
inslallation condi'tions. 

Why ure All-insuluted Encl~~.sure.r I'reieruhle? When 
metalclad switchgear is i~secl, an earth fault on the in- 
coming mains side of the protective gear to installalion 
metalwork is an ever-present possibility. Provided that 
eaithing conditions art: excellent, the main back-up fuse 
should blow. I f  earthing conditions are not q i~i te  so 
good. however, whether direct carthing or eart'h-leakage 
circuit breaker protection is being used, it is no longer 
safe to assume thal the back-up protedtion will operate. 
For this reason B.S. 842 st ipdates all-insulated en- 
closures for voltage-operated earth-leakage circuit 
breakers. 

Whatever form of earth-leakage protection is used, 
this type of condition. whcre a fault on one installation 
can make another installation permanently "live", is 
always liable to cause danger. As  such, it obviously con- 
flicts with good installation practice. 

1,ightning. Voltage-operated earth-leakage circuit 
breaker trip coils, i~nless they arc correctly designed and 
protected, are very vulnerable to damage from lightning 
surges. For reliable long-term operation adequate pro- 
ttction is absolutely essential. The leading range of units 
have a scientifically designed protective lightning dis- 
charge gap to protect the coil. In addilion, the coil itself 
is specially constructed to wilhstand the fierce electro- 
mechanical stresses produced by these surges. The 
elficacy of this particular combination has already been 
vcry clearly demonstrated by comparalive field tests on 
house inslallations under actual lightning storm con- 
ditions--conditions which wrecked other units not 
possessing this high degree of prdection. 

The Need for Co~nplete I.w~lution. When earlhing con- 
ditions on a distribution network are such as  to neces- 
sitate the use of earth-leakage circuit breakers. it is a 
wise precaution always to treat the neutral as a live con- 
ductor, due to the possibility of a degree of neutral 
inversion exisling on the systenl. For single phase opera- 
tion, a double pole (S.P. & N.) circuit breaker should 
always be used, thereby ensuring complete isolation in 
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faull conditions. Similarly. for three-phase operation a 
four-pole (T.P. & N.) circuit breaker should always be 
used (Fig. 20). 

Mrtn l l i c  I+~t~clo,srrre,s for  Eur th- l rukug~ Ci rn t i t  Brenl i~rs.  
For certain applications il may be desirable to mounl 
earth-leakage circuit breakers either in sheet-metal or in 
completely weatherproof enclosures. In such instances, 
for the reasons outl!ined above, special precautions have 
to be taken to guard against the risk of an earth faull 
to (he metallic enclosure on the "live" side of the circuil 
breaker, The enclosing cases shown at Fig. 21 arc therc- 
lore supplied with an insulating lining, and care is taken 
to ensure that no metallic screws, etc., protrude through 
this protective lining into the interior of the enclosure. 
Finally, for complete protection the incoming mains 
should be taken into the metal enclosure through an 
insulating bush or a length of non-metallic conduit. 

l;xtcwlitrl: the Kunge. When heavy current single-phase 
or three-phase earth-leakage protection is required, this 
may be achieved by using the main contacts of a stand- 
ard earth-leakage circuit breaker Lo interrupt the i~nder- 
voltage release coil circuit of a suitable heavy-current 
contactor or  main circuit breaker. If a metal enclosing 
case is involved, however, the requirements for such con- 
ditions must be watched. (See paragraph on nletallic 
enclosures.) 

Universul in Applicurion. From this discussion of volt- 
age-operated earth-lcakage circuit breaker protection it 
will be realised that this method of prnteclion is virtually 
universal in application. A high degree of shock risk 
protection is provided and, in ordinary installation con- 
ditions, vcry good fire risk protection is also atforded to 
lhc installation. 

A lnost important point that should be noted is thal 
the level protection alTorded is independent of the 
rating of the back-up fuse. T1r~1.s ~ I I P ~ P  ;.S no [~os~ ih i i i t y  of 
the culc~tlutions or the fevts curried out on the in.stullu- 
/ ion heitig c~ tnp lc t r l y  vitiutpd hy un urhitrury ul~ruti i i l :  
01 the protective Irrs~.s. In this connection. [he modern 
tendency is towards the usc of a scaled enclosure for the 

Fig. 21. General purpose (blecl) and heavy duty (cud metal) 
enrlarurcs for eitrth-leakage circuit hreskcrs. 
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earth-leakage circuit breaker mechanism, both to pre- 
vent interference with the mechanism and also to give 
protection against the somewhat arduous installation 
conditions which may be encountered i n  practice. 

Protection by earth monitoring 
The various systems of  earth-monitoring are pri l l iari ly 

intended to guard against the failure o f  the earth-cm- 
tinuity conductor i n  a flexible or trailing cable, which is 
fceding a portable or transportable item of  equipment. 
Most methods incorporate additional features t11 safe- 
guard against possible complications that may arise in 
practice, but the basic circuit, and the fundan~ental 
theory of earth monitoring. is illustrated at Fig. 22. 

From this diagram i t  wi l l  be seen that the nloniloring 
device incorporates a low-voltage transfornlcr (usually 
not exceeding 12 volts output); a relay: and a protective 
circuit breaker. I n  addition. thcre are two earth leads to 
the appliance or portable equipment-the primary earth- 
continuity u ind i~ctor ,  which is bonded to earth i n  the 
normal manner. and a pi lot conductor. 

The low-voltage output froni the isolating transformer 
is used to  drive a circulating current-~~sually not ex- 
ceeding 3 amp.-around a loop circuit consisling of the 
primary earth-continuity conductor: a section of the 
metallic housing of the appliance: thc pi lot conductor: 
and the relay operating coil. This circulating current 
w i l l  hold in the relay and so energise the hold-on coil of 
the circuit b reakerp rov ided  that the loop path remains 
intact. 

I f .  however, the circulating current is interrupted, as 
i t  would he i f  the primary carth-continuity conductor or 
the pi lot conductor failed, the relay wi l l  drop out. This, 
i n  turn, wi l l  interrupt the hold-on coil  circuit and so wi l l  
t r ip the protective circuit breaker-therehy isolating the 
appliance or  item of equipment i t  is protecting. 

This is the basic theory of operation. f rom which i t  
w i l l  be noted that carth monitoring, as such, only checks 
the integrity of the earlh-continuity conductor: i t  does 
not of itself alTord any additional fo rm of earth-leakage 
protection. Most equipment commercially available. 
however, tends to incorporate extra features to provide 
additional carth-leakage protection andlor 111 safeguard 
against sneak circuits, or fault conditions causing spuri- 
ous operation o f  the relay. 

N- 
LINK 

Overcurrent and short-circuit protection 
On: other important feature, which is cmnnlon to 

both types of earth-leakage circuit brcaker. is that i t  is 
normally possible to incorporate protection against over- 
load and short-circuit fault conditions i n  the salne cir- 
cuit-breaker n~echanism, thereby enabling thc carth- 
lcakagc circuit breaker unit, as shown at Fig. 23, to 
combine thc separate functions of main switch-fuse and 
earth-leakage trip. This method of conncctiim is quoted 
i n  I.E.E. Wiring Regulations as a standard supply intakc 
arrangement: i t  has ~ i b v i ( i i ~ s  advantages from considera- 
tions of saving in spacc, init ial cost and installation time. 

A further point is that the circuit breaker mcchanism, 
as may be seen froni  the comparative tripping curves at 
Fig. 21, wi l l  give far closcr protection against sustained 
overload conditions than can normally he providcd hy 

l 
1'2 1.6 2 

X NORHRL CURRENT 

Fig. 24. Typical tripping rharildcrktic rurvch: ( A )  Miniature 
circuit lrreaker\; (R) H.R.C. mrtridgc fu*e\: (C) Kewi~alrlc fu\e*. 
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fuses. l ' l ie  fact that circuit-breakers can give closer pro- 
tection against dangerous conditions of sustained over- 
loading is now recognised hy the I.E.E. Wir ing Regu- 
lations: the 14th Edit ion pernmils a very significant up- 
rating of cables if  circuit-breakers to B.S. 3871 are used, 
as compared with the current ratings applicable i f  senii- 
enclosed fuses are used. I n  turn, this can well lead to  
useful economies in cable costs-particularly on larger 
installations. 

Finally there are the added circuit breaker features 
of safety and simplicity i n  operation as compared to the 
soniewhat dangerous expedients only too olten adopted 
when rewiring both rewirable and cartridge fuses. 

P.M.E.: An alternative method of protection 
Thcre is one other method of giving protection against 

earth fault conditions which is of interest. This n~cthod. 
known as Protective Mult ip le Earthing. or P.M.E., 
l~tilises the neutral of the incoming supply as the earth 
return path. 

I n  this system earthing, al l  protected metalwork is 
connected by means of the installation earth continuity 
conductors to the neutral service conductor at the supply 
intake position. By doing this. line-to-earth faults are 
converted to line-to-neutral faults, the intention being to  
ensure that sullicicnt current flows under fault conditions 
to blow the ruses or t r ip the overload circuit breaker 
protecting the fault circuit or sub-circuit. 

The Incrrw,s~~/ Fire R k k .  When a P.M.E. installation 
is lunctioning correctly-i.e., when neutral is at or about 
earth potential-the degree of shock-risk protection is 
the same as that provided by sd id  earthing and fuses. 
I t  is important to note, however, that-as with solid 
earthing-this method o f  protection does not delect 
high-resistance faults. A s  a result, there is always 
the possibility o f  uncleared fault currents constituting 
a permanent or intermittent fire risk on the in- 
stallation. Moreover, as the syslem is deliberately dc- 
signed to encourage the flow of heavy fault currents, 
these currents wi l l  then~selves constitute an obvious fire 
risk during the time i t  takes for the protective device 
to operate. Thus P.M.E. increases both the fire risk and 
the possibility of damage to delicate apparatus. 

Wi th  this method o f  earthing i t  is essential t o  ensure 
that the neutral conductor cannot rise to  a dangerous 
potential rclative to earth. This ;A h~cuuse  the iwtercon- 
nfction C J ~  r~prrrrul und protected rnrtulw~~rh bvould uuto- 
n~uticully ~ . ~ - t r n d  the re.snltnnt shoch risk t o  ull protectrd 
fntwlwork on every iw.sl(~llu/i~~n connecled t o  this purtic- 
irlur .srrpply rlistrihutiof~ nt,rw(~rh. 

I n  view of this hazard. stringent requiren~ents are laid 
dawn 10 cover the use of P.M.E. on any particular dis- 
tribution systcnl, a typical fo rm of apprtival beinb b' w e n  
in Appmdix  S to the I.E.E. Wir ing Kegdations. 

R ~ y u l u l i ~ ~ n s  govern in^ the Use (11 P .M.E.  Among the 
various requirements the following points are of partic- 
ular interest: 
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The neutral conductor has to  k earthed at a number 
of points on the system, and the niaximuni resistance 
from neulral to earth must not exceed 10 ohn~s. I n  addi- 
tion, an earth electrode at each consun~er's inslallation 
is recommended. 

So far as the consumer is concerned. there nu~st  be 
no fusible cut-out single-pole switch, removable l ink or 
automatic circuit breaker included in any neulral con- 
ductor on the installation. 

Perhaps the most important point is that every con- 
sumer connected to the system must comply wi th P.M.E. 
requirements. A s  a result i t  is difficult to apply P.M.E. 
either to  existing networks or  to extcnsi~ns to existing 
networks, due to the amount o f  work which has to be 
carricd out on the existing consumer's inslallalions. The 
applications for P.M.E. are therefore v i r t ~ ~ a l l y  restricted 
to new distribution networks. 

The basic reason for  this stipulation is shown at Fig. 
25. This illustrates cmdit ions which can arise when 
earthed metalwork on a consumer's installation is not 
bonded to  the neutral conductor. I n  the conditions 
shown in the diagram. a direcst earth fault would result 
i n  a total current of 20 amp. flowing: a current which 
would probably be carried indefinitely by (he 15 amp. 
fuse. This currenl, returning to neutral by the distributed 
electrodes. would force The neutral conduclor up to a 
potential of 200 volts above earth, producing conditions 
of nearly complete neutral inversion. i.e., line at 40 volts 
to earth and neutral at 200 volts to earth. 

As al l  accessible metalwork 'throughout the whole 
P.M.E. distribution network is bonded t o  this neutral 
conductor, al l  this metalwork would then become live 
at aboul 200 volts to  earth. The possible results of such 
conditions-particularly i n  cowsheds and other farm 
buildings-are only tuo obvious. 

Unfortunalely. while i t  is always possible to  prohibit 
such installation conditions when a P.M.E. network is 
first put into comniission, i t  is rarely possible to ensure 
that such conditions cannot arise i n  the future. Thus, 
with P.M.E., there is always the possibility of amateur 
extensions to exisling installations causing both shock 
and fire hazards on al l  the other installations connected 
to the distribution network. 
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TRANSFORMER I KW. LOAD 
CONDUCTOR 

Fig. 26. 

The Dunger of U Brmk in Neutrul. Most of the other 
requirements are framed to guard against the danger of 
a broken or discontinuous neutral conductor, a con- 
dition which is liable to cause danger to all consumers 
connected to the distribution system. Fig. 26 shows in 
diagrammatic form what happens with a broken neutral 
distributor. As the current from the 3 kW load cannot 
return along the neutral conductor it will flow back to 
the neutral point by way of the various earth electrodes 
and earth. This will have the elTect of making the neutral 
conductor live to earth on either side of the break, the 
actual voltage distribution depending on the relative 
values of the load and the earth electrode resistances of 
the two sections of the neutral distributor. 

In  the example shown, the basic 240 volts will split up 
into about RO volts across the load and RO volts between 
neutral and earth on each side of the break. As  a result 
ull carthed metalwork on every installation supplied 
from this distribution system would be live a t  about 80 
volts to earth. 

High resistance joints on the neutral distributor can 
have a siniilar effect, the degree of danger in all cases 
being governed by the values of the connected load and 
the various earth electrode resistances. 

Where the value of the connected load is high. and the 
discontinuity in neutral results in one sectiun of the 
conductor having a relatively high resistance to earth, 
nearly full mains voltage may be developed on the nietal- 
work connected to this particular section: hut whatever 
thc conditions of load and position of break, it is clear 
that one isolated fault can cause a shock risk to all con- 
sumers. In addition, there are obvious fire risks as- 
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sociated with such load currents flowing L11 and f r m  
earth at the various earth electrodes. particularly when 
these earth electrodes arc situated on consumers' 
premises. 

As thc alternative earth return path is available. 
trouble with the neutral conductor may exist for some 
time without being detected, the only sympton~s perhaps 
being reduced voltages on appliances, lights. etc., and 
slight to severe shocks from earthed metalwork. 

Overhead distributiun systems are, of course, partic- 
ularly vulnerable so far  as broken or discontinuous 
neutral conductors are concerned, and especial care has 
to h: taken during constri~ction to reduce this danger to 
a minimum. 

A further drawback of P.M.E. is the possibility of 
trouble throughout the system due to a Fault to earthed 
nietalwork which has not been bonded to the neutral. 
This is particularly liable to occur on older installations 
where the passage of the years has seen the amateur 
electrician come into his own. 

A typical example would be the addition of an elec- 
tric water p i m p  to provide a piped water supply. llnless 
the piping is bonded to the main earthed circuit (and 
what amateur wirenian would ever consider it necessary 
to earth a water p ip ' ? )  an earth fault on the punlp could 
easily spread trouble th rougho~~t  the distribution net- 
work. In elfect, the condition illustrated at Fig. 25 and 
described on the previous page will be reproduced. Thus, 
a condition of partial ncutral inversirin could arise, 
which would be particularly dangerous and troublesome 
if the water pipe had a lower earth resistance than the 
P.M.E. neutral-by no means a rcmote p~issibility. 

will be published in the Aumist issue. 

INFORMATION CENTRE FOR FI.OORING 
'The National Flooring Centre opencd last month at 

Chesterfield House, Rloomsbury Way, London, W.C.1 with 
120 founder exhibitors, Common objectives o'f the partici- 
pants are the desire to promote the newest developments in 
Nooring products, technique, proces~es and ideas. A'n 
Information Bureau and Advisory Service is available. 

MIRRLEES WATSON SPARKS 
Industrial Thermal Services Ltd.. Hill House. Hill 

Avenue, Amersham, Bucks, servicing ~prcialis!~ for all 
forms o'f industrial hezt cxchangc equipmcnt, arc now acting 
as spares agents for the complete rangc of automatic stokers 
originally manufacturcd hy Mirrlecs Watson C'o. Ltd., and 
currently in u.;e in all parts of the U.K. 
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Abstracts of information supplied by 

N E W  BRIT ISH  STANDARDS 
H.S. 1000 (624): 1968 U D C  624 Civi l  and structural engin- 

erring i n  gencrdl 20s. 
Cbmpriwr it ayslcmatic schcdulc will? alphahctical wh je i l  index 
lor ihr clilssifi~dria~:, o f  lnilltrr pertaining tu civil and Sl ruc lu~ l  
~r lg i r i~c i ing  ih geni.ri1l: design, clcmsnts ard  pilrls 0'1 struclurcs: 
whslructurcs; sopcrstrncturcs. (%IN: 5x0 lhl2W X) 

B.S. 3861: Electrical safety of oflice machines 3861: Part 2: 
1968 Kcquircments and tests for  machines presenting 
mecial hazards 75. 
Kquirrmcn'ts for electrical safcty of ollice machines whidh rment 
S P C C ~ ~  harilrds arising [rum high vollagu, lhc usc vf fluidr;, [&tine 
clemrnls and carha, arcs. Lhc cmmiwion of ultra-violcl light and l'hc 
prodnctiun uf uronr. (SUN: 580 W205 S). 

H.S. 4167: Electrically-heated catering equipment 4167: Part 
2: 1968 Individual boiling plates and tapered heat plates 
1 5s. 

Generill rcquircmcnl\ and lcs l i  lor radian1 and solid hoiling plates 
pruviding unilorm u i  Lilprrrd healing. (SUN: 580 W204 7). 

B.S. 4320: 1968 Metal washers for general engineering 
purposes 8s. 
Kulxtu* to brirht mclal and black mctal wilrhers fur usc wilh IS0  
rnelric bulls, ?crews and nuts. :'h? washcrs are hasically divided 
Into 3 calr.gories of sirc: 'nannal , lergc' and 'extra lilrgc' diamuler 
series and thc hrighl w i l ~hcn  arc lurlhcr divided by including 
'lighl range' which have Lhicknesscs appraximalcly h0 pcr cenl ol 
lhc ' n u m a l  nmgc' Lhickncsxs. Thc bright me14 wahhers cover the 
rirrlgc fur bolts. M I  to M39 and ihe black metal washers cover the 
r i l l c c  MS tu M68  Aowndir  river details of sizes rrcalcr than 68 
mn;diamrlw, up k &l inc ld ing size M150. ~ o 6 t n a l  sizes have 
htcn selectcd lrom I S 0  Dmf t  Rccvmmmdaliun Nu. 940 a d  pro- 
u d s  whii'h itre nl  prcsem heing considered in ISO/TC 2. 

SBN : 580 (W215 2). P 
REVISED B R I T I S H  S T A N D A R D S  
B.S. 302: 1968 Wire ropes for cranes, excavators and gcncral 

en~ineerine wrnoses 15s. 

SPEClAL ISSUE 
Addendum packet No.  25 to B.S. Handbook No. 3. Sum- 

maries o f  British Standards for  building materials and 
components 20s. 
Thi* pilcket vumprises c) wmmaries of standard? no1 previously 
included, also addmdum shcct to cover mvisions or ameodmrnlv 
i,socil for 17 standards ~i- lce the publiculiun of lhc lwcnly-lnurth 
i~ddendum packel. l 'hz information includes a revised numrriud 
lisl. alrrhahclicill indcx and SnlB index. and i v  currccl lo I March 

ilvaihbility n l  rhe new addmdum packet. 

A M E N D M E N T  SLIPS 

H.S. 196: 1961 Plugs. socket outlets. cable coup- 
lers and appliance couplers with earthing con- 
tacts. Amendment No.  3 P D  6384 

B.S. 888: 1950 Slip ( o r  block) gauges and their 
acccssorics. Amendment No.  1 P D  6368 

B.S. 1449: 1956 Steel plate. vheet and strip. 
Amendment No.  3 P D  6346 

H.S. 1945: 1953 Fireguards for heating applian- 
ces (gas, elcctric and o i l  burning). Amendment 
No. 4 P D  6385 

B.S. 2746: 1966 P V C  insulation and sheath o f  
electric cables. Amendment No.  1 P D  6372 

B.S. 3283: Non-revrrsible connectors and appli- 
ance inlcts for  portable electrical appliances 
(for circuits up  to 250 v). 3283: Part 1 : 1960 
13 A connector and appliance inlet Amend- 
ment No.  5 P D  6391 
3283: Part 2: 1963 6 A connector and appli- 
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Abstract of Reports 
W O O L W I C H  G R O U P  HOSPITAL  M A N A G E M E N T  

COMMII I 'EE 
Report for the years 1965-67 

The Rcport covers the work of the Woolw'ich Group of 
Hospitalsforthe past three years. 

Special attention i s  drawn t o  that section o f  the Report 
which deals with the Group Development Plan. I n  mid-1967 
the Management Committee acce'pted the Plan which was 
prepared by the Regional Hospital Board after consultation 
with the Comm~ittcc, as a suitable framework w'ithin which 
local hospital services for the future can develop. Although 
much o f  the detail arising f rom the Plan remains t o  be 
worked out, th r  subject i s  wf considerable importance. 

Control of lnfcction C'ommittees, consihng o f  members 
of the medical, nursing and administrative staffs, have main- 
tained a close vigilance on all aspects and areas o f  work 
which involve risk, namely, wards, operating theatre?, k i t -  
chens, etc. 

This Group i s  one of several i n  South-East London wh'icli 
wi l l  participate in the services to he providcd by an Area 
Sterile Supply Department which i s  being established at 
I i i thc r  Green Hospital in  the Lewisham Group, This ser- 
vice is not expected to be  available t o  this Group until 1970 
at the earliest, and during the interim period some o f  the 
local needs wil l  be met by the Sterile Supply Dcpartmmt o f  
the Medway and Gravesend Group. 

The period 1965-67 has seen many changcs'i'n thc Group 
Laundry which i s  situated at Brook General Hospital, for 
i t  was only in the latter months omf the previous period that 
the final closures o f  the small laundries at other hospitals i n  
the Group had taken place. The volume o'f work now dealt 
with in the one laundry makes a difterent proposition t o  
the working of prev' iou small units. Wi th  the addition of 
some new machinery, both quality and service havc been 
improved and availa'ble labour better utilised. 

The section of the Report on Capital Developments re- 
cords some o f  the major schemes which have been com- 
pleted, particularly at the Hrook General Hospital, where 
modern changing rooms are now availa'ble f o r  600 persons, 
and which are putting this situation right. Othrr  similar 
provision has been made on a reduced scale at all the hos- 
pitals for the improvement o f  facilities f o r  non-resident staff 
and providing rest rooms, baths, showers and lockers i n  
the majority o f  cases. 

In August 1966 discussions ta'ok place h~ tween  represen- 
tatives of the Regional Hospital Hoard and the Management 
Committee, as a result of which certain propovals were 
made for the development o'f the Group, with a view to ihe 
rationalisation o f  local services. There was general acccpt- 
ance of the proposed designation of the Brook General and 
St. Nicholas Hospitals as district general hospitals, o f  the 
need to review t'he maternity services, and o'f the effect of 
the increase i n  population which wil l  be brought about by 
the Thamesmead development. 

The two d'istrict general hospitals will be the Brook 
General and St. Nicholas, Into these two hospitals will be 

placed the general medical and surgical ?prcialitics and, ~n 
addition, the Brook General Hospital wi l l  continuc to pro- 
vlide its various Regional services. With the drvclopmrnl of 
the Brook General Hospilal which i s  now proceeding 
quickly, i t  wi l l  be posrihlc in approximately eighteen 
months' time, to begin to t r a d e r  thc work now carried out 
at the Memorial Hospital. The accident and orlhapacdic 
service, and par t  o f  the gencral surgical hcds, will he trans- 
ferred to the Brook General Hospital at that time. Further 
dcvelopmcntn will be required at the Brook General H o s ~  
pital in the years ahcad. I t  i s  anticipated that the n u l ~  
patient department at the Mcniorial Hospital wi l l  rcmair 
i n  use in i t s  existing role f o r  some number o f  year\. I h u  
dcvclopment of the Hrnok General Hospital for  i t s  fulurc 
rnle is 'incurring capital expenditure o f  a(>proxinia~ely 
f200,lMO per year, and a considerable sum wil l  *ti l l remain 
t o  be providcd tn complete thc upgrading pracrw. 

The future of St. Nicholas District General Hospital i s  
much governed by the developmcnl uf  the Woolwich and 
Erith Marshes. I n  'twelve t o  fifteen years' time i t  i s  ant icipa~ 
tcd that some 60.000 additional people wil l  he living i n  thc 
vicinity of St. Nicholas Hospital and cmwqucntly there 
must be considerable development of its facilities. 

So far a the maternity services o'f the locality arc cow 
cerned ihc development plan envisages the adaptation o f  thc 
Memorial Hospital t o f o r m  a maternily uri i l  at thc western 
end o f  the Group. Whcn cumplrtc, this wi l l  cnahlc the c l w  
sure o f  the British Hospital for  Mothers and Bahies and thc 
centralisation o f  other maternity services. At  the other end 
of the Group, Brx'ley Maternity Hospital will hc ~ im i l a r l y  
developed to cater f o r  the needs o f  that arca. Whcn c o n i ~  
pleted i t  wi l l  enable these two latter hospitals 10 hc closed. 

The future roles o f  the grneral practitioncr ho\pitals at 
Eltham, Eri th and Bexlcyhcath, wi l l  be as a close assncia- 
l i on  with the respect~ivr district gencral hospitals. 

I t  was recorded i n  the last Rcport that therc had hr rn  an 
important development i n  the Regional Thoracic Surgical 
and Cardiac Un i t  so that "open heart" npcrations could he 
undertaken. This work has heen proceeding steadily during 
thc past three years and such nprrations arc taking placc 
regularly at the Brook General Hospital. 

Main'te~lanee of Buildings, Plant and (:ro~auis 
The continued growth o f  devrlopmcnts within lhu Group 

and the ever incrcasing demand for higher slandnrds h;~\ 
made i t  necessary i n  recent years to cast o l l  the out-datcd 
concept of hospital maintenance and to take up the idcas 
and techniques o f  modern industrial practice. l 'h i *  state o l  
change i s  most evident. Qualified men arc now rcquirud to 
manage the 'building and engineering services and to he 
supported b y  skillcd technicians. I t  i s  must gratifying to ru- 
port that, during the period under review. steady progrcsh 
has been made towards this end. Advantage ha., tucn taken 
by senior engineering personnel to attend managcmcnt 
study courses, and engineering maintenance staR have heen 
able to dbtain tcchnica'l instruction from the manulaclurers 
of highly specialised hospital equiprne'nt. 
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Untreated boiler feed water can drop spanners into the 
works in  the shape of constantly growing deposits of 
calcium and magnesium salts. These deposits steadily 
lower efficiency, increase operating costs and finally 
demand an expensive de-scaling operation. 
Packaged boilers, in particular, are critical in  their 
water requirements. A s  the mostexperienced company 
in this field, Permutit are able to provide the right water 
treatment equipment to team up with any type of pack- 
aged boiler, to build an integrated system, easy t o  

operate and economical in use, which needs no de- 
scaling and constantly operates at peak efficiency. 
One firm alone manufactures both ion exchange resins 
and ion exchange plant in  Great Britain. Avoids 
divided responsibility to produce highest quality water 
for any purpose, in  any quantity, simply and economic- 
ally. Combines comprehensive research, development, 
design and production resources with country-wide 
installation and service facilities, and outstanding 
experience of all water treatment problems. 

The first name in Water Treatment 
THE PERMUTITCOMPANY LIMITED Pemberton House. 6321652 London Road. Isleworth, Middlesex. Phone: 01-560 5199. Telex:24440 

Cables: Permutit, London. Subsidiary Companies in United Kingdom, Australia, Canada, India and South Africa. 



NASH VACUUM AND COMPRESSED AIR SYSTEMS 
FOR HOSPITALS AND LABORATORIES 

I 6 v  NASH ENGINEERING CO. (Great Britain) LTD. " 
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NORMAN ENGINEERING COMPANY 
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I n  other directions the programme o f  planned replaee- 
ment and upgrading of plant and services i s  beginning to 
takc effect, although this is a problem o'f immense propor- 
tions. New boilers and ancillary plant have heen installed 
in various hospita'ls to improve the production o f  steam and 
hot wotrr for heating and odmestic purposes, and modern 
high spced equipment has been in:troduced into the laundry. 

A t  St. Nicholas Hospital, opera'ting theatre sterilising has 
been upgraded by the installation o f  'high cfTiciency/high 
~peed  autoclaves and other equipment replaci'ng the convcn- 
tinnal sterile watcr sets and hot  water stri l isin~! euuinment. 
The main l i f t  at the Memorial Hospital was r k u j l t  knd its 
shaft encloscd. A t  St. Nichalas H a s ~ i l a l ,  advantarre was also 
taken, upon the installation of tl;e additional 'lift in the 
surgical block, t o  modify and overhaul the existing l i l t  i n  
that section of the hospital. 

Ncw X-ray equipment has been installed at the Brook 
Gcnrela, Memorial and Eri th & District Hospitals, which 
involved considerable upgrading o f  electrical services. As i n  
previous ycari, major upgrading of mains watcr, gas and 
rlcclrical services has taken placc, and further nursc/palienl 
call syslcms and fire alarm systenis have b e n  installed. A t  

the Brook Gcncral Hospital a new ventilation plan1 has 
replaced the system i n  the neurosurgical operating theatrc, 
and in the bronchoscopy theatre the installation nf  pack- 
aged air cond'itioning unit? completely overcame a high 
temperature condition that had existed for  many years. 

Much has been donc to improve the roads and the car 
parking facilities i n  the Group: unfortunately the dilliculticr 
o f  maintenance are becoming more acute due to the i'n- 
crease o f  road tralfic. As the age of the hospitals and build- 
ings in the Group increases morc money hac. by ncccssity, 
to he dcvotrd to i h r  upkeep o:f fabric. Expenditure has r iwn  
on the repair of boundary fenc'ings, and on otherfundamen- 
tal needs sucli ;is drainage, roof cwcring, gut t r r i  and down- 
pipes, waterproofing o f  hrick work, and the replacement 
and repair o f  window frames. 

A large proportion o f  maintenance monies, as i n  prc- 
vious year*, has been apportioned to the painting and wash- 
ing down programme: the results o f  this conviclent effort 
arc now most apparent. 1:he environmental co'nditions o f  
both patients and staR havc been much improved i n  this 
respect now that thc amount spent each year i s  approaching 
f 20,000. 

ULSTER HOSPITAL AIR-CONDITIONED BY THERMOTANK 
THF. latest section, the Main Ward Hlock, o' l  the ll lster 
Hospita'l at Dundonald near Belfast, has recently heen 
completed. The first par t  o f  the Hospital to he  hui l t  was 
hegun in 1957. The result i s  now what i s  claimed to be 
"the most modern 'hospital i n  the l ln i led Kingdom". The 
Hospital contains a total o f  533 beds. 

The architects 'for the Ulstcr Hospital arc Frederick Gih-  
berd and Partners acting on hchalf of the Northern Ireland 
Hospitals Authority. The main contraclors for  the Main 
Ward Rlock werr F. B. McKee and Co. Ltd.  

Thc  designi'ng o f  services for  the Hospital was done by 
Murland and Partners, Consultant Engineers for Mechani~ 
cal and Electrical Serviccs, of Belfast, and the installation 
of air conditioning for the Main Ward Block was carried 
out hy the La'nd Contracts Division of Thermotank L.imilcd. 
Cilasgow Oltice, for  the Pipcwork Engineering 'Depar tm~n l  
of Stewarts and Lloyds Limited, who were nominated mech- 
anical sub-contractors. 

Many different and highly controlled environment\ were 
needed for  'the various units and facilities which the Hospi- 
tal provides. 

Th installation included air conditioning o f  four operaling 
theatres and their associated rooms and one 'burns theatre 
suite Ventilation systems were also installcd to serve the 
i d a t i o n  unit, the intensive care unit, the pharmacy and 
thc central sterile supply department, as well as certain 
roams i n  the general ward unils. 

The main operating theatre suite consists of two pairs 
of theatres. Each pair i s  served by a common stcrilc lay- 
up room and wash-up room. Each theatre has its own scruh~ 
up room, anaesthetic room and exit and transfer room. 

The whole building i s  served by four plant rooms, one 
located at ground lcvel, one on the first floor and the othcr 
~ w o  on the roof. 

The ground floor plant room contains six air handling 
units working in conjunctim with six exhaust fan* 1-he 
comhined capac'ities o f  this installation serve the four 
operating theatres and their associated rooms on the tirst 
floor immcdiatcly above, together with ihe conditioned 
areas at ground level. 

A i r  for thc ground floor plant room i s  drawn in from  at^ 
mosphcrr to a filter house. Having left the filtration c h a m ~  
ber, thc air p a w s  over a cooling coil/hcati'ng coil, a t e a m  
evaporating Type humidifier. silcnccrs, and along high prrs- 
w r c  ductwork to attcnuator hoxrs. The air then travels 
along low preysure duct work to hc discharged into spaces 
through ceiling grilles and distributors. 

Fxhaust fans have a similar system of ducting. silencers. 
grilles and attenuator hoxrs from whic'h all air is dis- 
charged to atmosphere. 

The plant room on the first floor contains an air handling 
m i t  and exhaust fan and serve? the adjaccnt 'burns theatre 
and associated rooms. 

The other two plant rooms on the roof, although smaller. 
are designed along similar lines. They scrvr the remainder 
o f  the Main Ward Rlock. 

C o n t r d  of the installation is fully automatic. 

Over live miles o f  ducting carry and return the condi- 
tioned air throughout thr building, 

MANI.OVE SERVICh: AWARIIS 
A t  a presentation ceremony held on 21st June. 25 ycarr 

long service awards werr prcfcntcd to four Manlove cm- 
pl i~yrer, h y  Mr.  E. S. Hale. Managing Director. 

I 'hc four recipients were Mr. W. Quinn, Mr.  K. Bray, 
Mrs. E. Tucker and Mr.  S. Bridden. 
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VITAL COMPONENTS FOR 
MEDICAL MONITORS 

Increased facilities introduced by Plessey Components Group 

T I I ~  Wound Components Division of thc I'lesrey Compo- 
nents Croup at Titchfield, Hampshire, ha increased its 
development and production facilities i n  order to supply 
vital components f o r  specialised equipments such as mcdical 
monitors now being uscd i n  hospitals all over the IJK and 
on the Continent. 

In  the la\t  decade the application o f  clrctrnnic techniques 
i n  many diverse fields has resulted in the de ign  and n i a n u ~  
facturc o'f a multitude of monitoring devices. The  equip^ 
nicnt used in the warning, or the predicting, o f  a cnursr 
o f  events may take various shapes o r  forms, each usually 
tailor-made for a spccilic purpose. 

During this pcriad, the accuracy and reliability of such 
cquipnients have h c c ~ m c  o f  paramount importance, and 
one criteria for  the display type monitor i s  the d c ~ n d a ~  
bility o f  the deflection systcms involved. The diversity o f  
application and nature o f  function has given rise to a ncces- 
sarily wide range o f  dcflcctor assemblies, and i t  is i n  order 
to meet thesc rcquiremmts that Plessey has expanded this 
l i r ld  of its activity at  Titchlicld. 

I n  the licld o f  medicine the measurenimt o f  physiological 
paranicters i* commonplace, eithcr by direct means o r  by 
the derivation of two or more other functions. The use o f  
an oscilloscope r an ideal method of rncasuring these 
parameters. 

Consultation with major hospitals in this country estah~ 
lishcd a pasilivc need for display systems, giving immediate 
and accurate mcasurcmcnt of a patient's condition. This 
ha? Icd to the introduction o f  medical monitoring systems 
for  ward, intensive care units and operating theatre usage. 
Thus, by use of o\cilloscopes, slavc monitors and rmiotc 
control units, a comprehensive bu i l d~up  of vital information 
may be rct~di ly made available to nuning staff and doctors. 
instigating immediate rcnicdial action, and in cxtrcme 
cases, prrventio'n Sf death. 

Characteristic o f  the thorough approach t o  this pro'h- 
Icm was thal carried out by Lan Electronics Ltd. (Slough) 
tu produce a multi-channel, remotely-controlled patient 
monitoring system. capable of high reliability and scnsi- 
tivity. Thc dcsign o f  a large ,screw oscilloscope using sili- 
con. solid slatc deviccs was undertaken. The choice o f  a 
110' display tube. with its large screen area, direct viewing 
facility and small hack-to-front dimcncion, was o f  distinct 
advantage over the currently available 70" and 90 '  cqu ip~  
mcnt, although this in itself presented power and detlcclion 
srnsitivity prohlems. 

For mcdical application i t  was necessary f o r  thc oscillo- 
scapc t o  have an i'nput sensitivity of not less that 10 mv/ 
cm from d.c. to 20 kcls on any one o f  four channels, with 
incremental beam switching at a 4 kcjs rate. This, coupled 
with a beam slewing rate o f  5 micro sec. Ixr cm., gavc r i ic  
to the fastest magnetically scanned 110" systcm yet seen. 
T o  give the equipment added versatilily, facilities for  re- 
vrrsing the polarity o f  X and Y inputs werc desirable. 
Having established thesc baric requirements, the Plrsscy 
Wound Components Division was asked to produce two 
prototype deflector assemblies for  approval. 

The typc T L A .  20240 series dctlector assembly was idcally 
suited for the tub dcRcction to he uscd. The low inil>cdcncc 
o f  thc X and Y amplifiers, although no1 a serious problem. 
was a dill iculty in thal  to product the required line induc- 
tance, a four%rand wirc had t o  be uscd i n d  the fi l l factor 
and ficld distribution taken carefully into account. T o  facili- 
tate thc rrverse polarity requirement and output circuit 
arrangmicnts. both linc and ficld coil windings werc split. 
and terniination brought out separately to the tag hoard. 

During the manufacture o f  this type of  assembly, great 
care i s  taken at every step o f  the process to ensure high 
standards o f  pcrfornianco. Initially, the fcrritc cores ured 
are checked fur physical dimensions and permeability to 
gain the maxinium sensitivity in the finished component. 

The two halvcs o f  the corc arc then mounted on thc samc 
winding machine and the field coils wound sirnultancnusly. 
cliniinatiny any errors in the angle o f  winding, numbcr o f  
turns, nuniher o f  layers and linal resistance Rgurcs. Calcrw 
lat rd displacement of the winding.; i n  relation to the corc 
halvcs reduces the effects produced hy the carlh's mag- 
netic ficld to a minimum. 

The two line coils are similarly cared for, hcing wound an 
the wmc  mandrel. resulting i n  a matched pair whose num- 
her of turns, Rare angle and inductance nicasuremcnts arc 
closely cunipatihle. Prior to removal from the niandrcl. each 
coil i s  shaped hy an hydraulic prcss (0-40 lhjsq in) and 
bonded in shape b y  pasqing d.c, current through thc coil.; 
f o r  a predetermined period of tinic. 

I t  i s  now thal tlic two sets o f  coils tinally came toge'lhcr 
and arc asscm'blcd a.; a complete unit before fur lhrr  
checks arc carried out. N o w  the tag hoard i s  titled and lead 
out wircs soldered into place. At  this stage thc ficld and 
line coils are measured for mutual inductance and the posi- 
tion o f  the field coils adjustcd in relation to the latter to 
give a satisfactory cilellicirnt of coupling. 

'The deflector assembly is then ready for  picturc testing. 
This is carried out using a tube o f  which the pcrforniancc 
characteristics havc been carefully mcasurcd against a 
standard deflector asscm'bly. The assemhly under lcsl is 
first chcckrd for  orlhogonal distortion. lhc X and Y axis 
hcing adjusted if ncccssary to be 40"+ :' to each other. 
This bcing done, picture geamctry errors arc mcavured 
against a graduated graticule whereby the performance 
sprcifications may he chcckcd. Small adjustment o f  picturc 
geometry may be produced by the use o f  magnets 5ituatrd 
around the periphery o f  thc front end mouldings o f  the 
deflector as*emhly and, f o r  this particular application, four  
magnets were provided to allow adjustment to bc made 
when tlic coil and tuhc are in situ. Picture yhift rings arc 
then fitted to the rear m d  moulding and the production 
cycle o f  the deflector assembly i s  coniplrtc. 

Sincc the production o f  thc two prototypes and their 
subscqurnt apprnval, many hundreds o f  these oscillovcolxs 
havc hccn installed in hosnitals throushout this countrv 
and the Contincnt, providing mcdical monitoring to a high 
dearee o f  accuracv and reli&bilitv. A I  this moment thev are - 
actively cngagcd in safeguarding p:~tirnts' lives. 
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A review of new equipment and  mater iab and  !heir develop~nenr 

H O V A L  THERMOSTATIC RADIATOR VALVES 
A conipletely new fully-automatic thcrmustatic radiator 

valve, l i t tcd instead of an ordinary radiator valve and designed 
to maintain room temperature at the lcvcl set on the control 
knob, has just been introduced by Hoval Boilers (U.K.) Ltd., 
Northway House, High Road, Whetstone. London. N.20 
('phone 01-445 045417). This makes i t  possible to select and to 
maintain, accurately and automatically, the requircd tenipera- 
lure i n  each individual room where a central heating system is 
installed. 

Availablc in in. and + in. straight o r  elbow pattern, thc 
valve consists o f  three basic components. Thc valve itself has a 
screwcd brass body, and incorporates a brass valve disc and 
stainless steel spindle. A l l  visible surfaces of the valvc body arc 
nickel plated. 

The thermostatic regulating equipment, which screws on t o  
the valve body, is fitted with a graduated white plastic control 
knob toal low room temperature t o  be regulated and maintain- 
cd at between 5°C. and 25'C. (41°F. to 77°F.) as desired. This 
regulating cquipment also incorporatcs a sensitive chromiun- 
plated device which safeguards against faulty rcading due t o  
other heat sourccs, and a thermostat with safety equipnicnt to 
avoid daniagc through overheating. Thc third component is a 
protective covcr. 

ADVANCE IN ELECTRO-HYDRAULIC L IFTS 
A major stcp forward i n  the dcsign and capabilities o f  

clectro-hydraulic lifts has been announced by Becker Equip- 
ment & Lifts Ltd., Roseniont Road, Alperton, Middlesex. The 
new advance-a long-travel high-speed lift-embodies a series 
o f  patents. 

Well designed and properly installed electro-hydraulic lifts 
can be extremely snhooth in operation. This advantage spring3 
from thc use of oi l  as the operating mediuni which allows 
slowing motion, on approaching o r  leaving floors, to be a 
standard featurc instead o f  a costly addition. 

Electro-hydraulic lifts level very accurately and Becker 
guarantee a standard accuracy of a inch. This feature gener- 
ally eliminates thc need for relevelling motors. 

Power is supplied t o  the l i f t  ram cylinders by an electro- 
hydraulic pump unit which, togethcr with thc control equip- 
ment, is housed i n  a compact arca at ground lcvel, eliminating 
a costly and unsightly penthouse li iotor room. Only a mini- 
mum o f  headroom is required abovc a Beckcr lift, and only a 
shallou' p i t  bclow it. The l i f t  shaft need only bca  light structure 
as all loading is transmitted by the hydraulic rams direct to the 
foundations. 

The modern electro-hydraulic powcr unit is cxtremely quict 
and, to ensure complete silencc i n  the car, can he hydraulically 
mufHcd. The unit can be sited well away from the shaft in a low 
cost area o f  the building. 

SPECIAL A IR  D U C T  HEATERS E X  STOCK 
I n  order to givc virtually cx stock dclivery servicc o f  special 

air heaters, Eltron have introduced a new standard rangc o f  

open coi l  air duct lhcaters. The heatcr cnscs are o f  standard 
sizes but the kW. loading, voltagc and switching arrilngc- 
lnents are varicd according to individual requirements. A l l  - 
lhcaters have a stove cnamelled casing with llangcs on caclh cnd, 
dril led for connectine to the ducting. The clclnents are mount- 
ed on a removable platc so that they !may be withdrawn fix 
inspection or maintenance without dislnantling thc ducting. 
Sal'ety cut-nuts and terminal boxes are fitted as standard. 
Wherc any special size of casing is requircd, i.c. square or 
rectangular, thcy can bc manuractured on  a 314 week dclivery. 

A gcncral catalogue and further details o f  these hcaters or of 
the shcathed Eltrolin duct heaters can bc had f rom l i l t ron 
(London) Ltd., Strath~norc Road, Croydon. 

C.T.D. GENERATOR SETS 
A range o f  new ligh'weight portable elcctric gcneratnr x t s  

has been introduced by thc Generator & Tooling Dcvclopmcnt 
Co. Ltd., 53 57, Tudor Road, Leicester. 

Threc basic modelsare available with outputs o f  1,000, 1,500 
and 1,750 watts. These are offcred as either 240 V. o r  115 V. 
units, while the 1.500 set is also available ibr dual voltage. 
Power is provided by a Norton Villiers 147 c.c. four-stroke 
air coolcd petrol engine, having a singlc cylinder. 65 mm. horc 
r 44 mnh. stroke, and tit led with a hand operatcd automatic 
rcwind starter. 

The gencrator, direct coupled t o  thc engine crankshaft, is 
designcd and built throughout t o  B.S. 2613 and B.S. 170. I t  is 
of the level compound wound type, continuously r.atcd at 
3,000 r.p.m., drip-proof enclosed and fully suppressed. I t  is 
constructed with a rolled steel magnet frame and cast iron end 
brackets, with removable end covcr giving full access t o  
commutator, brush gear and voltagc control components. A l l  
windings are suitably impregnated for operation under 
tropical conditions. 

Both generator and cnginc are ~ i iountcd as a singlc unit 
within a robust tubular steel frame providing full protcction 
under site conditions. The basc platc is sccured to the frame 
with rubber vibration-free niountings preventing crcep when 
operating. 

For heavicr duty applications. Generator & Tooling 
Development Co. Ltd.  olfcr a rangc o f  both petrol and dicsel 
driven generators up to  and including 3 kVA. Prices are from 
£76. 

LOW-COST EI,F.CrRIC SANITARY INCINERATOR 
A n  clectric sanitary incinerator bcing produced by Osborn 

Manufacturing Co. Ltd., o f  21 1 Conybcrc Street. Birmingham 
12, is believed t o  be the cheapest machine o f  its k ind on the 
market, andcosts only €24 16s.. plus purchase tax. The Prilect 
incinerator provides co~iipletcly safc, hygienic disposal of 
surgical dressings, sanitary towels o r  similar wastc rnatcrial. 
I t  is simple t o  opcrate: thc action of opening and closing the 
door switches on the 500-watt element for a minimum of 10 
minutes. I f  rurther wastc is added during this time, the operat- 
ing pcriod is cxtcnded automatically. 

Manufactured i n  accordance with British Standards Speciti- 
cations, the unit has no "live" parts which are accessible to the 
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user. Rcd and green lights show when the mains supply and 
heating element are switched on. 

Thc Prilect issecured t o  the wall by just four screws. Vinisli- 
ed in whitcstove enamel, the machine is of compact designand 
measures only 23 inches high, 111 inches wide and 5 1  inches 
deep. I t  weighs 20 lbs. I t  has also beon designed for maxinium 
economy and uses electricity only during the 10-minutc 
destruction period. 

Whcrc the machine rcccives a high ralc o f  use, the normal 
ratio is one Prilcct for every 50 wonicn personnel. 

F IRE RETARDANTS F O R  BUILDINGS 
A recent disastrous hospital fire and the increasing building 

programme for new hospitals and cxtcnsions has focusscd 
attcntion on  the flame-proofing o f  partitions and hospital 
building components. 

Thc Alb i  range o f  fire retardanl surfacc coatings now 
~narkcted by the Rentokil Group's Celcure Ltd. providc Class I 
Sprcad o f  Flame Protection under B.S.476 for all timbcr, ply- 
wood, insulating boards and similar materials uscd i n  
con, truction. 

Albi-R is a two component fire retardant most suitable for 
softboards, Albi-Saf can bc used on  most building ~iiatcrials 
and is availablc in attractive pastel colours, Albi-Clear pro- 
vides a gloss or matt protection for wood panelling orcladding. 

Ful l  details arc available from Cclcure Lld., Felcourt, East 
Grinstcad, Sussex. 

PUSH-BUTTON C O M M U N I C A T I O N  
A ncw internal communications system which enables single 

nush-button contact between extensions, and full loudspeakinr: 
&mmunications, has been installed i n  the Pathology ~ e p a r i  
went at Bromlcy Hospital, by Modern Telephunes (Great 
Britain) Ltd. 

The syslem is called the Modernphone "Ringmaster Com- 
pact" and is specifically designed to givc instant communica- 
tions between particular groups o f  people, departments or 
smallcr organisations. Tone and light signals announcc an 
incoming call and the system rctains sound qualities, normally 
associated wi th much larger systems. 

NlSW CONTROL V A L V E  B Y  ELL IOTT-AUTOMATION 
A new design o f  automatic control valve, which achieves a 

marked increase in operating efficiency, is announced by 
Elliott-Automation, 34 Portland Place, London, W. I. 

The new "fishtail" valve can do  the samc control job as a 
butterfly valve which is a third larger in size and rcquires twice 
the operating powcr. It is now in production at thc Fisher 
Governor factory at Cowdcnbeath. 

I n  thc new valve the flat discs o f  the normal butterfly dcsign 
are rzplaced by a unique hydrodynaniic shape. This enablcs 
the valve to control flow accurately throughout the whole o f  
its operating range-from theclosed to the fully-open position. 
Standard butterfly valves can only regulate 70% o f  total flow 
capacities. This means that thc "fishtail" can control a llow as 
low as I % of  maximum, providing a "turn-down" ratio o f  
100:l. Butterfly valves can only achieve a "turn-down" ratio o f  
33.1. 

The new design also enables tlic valve to handle ~ i iuch  
higher flow rates without causing cavitation and other undesir- 
able hydraulic effects. Forccs resulting from the tlow are less 
than one-third o f  those affecting the butterfly type. 

l h4 

"Fishtail" valves are available in a standard range o f  sizes 
from 3 inchcs t o  14 inches diameter. 

N K W  RANGE O F  RELIEF VALVES 
Sir  W. H. Bailey & Co. Ltd. (incorporating Whiles-Nunan 

Ltd.), a mcmber o f  the Yorkshire Imperial Metals Group, 
announce the introduction o f  a new range o f  flangcd relief 
valvcs for steam, oil, air and water systems where protection 
against undue pressure rises arc rcquircd. 

Dcsignated type 1516, thc ncw unitshave bodiesofcasl iron 
and hronrc valves and seats and are available i n  six different 
s i xs  with bore diamctcrs ranging from 2 in. t o  h in. Working 
pressurcsare I90 Ib./in.Torsteam up t o  430°F. and 250 lb./in.' 
for cold watcr services-maximum back prcssure is 150 lb./in.' 

Onc o f  the main fcaturcs o f  the new valve is its totally 
enclosed spring which is o f  thc low rate type in order t o  give 
maximum l i f t  with minimum pressure accumulation. During 
normal working conditions the valve is pressed firmly in lo the 
seat by tlic spring. Any pressure rise above the set pressure 
causcs the valve to l i f t  and discharge the Row medium through 
the outlct port, thus ensuring against cxccssivc prcssure arising 
in the pipework system. 

Fo r  bore sizes up t o  3 in. dia. the internal components are 
intcrchangeable with thc Bailcy type 1640 bronze rclicf valvc. 

Further dctails o f  these units including price and delivery arc 
available on request t o  thc nianufacturers at Sharp Strcct. 
Walkdcn, Worsley, Manchester. 

N E W  FI..EXEL.LO RUBBER TYRED STEEL 
DISC WHEELS 

Flcxcllo's new "WCS" series of steel disc wheels havc ribbed 
rubber tyrcs which offer low tractive resistance and arecapablc 
ol'withslanding high shock loads. Despite their light weight the 
whcels have a high load capacity-650 lb. in the case of the 
largcst sizc. 

Wheels o f  6, 8 and I 0  in. diameter arc availablc with plain or 
roller bearings. The plain bearing consists o f  two flangcd nylon 
bushes impregnated with niolybdenum disulphide and is com- 
pletely self lubricating. The roller bearing is o f  thecaged ncedlc 
type and is rctained i n  the wheel hub by two pressod stccl caps. 
A grease nipplc is fittcd for future lubrication. 

Thc 6 and 8 in. wheels arc also available i n  Flexello's heavy 
duty range o f  swivel and stationary pressed steel castors. 
Becausc o f  their shock absorbing charactcristics the wheels are 
parlicularly suitablc for use on  containers and trolleys carrying 
fragile loads. 

Further information from Flexello Castors & Wheels Ltd., 
Slough, Bucks. 

N E W  T O U G H  EXTRUDED TUBE A N D  R O D  
Richard Daleman Ltd., o f  L a t h e r  Road, London, W.10. 

announce the addition o f a  ncw rangc o f  clear polycarbmate 
tubes and rod t o  their range o f  Evolitc cxtruded clear acrylic 
tubes. 

The Polycarbonate tube is availablc initially in outside 
diameter sires o f  in.. 2 in.. I in.. I k in. and 2 in. in standard 
12 ft. lengths, although any special length can be supplicd if 
required. Polycarbonatc rods are available in 6 ft. lengths o f  
1 in., in. o r  2 in. diameter. 

Clear polycarhonate has Illany distinctive fcatures including 
an extre~ncly high impact rcsistancc. I n  a recent demcnstration 
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a nail was hammered through a section o f  tubc without split- 
ting or distorting the tube in any way. 

Other features are its high heat resistance o f  160'C.. resist- 
ance to a wide range of chemicals, good electrical insulation. 
self extinguishing fire resistance properties and, in its natural 
state, good light transmission. These features, together with 
the high tensile and compressive strength o f  the material, make 
i t  suilable for a wide range of engineering applications. 

Samples and rurther details are available from the manu- 
facturers. 

The fittings arc socketrd at all ends, allowing cheaper 
installation as plain ended pipc can he uscd between two 
fittings. .lointing i s  by the ring seal method using the Osnja 
ribbed neoprene ring which acts as both a scaling joint and 
an expansion joint. For this reason it is important that an 
expansion allowance of + inch i s  made at each joint. A 
similar muthod of fixing to that uscd on thc Osma P.V.C. 
rainwater and soil systems i s  recommended. 

T L 2  leaflet covers the system and is available on rcqucst. 

SPIRAX H I I U  SIGHT CHECK 
Spirax-Sareo Ltd., of Chr l ton  House, [hekenham, Glos. 

havc found their rangc of Spirax Hills sight checks so suc- 
ccssful that they have extended i t  to include a I inch size. 

The sight check consists o f  a sight glass, which gives a 
particularly clear indication of steam trap operation, com- 
hined with a check valve. This simplifies installation and 
reduces fitting cost?. 

Thc check valvr consists of a phosphor-bronze hall 
seating in the top o f  a copper tube. The ball is visible 
through the sight glass: this makcs thc sight check an cx- 
cellent device for use on liquids, where the position of the 
hall shows whrn How is taking place. 

The Spirax Hillz sight check has a gunmctal body, and i? 
available in f in., + in, and 1 in. sizes with screwed connec- 
t i m s .  

- -  

NEW RANGE OF PLASTIC WATER PUMPS 
James Ikresford and Son Ltd., announce an entirely new 

rangc cif inexpensive plastic centrifugal water pumps, 
designated the PV range. 

They are o f  simple plastic corrc~sivr resislant construction 
in ductile material. Thcy are manufactured in hig'h impact 
resistant polypropylene. Seals arc externally mounted face 
type with a graphitcd plastic rubhing 'face and ceramic 
stationary face. 

Pricey range from f12 18s. 6d. with capacities from 100 
g.p.h. to 4,500 g.p.h. The larger pumps in the range arc 
available with three phase electric supply. Further details 
can be obtained from the manufacturers, at Ace Works, 
Kitts Green. Birmingham 33, who wil l  supply a complete 
catalngue on requect- 

I.ARGE DIAMETER OSMA PIPEWORK SYSTEM 
The first complrtc range of large diameter pipework and 

fittings availahlc in Britain, ex-stock, is now being marketed 
by Osma Plastics Ltd., of Haycs. Middlesex. The system 
can he uscd for inductrial rainwater and effluent systems, 
cxtract ventilation, ducting etc. 

Pipe sixs ~ t f  R-inch. 9-inch, 10-inch and 12-inch are 
manufactured in unplasticised P.V.C. to the requirements to 
BS.3505: Amendment No. 3 Class I (Non Pressure Series). 

The fittings are made in glass reinforced polyester resin 
(GKP) and will withstand thc same pressures as the pipe- 
work. With 100 patented fittings in the range Osma arc able 
to cater for 99 per ccnt o f  all contract?. In addition, the 
company will manufacture specials for the odd I per ccnt. 

SEl,F-CONTAINED DIESEI. ALTERNATORS 
WITHOUT IWEI, TANKS! 

A unique fcaturr of all Dawson Keith Diesel Generator 
Sets in the output rangc 15 k V A  to 175 k V A  i s  the abscncc 
of conventional high mounted fuel tanks. Fuel is carried 
in the box sections o'f the base 'frame so making a more 
compact unit. 

This arrangement reduces overall dimensions, provides 
greater fuel capacity, lowers the centre o f  gravity and in- 
creases stability and rigidity. 

A l l  these sets are skid-ended and fuel 'level indicators and 
drai'n plugs are fitted as standard. Anti-vibration mountings 
can he fitted i f  required for  siting on a concrete base. 

Further in'formation can be obtained from Dawson Keith 
Electric Ltd., Hil lvirw Works, Hillview Koad, Sutton, Sur- 
rey. 

A NEW RANGE 01' DOORS DESIGNEI) 
FOR HOSPITALS 

A Colchester based company has started to manufacture 
a new rangc of wooden sound resistant and airtight doors. 
With an avcrage sound rcduction index of 35 dB, they are 
suita'hle for doctors' consulting rooms, hospital wards. 
audiometry suites and lecture thcatrcs. 

The doan are available i n  a wide rangc of finishes and 
can therefore br installed into cxisting framcs where neccs- 
sary. A n  intrresting fcaturc is a magnetic strip which i s  
incorporated around the cdgc of thc door to ensurc a 
perfect airtight seal. 

A further rangc of doors constructed from steel is also 
available, giving even better acoustic performance. 

Full 'technical data i s  availablc on rcqucrt from Sollnd 
Attenuators Ltd., Eastgates Colchestcr. Essex. 

WEST OF ENGLAND BRANCH 
A meeting o f  the Branch was hcld at Lyngford House. 

Taunton on 9th March, 1968. The Chairman commented 
lhat there had been a fifteen per cent increase in Branch 
mmmher~liip during l h r  previous year. A film on the build- 
ing of Hinklcy Point Power Station followed by anather, 
"Steamhlac Package Deal," were shown. 

A mccting a1 Torhay Hnspital, Torquay was hcld on 
18th May. Time was well spent with a tour of the new 
Boiler House, Mr .  K. Burnlcy explaining the vatious types 
of controls. The mccting was disappointed that a talk on 
I.E.E. Kules was unavoidably postponed. 



Notes for Members 
THE PLACE OF THE ENGINEER IN 

HOSPITAL MANAGEMENT 1980 
Y o u  wi l l  no dou'ht have rcad "What w i l l  really be the 

shape of Hospital Management in IYXO'!" puhlished in 
our March 1968 issue and you wi l l  have noted the 
article's comments upon the Report, "The Shape of 
Hospital Management in 1980?", resulting from the 
Working Party set u p  jointly by the King's Fund and the 
Institute of Hospital Administrators. You may well 
have rcad thc Report, too! 

The Association of Group Engineers OF the Mctro- 
politan Regional Boards remarks that i t  has been studied 
with dismay by Group Engineers, among others, since 
its implementation wi l l  adversely atfcct the career struc- 
tures OF all except the non-technical administrators. This, 
they feel, must i n  turn adversely affect and harm the 
ultimate service to the patient. 

'l'hc Fulton Report on the Civ i l  Scrvice has acknow- 
ledged the need for Professional and Technical staff to 
be able to progress to higher management positions, yet 
in the National Health Service the pure administrators 
appear to be seeking to strengthen thcir own position and 
hierarchy by reducing erstwhile immediate cnllcagues to 
third and fourth levels o f  managemcnt merely because 
o f  the latter's professional or  technical status. 

The Tylcr Report on Hospital Engineers, which was 
largely accepted by the Minister o f  Health, argued for  
the observance of the status of the Group Enb' meer  as 
a Chief OHicer as defined in the earlier P.T.B. Circulars. 
More recent circulars have reiterated this position, and 
they feel only harm can follow i f  Professional and 
Technical Statf, who are requircd to obtain qualifications 
in administration, are rcduccd to  insignilicancc in the 
Iorniulation of hospital managemcnt policies. 

The Association says that "The Shape of  Hospital 
Engineering Management in 1980'!", which was pro- 
duced by a Working Party set up by it, and which we 
include below, sets out thcir rcasons lo r  ditfering from 
the conclusions reached by the King's Fund/l.H.A. 
Ciroup. The Association feels that, although the report 
puhlished by the King's Fund was apparently intended 
only to stinlulate future discussion on the pattern o f  
management, i t  may well be presented as an authority 
for instituting management changes. 

T H E  SHAPE OF HOSPITAI, l?NGINEB~RING 
M A N A C E M E m  IN 19RO? 

Introduction 
The Association of Group Engineers, Metropolitan and 

Wessex Regional Boards had discussed the report o f  a 
Joint Working Party set up by the King's Fund and the 
Institute of Hospital Administrators to  consider the luturc 

pattern of managemcnt in hospitals with particular rcfer- 
encc to the needs of District Hospitals. They noted that the 
reporl included rccommendarions concerning the manage- 
ment of cnginecring although hospital engincerr were not 
represented on the joint working party. The Council of ihc 
Associatinn o f  Group Engineers therefore decided to sot up 
a study grnup to examine the King's Fund documunt with 
particular re'fcrence to the proposals concerning cnginecring 
and to report whether or not the proposals appearod to he 
in the hcvt interests of the service. The council also nolcd 
that engineering was not the only dcpartmcnt dealt with 
arbitrarily but decided that it should confine its con5idera- 
tinn to the engineering implications rather than to attempt 
to set up a more widely hased joint working party. 

Resulk of lnquhy 
,n vnwr -  The King'.; Fund Report recommended that the c b' 

ing and works departments should he combined with  sup^ 
plies and Hotcl Services, Personnel Service\ and Manage- 
ment and General Oflice Scrvices, undcr the control of a 
Director 01 Grneral Services. Thus the Group Enginccr 
would be separated from the District Hospital Board lhy 
the interposition of twa senior managers. I l l c  joint  work^ 
ing party admitted Lhat this recommendation was not in 
accord with (he recommendation nf  the Tyler Committee. 

The Tyler Rcpnrt was produced as rhe rcsult 01 dctailed 
study of the needs o f  the service and considered evidence 
from a broad cross section of intcrcsted parties, including 
the lnstitute o f  Hospital Administrators, was accepted by 
the Minister and ha? had many of its recommendation\ put 
into etirct. It should not be set aside unless the needs of 
the service have altered materially since i t  was written. Thc 
King's Fund Repnrt does not show evidrncc of any such 
material change. We therefare studied the Tylcr Report to 
see whether or not i t  remained valid for the modern district 
hospital. 

80th rcpclrt stress the importancc o f  enpincering i n  rnod- 
ern hospitalr. The Tylur CDmmittce considered the nccds 
of the present hospitals which have an avcragc age of 75 
years, at thc wme time looking forward to the needs of the 
modern district honpital. Indeed the objective 01 the Tylcr 
CLmmittee was to provide the night typc o f  engineer for 
thc engineering service required by modern ho\pilals. 

The Tylcr Committee recognised that in thu pa.;t, "the 
functions bf operation and maintenance have not attracted 
into the hospital service engineers of the calibre necessary 
for the modern hospital" and thcir recommendations were 
aimed at "encouraging mcn of the required calihre to enter 
the service". Already the younger engineers with the 
higher qualifications called for in the l y l e r  Reporl. arc 
rucruited into the service. Considcrahle dTorl is hcing put 
into training hospital engineers in h0111 technical and 
management suhjccts. Indeed the required qualificalinns 
include evidence of formal managemcnt training. 

The Tyler Report drew attention to the fact that "medical 
techniques are increasingly dependent on engineering." "not 
onlv has the en~ineer of todav to cnmnrtc with evcr- - 
increasing complexity in providing the traditional services 
of ho\pitals, but to a growing extent he contributes to the 
treatment, as well as to the comfort and well being ol the 
patient. He maintains devices rsscntial for the application 
o f  medical science and co-operates with the hnnpital ~ t a l f  
i n  the development of apparatus :and techniques". Wc 
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believe that the engineering department has a responsibility 
for thc safety and treatment o f  patients which i s  not  shared 
hy the nther departments wi th which i t  i s  grouped in the 
King's Fund Report. 

We focl that with the short time at our disposal we could 
not liopc to draw up a better statement than the following 
extract f rom the Tyler Keport : - 

"However, the satisfaction t o  be dcrived from a job 
does not  depend on interest alone: rcsponsibility and 
status arc equally important. l lnder  the present Whil ley 
Council agrccnient (P.T'.H. Circular 5 0 *  a Superinten- 
d r n l  Engineer i s  defined as "An ollicer who is ful ly and 
directly responsible to a Hoard of Governors or Hospital 
Management Committee" for  the enginccring scrviccs; 
hut we arc to ld that there are a number o f  Superinkm 
dent Engineers who can hardly h e  said to be ful ly and 
directly responsible to the Committee or Board since they 
exercise their responsibility only through the agency o f  
another olliccr, usually the Group Secretary. I n  our view 
thi* i~ quite wrong; the Superintendent Enginecr should 
be fully responsible for technical control and  manage^ 

ment o f  rvrrything coming within his field, and he should 
always a l t rnd committrc mectings when engineering 
matters. or other matters which may have engineering 
implications. are hc'ng discussed. We realise, of course, 
that hospital authorities thcnisclves determine which 
olficers should attend the various comrnittec meetings 
and that in some cases the reason for  non-attmdance o f  
the Superintendent Engineer may be that he lacks the 
pcrsunality or administrative ability to secure recognition 
a? a chief officer (we hope that implementation o f  our 
recmnmendations wil l  overcome this i n  the future); n e v w  
theless we recommend that the Ministry af Health and 
Department of Health for  Scotland should take action to 
ensure that every hospital authority recognises the Super- 
intendent Engineer as a ch i t f  of icer o f  the hospital 
group, and that, as such, lie shiwld attcnd al l  relcvant 
cnmmittee meetings." 

I n  one respect only did wc consider that ihe recamnicnd;~~ 
tionn of the Tyler Committee were slanted mnre tow:~rds the 
oldrr hospitals than the modcrn hospital and that was i n  
the suggested relation between engineering and building. 
With the modern hospital the two departments are increas- 
ingly interdependent and their activities cannot be xpara-  

*Rwi.;cd Whitlcy Council Agrecmcnt, l . .  Circular '174. 

led. We therefore welcome the iniplication i n  t l lc  King's 
Fund Kcport that engineering and building should be 
combined i n  one department. 

Having care'fully rcviewcd theTyler  Report we are of the 
unanimous opinion that the recommcndalions o f  the l y l c r  
Committee are still valid when considering the engineering 
needs o f  the District Hospital. One o f  the main recom- 
mendations was that "Action should he taken t o  cnsure 
recognition o f  the Superintendent Engincer as a chief 
olliccr a f  a ho\pital gmup and his altcndancc a1 rclcvanl 
committee meetings." We could not  find any justification 
for  the rejection o f  the Tyler Report by thc joint working 
party. 

Conclusiol~s 
Regrettably, absence of Engineer representation in pro- 

ducing the King's Fund document has, i n  our npinion, 
[produced a biased report which fails to recogniw ful ly the 
importance to the Hospital Hoard o f  properly qualified 

' n  ineers. Group C g' 
The Engineering and Building Services, representing as 

they do. a very large capital investment together with cun- 
uncer s'dcrable revenue expenditure, justify a qualilied r n ~ '  

with ful l  managerial responsi'hility to remain directly r w  
ponsible to the gwr rn i ng  body. 

As automa'tion and more comnlex euuinment i s  hroufilit 
into hospitals. higher skills and ;ualifications are requi;ed 
bv meincers. It i s  unlikelv that eneinrcrs n'f such calibre , U 

wi l l  be attracted to, or remain i n  the service, u n l e r  the 
senior posts command suiticient responsibility. 

We consider that i n  thc modern district hospital the 
Group Engineer should manage a combined Engineering 
and Building Drpartment. 

Summary 
Whatcvcr organisational structure he set up  for managing 

hosoitals in the future. wc consider that the Groun  Eneineer . . 
must rcmain directly responsible to the governing body as 
at nrcsent and as recommended bv thc Tvler Committee. 
T h k  if the organisational structureenvisa& in the King's 
Fund Rcnort were to be imnlemented, we consider that the 
Group Enginrrr must be a Service Dimclor i n  his own 
right. This is not to he construed as an acceptance by this 
study group that the King's Fund Report i n  gcneral i s  i n  
the best intrrrsts o f  the service. 

PIPE BENDING 
ALL METALS UP TO 4in. DIAMETER COPPER CALORlFlER TUBES A SPECIALITY 

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

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

KEW COPPER & SHEET METAL CO. 
63 BIDEFORD AVENUE, PERIVALE, MIDDLESEX Tel. PERIVALE 9455 I 
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LANCASHLRE BRANCH 
The A.G.M. o f  the Lancashire Branch was held at Prrst- 

wich Hospital, Prestwich on  30th March, 1968. The Chair- 
man, Mr. D. H. Melluws, summarised the yca r '  activities 
and the ctlect upon Branch arrangements arising f rom th r  
revised shape ill the Institute. H e  stressed Lhc grcat import- 
ance o f  adequatc training opportunities f o r  engineers and 
drscrimbcd the attempts being made within the area to assist 
this cause. H e  then turned t o  the future and the possibil i~ 
ties that lay i n  store. 

The Meeting concluded with an address by Mr.  J. E. 
Furness who described the progress that the lnstitutr had 
made since he took otlice as its Secretary. Memhers agreed 
that the future trend of the organisation would be very 
interesting and well worth while. 

The Branch also met on 25th 'May at Cranagc Hospital, 
Holmes Chapel. 

The meeting commenced with the showing of three films 
"Project Nigeria", "Building as a tram", and "Whatever 
the weather." 

The films describe how the varied specialist resources o f  
a modern building, cicil engineering organisation, and Heat- 
ing and Ventilation industry are co-ordinated to undertake 
large scalc industrial contracts, including hospitals. 

Thc discussion on the three films proved to be very livcly 
and many members expressed a view that the major capital 
works on hospital rebuilding required morc consideration 
to be given t o  the aspect o f  maintenance whcn the de,sign o f  
new huildings was planned. I t  was regretted that some 

huildings were completed with very little thought as to how 1 
plant and scrvices would be maintained, consequently the l 
service i s  more costly to run, and also less efficient. ! 

i 
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YORKSHIRE BRANCH 
The Hranch met at Hal i lax Royal Infirmary on 6th April, 

1968, and listened to a paper by V -  Whitaker. O.l3.li., 
County Ambulance Oficer, assisted hy J. Crundy. 

Thc  speaker said that the scrvice covered just about 
everything f rom steelworks and mines to docks and moun- 
tain rescue. 700,000 persons were conveyed per ycar and 
this number was continually increasing. 171 vehiclos were 
involved, maintained hy a staff o f  twenty eight. A full-time 
training school had bccn cstalhlis'hed and Group C'ontrol 
was being developed. 

Comniunications were by trleprintrr, telephone and 
V.H.F;, radio, the latter showing an annual savings ol up to 
£80,000. The only way to work economically was to keep 
vehiclcs working fully and rarcly d id a vehicle return to 
hase during a shift. 

The maintenance aspect was most important and nine 
vehicles could be serviced at any one time. Vrhic lm were 
designed specially (or the work and were all fitted with 
Borg-Warner automatic transmission. Every 5.000 miles an 
Inspector carried out a chcck personally and a ful l   work^ 
shop chcck and overhaul was undertaken every 15.000 
miles. Exchange units were used extensively and this war a 
proven economy. 

Alkaline Batteries Ltd. . . .  - 
Allied Ironfounders Ltd. . .  
~ l ~ ~ i n i ~ m w i r a  bCableCo. Ltd. . .  
~ ~ g l ~ . S ~ ~ d i s h  Electric Welding Ca. 

. . . . . .  ~ t d .  Cover iii 
A. P. Green Refractories Ltd. . .  
Associated Metal  Works Ltd. . .  
AutoDiesslsLld. .  . . . .  
sabcock b Wilcox Ltd. . A.9 

Besumont. F. E.. Ltd. - . . . .  
. . . .  Blackstone b Co. Ltd. A 2  

. . . . .  B O W ~ ~ S  b CO. A.4 
British Castors Ltd. . . . .  - 
British oxygen CO., Ltd. , . . A.l 
British Paints, Ltd. . . . .  
British Rototherm Co.. Ltd.. . .  - 

. .  ~ r o w n .  Donsld (Brownall). Ltd. A.12 

Calomax (Engineers) Ltd. . . .  - 
Capecraft Ltd. . . . . .  
Cass Electranicll Ltd. . . . .  - 
Cemsntstion Co. Ltd. . . . .  
Cohen, George. Ltd. . . . .  - 
Davldson b Co.. Ltd. . . . .  - 
Designplan Lighting Ltd. . . .  - 
E.D.L. Industries . . . . .  
Eletcro-Hydrsul l~s Ltd. . . .  - 

French. Thomaa, b Sons. Ltd. . .  
G.E.C. (Electronics) Ltd. . . .  - 
G b M Power Plant Co. Ltd. . A.4 
Gas Counci1,Ths . , , . , - 
Hampmn Industries Ltd. . , . - 
Hobart Manufacturing Co. Ltd.. The . - 
Hodgkinson Bsnnls Ltd. . . .  - 
Horns Engineering Ltd. . . .  P 

H ~ n e y w e l l  Controls Ltd . . .  
Hume Atkins b Co.. Ltd. . . .  - 
Jackson Boilers Ltd. . . . .  
Jackson Engineering (Beckenham) Ltd. - 
John Thampson (Shell Boilers) Ltd. . - 

Kanyon. James. b Son. Ltd . . - 
Kew Copper b Sheet Meta l  Co. . 167 

Lime-Free Water and General Services 
Ltd. . . . .  Cover ii 

Lister. R. A.. b CO., Ltd. . A . 2  
Loughborough Oven Works Ltd. . .  
Manders Paints Ltd. . .  A.8 
MBIIIOYB. Ai l iott  B Co.. Ltd. Back Cover 
Marconi International Marine Co. Ltd.. 

The . . . . . . .  
Metlor Bramley (Air Conditioning) Ltd. A.5 
Mul t i tons Electric Co. Ltd.. . .  

National Chemsesrch (U.K.) Ltd.. . - 
National C o d  Board . . . .  - 
NewaIIs Insulation b Chemical 

Co. Ltd. . . . .  A.10 
NifeBstteries . . . . .  - 
Norman Engineering Co. . . .  A.12 

Permutit CO. Ltd. . . . .  A . l l  
Power Uti l i t ies Ltd. . . . .  - 
Radiation Catering Equipment Ltd. . - 
Rilev (IC) Products Ltd. . . .  - 
Ruston b Hornsby Ltd. . . .  
Sanderson Textiles . . . .  - 
Sisrax. Ltd. . . .  A 3  
SKInstruments Ltd. P . . . .  
Spirax-Sarco Ltd. . . . .  A.6 
Steelway Ltd. . . . .  - 
SUIZBI Bros. Ltd. . . .  Cover i i i  

Tett. G. S.. b Co. Ltd. . .  IontCovsr 
Thackmy, Chas. F.. Ltd. . . .  
Tile Floors Ltd. . . . . .  A.4 
Transcall Ltd. . . . . .  - 
Tullis. D. b J.. Ltd. . , . . - 
Universal Machinery and Ssrvices Ltd.. - 
Veneeta Manufacturing Ltd. . , - 
Wandsworth Electrical Mfg.  Co.. Ltd. . - 

York Shipiey Ltd. . . . . .  - 



(ii) Gib and Guilda Ccrlifiei~te in  I'last Ihginucrinp; or 
(iii) Ministry of Tranrporl Is1 Cli~ss Certifirirte of Cw,~pclcnr) 

i f  i t  inrludr, an  Ordinary Nst ioad Diploaw or 1)rdinar) 
N:~Iion:tl ~ c ~ i t i c a l c .  

-- - 

SITUATIONS VACANT 

CENTRAL K E N T  HOSPITAL MANAGEMENT 
COMMITTEE 

HOSPITAL ENGINEER 
Appliealiuns are invited for the pest of Hospital En- 

ginerr l e  he rrrpnnsiblc to the Group Engineer fur the 
mtirfactury opration, maintcnrnee and co-ordination uf 
enginrcring swv i c~merhan iea l  and elrdricnl-at thc 
Wcst Kent Gcnerid Hurpilal (161 beds), Kent Ct lan t~  
Ophthitlmir and Aural Hsspital (l06 hods) m d  Fan1 L m c  
Hcwilal, Maidalone (20 k.ds). 

Appliwsts, who nlust have ronlpleted on approntieeahip 
in  mechanical mgincrring and hove acquired a tbun~ugh 
practical tmininp, r h w l d  posses one of the fo l l~wing 
qua1ificntiom:- 

11) City and Guilds Mechanical Engineering Techni- 
cians Certificate ( h r t  11) which must itteludr 
I'bsnl Maintrnnnce and Workr Service; 

(2) Cily and Guilds Certitiralc in Plant Engineering; 

(3) Mittistry rrf Tmmport I 4 n t  Cl&+* Ccrtiticstr of 
Cun8petcnry which indudus sn Ordinary Naliunal 
I J i p l~~mn or Ordisiwy Nalinttitl Ccrtilirate 

O R  

(4) An wurvslent qavalitiratinu rpprnvrd hy the 
Minirtry of Hodth. 

Snlsry fl.270 rising 10 £1,500 with a rcapcmsibility sllcw- 
imru of £25 a war. 

Applications slating age, details of training, qaalilicu- 
lion* m d  rxpric~nce, together with thc nmws and ad- 
drc+re* of thrw rcferrcs, to he sent to the Crimp Secretary, 
Central Kcnt Hohpitel Mirnugernenl Cormnittee, 103, 
Tonhridge Road, Maidsiane, Kcnt, as soon r a  pnr4blc. 

TOTTENHAM GROUP HOSPITAL 
MANACLMRNT C O M M I I I k I ?  

~ ~ ~ 

Applications arc inpiled k,r the post of HOSYITAI. ENGINEER 
r the Prince o f  \Vsles'~ Cenrrul Hospital, N.15, and o1lu.r 2s- 
...,.L" " 
Applicirrtts should bc ssitdbly qualified in  scwrdimre with the 
nn* of P.T.B. Ciretdrr 191. Salary f1,292-L1.500 If1,370-£1,600 
,nu l r t  Septcmbcr 1968) plus 1.nsp Hour* Gmtaity. T l c  salary of 
I ollierr not holding an approved qualilication is ahatrd hy €150 

UDIJERSEYE1.D HOSPITAI, MANAGEWENT COMMITTEC 
HUDDERSI'IELD ROYAL INF IRMARY 

Applirntions are invilcd for the 0 4  o f  HOSPI'PAL ENGINEER 
hc responsible t o  tho ~ m u p  k i i n c e r  for the serviccs at thc 

love new District 'mneral Hospital nf  528 heds. Applicants muht 
~ v a  cnnnpl&d an opprcntiecshlp in rncchanienl or electrical ell- 
 ring or have otherwise a t lnrough rarl irsl trainine: as oppru- 
riate to the duties and respsnsihililic*. "!the pnsl. Applicant*. mlnrt 

hold onc of the fullowing qaalifiralinns or m ryuivalerlt 
uulifirntion nppruved hy the Minister of Health. 

(i) City and Guilds Meebrniral Bnginccring Tcrhn i r i ra  Certili- 
eatc (I'art 11) wbieh must include Plant Maintcnanre iwd 
Works Service; or 

~ ...~ ~~~~~ ~ ~ 

N.H.S. Whitley Council Conditions of Srrvirc. Pmrcnt d e r y  arslr 
£1,192 to €1,400 p.a. plus a special reaponrihility ;~llownnrc OI 
£100 p.a. The scale will be iwrcascd on l a t  Scptemhrr, 1968 10 
£1,270 1" f1,500 p,& 

'The previous applicants nwd  no1 rc-apply as all spplintiun* will 
rcreive mnsiderrlion. 

Applirutisss with fu l l  particulars of age, qaalifiertions and cx- 
~,cricsee, topcthcr with thrl nantcs and iddmses of three refcrccr, 
te ho scnt to the andcrsipnrd immudiately. 

H. 1, JOHNSON. Group Scrrctary, Huddcnlield Huapitid M m -  
apemen1 Cosseittcu, Gnwp  Hcsdqaarten, St. Luke's Hwpilal. 
Haddenfield. 

A n  ASSISTANT ENGINEER is required for duly i n  the itbow 
Croup of Hmpitals fur mmb l l y  rabnonml patients. 

The wrrrsaful csndidalc will be required to  he reridcnt at I'ilrnb 
lield Hospital, Hodey, Surrey, where a detached house is irvililnhlc 
r , ~ ~  r~,nta~. 

Candidates must have servrd an cnpincerine: rppn.ntirn.hip imd 
hold r reeogniscd quulificatiun, Ordinary Nationnl Ccrtific~tc in  
Ellginccring ur quivdenl. 

Salary scale f917 rising to £1,192 pcr a n m m  ( f l ~ m  1.9.68 £975 
risine to £1.2701. . . 

Appliertiens giving delails of training etc. tsgulhcr with the namcr 
of two referees to he aent irnmediatcly to:- The Croup Scrrrtan, 
Royal Earlswuod Hehpitid, Rodhill, Surwy. 

SOUTHEND-ONYEA A N D  I<UNWI?LL HOSPII'AI 
MANAGFMENT COMMITTl iE  

Appliritliens are invilrd for the post of Gmup  Enk' rrnrer to lhe 
?hove Hospital Malragcment Cornrnrttres (inist nppuintment) euvrr- 
~ n g  thc following hurpila1s:- 

(a) Gmrrs l  Hospital, Southend-268 heds (lame cxtcnsiss in 
progress) 

(h) Gencrd Horyilrl, KoeMord-420 beds 
(P) K ~ n w d l  Horpilal-1.052 hrds 
(d) Wntcliffe Hospital-114 beds 
(C) Victori-in Hosp i ta l46 bedr 
( f )  Shncbary Haspital-32 hcds 

Salary scale £2,305, rising B, €2,685. Additional arilttrity pisyithle 
(n~uximtma 10 per rent of xahn) for  hours wnrkcd uvcr and ahovc 
?X p r  neck. Port vi~rimt early October. Mhcr  wnditions of scrvirr, 
tncludinp training a!nd qualifiuntioss, in  aumrtlanee wilh thosc itarced 
h) thc Health Scrwre's Whitley Coasril. Applieimts must huvu had 
a wide expricnce in  the nvanagenwnt uf  modern rn~ rhm i r i d  and 
clrrlr iral uncineerinx olant. ~ ~~ .. . 

Applications, including the nnmer of three referees inrludis~: one 
Irom existing onployer, to he forwarded to thc Group Secretary 
of the Southend Hospitr l  Mimapenlent C~mmit lec at thc General 
Hmpital, Rorhferd, Emcx, by 12th Aegurt, from whom ferthcr is- 
fornratiun may he uhtrised concerning duties rttsrhcd to the post. 

ROYAL EARLSWOOD HIWPITAI. 
MANAGEMENT COMMITTEE 

GROUP ENGINEER required for thir Gnmp of 4 Hospilals for 
thc n~mti l l l )  suhnensal totalling 1,270 hrdr. 

I'ohi n e m t  in Ortoher 1968 carries rerpon*ihility tor all wcchmi- 
rn l  and eleelricsl cnpiwcring hervircr and cn-ordination of hllildillg 
nnaistclvanra 

A pl i rmt* n w t  bu thomughly rxprrienecd and hold at lead "nu 
of th)E f;;ll&inp quillilicstion~ or m rppnwrd quivu1cnt:- 

(i) H.N.C. or H.N.U. in Mechanical Ene:inrcdsg with m- 
dsrrmwlth. 

(ii) H.N.C. or H.N.D. in  I'.lrrtrical Engineering with endone- 
mends. 

Whillcy Council conditions. Salary Scale f1.650 to €1,930 phta 
rpeuial re$pensihility ulltiw;mce, at prercnt U 5  per a n n a y  A 
h o u r  is aw~ilsblc sn the Hmpitsl Es l~ t r .  

Further partieulan and appliratiun fonn from: The Group Sec- 
rr lwy, Royal Earlswood Hmpital, Redhill, Surrey. 



ELECTRICAL ENGINEER 
MINISTRY Olg WORKS 

KENYA 

1)L;l'lliS: 'l',, hc rcsptnnsihlr for rnlirc hwpilal mainlcn- 
anrr ihrludisg haildingr, hailding aervircr and equipment: 
lit+i!~g n i l h  M in i+ tn  of Health on hehpilitl deign: the 
tnunlalg of lurid slaff. 

'TERMS: nilsir c a l q ,  according to cxwriunre in  ari~le 
CKrnyiln 915 p.a. rnmg to f K m y m  1.791 p.~.  (fStcrling 
1.138-2,090 p.a.) liahlr to Kenya income tax. I n  nddi- 
lien, an allorsnre, sunlvally tax-fmc, ranging from €Stcr- 
ling 752 10 fSlcrling 958 p.a., will h m i d  hy the Hriliah 
Government direct B, thc eflirer's h m k  account outside 
E~1s1 Africa; 25 per rent tennin.1 grataily: iniliitl contract 
f w  2 >ems, 

c c  l i l y  S m d i d  t t i :  children's 
eduriution allowanrcr: i~erovtm~edalion ;,l nmderittc mnlitl. 

Applirasta, who r h w l d  nnrntslly hc i~rt ionals and 
2tnuncnt rc*idcnts of thc Unilcd Kingdom or thc Rep$:: 
of lrclsnd, should write, giving full name, age, hricf 
drlsilv of qualifirttions m d  cxperienrc to: 

COI.I)EAST A N D  'TA'TCIIBURY M O U N T  HOSPI'IAL 
MANAGEMENT COMMITTEE 

Coldoial Hospital, Sariahwy Crccn, near Southastpton. 

HOSPITAI. I iNClNEER required id Coldeast Hospital (684 buds 
-I?yrhiaIrir for thr. mcnlally aabannaal) to he rwponsihlc for thc 
esginccrisg and r ru in l~nan~c  ICTV~CC'I of the hospitill which includes 
Ihc Gnwp  1,snadry. 

Appliamt.; rhodd he familiar with plannd msinlcna~me pmcc- 
dwrr  and nnn*t lwvc a round knswlcdge of boiler pliml, rnrrhanioul 
and d ~ r t r i c ~ l  ~~cluipmenl, wide experience in lhr i r  mrintcnance snd 
rhould pnwss one of the folL,wing qaalifiratiwe:- 

li) C. & G. Mrrhnniral Engineering Technicians Cer!ifirste 
(Part 11) to include Plant Mi~intenancc and Wurkr Scnlrcs. 

l i i) C. & G. Crrlifiratr in  Plant Enginucring. 
l M.0.T Firat Claw Ccrlilicatc, ineludiug an O.N.D. or 

0 N r' . . . , -, 
A lamrc is svi~ilishlr i f  rrqaired. 
Salary * r o l ~  €1,192 I n  €1,4M) l f l ,2 l l l  t u  €1,500 with effect fmnt 

I\t Scplemhur. 1968). plus :a special respnnrihility allowancc of £25 
p r  rnnam. 

.. . . . 
111 Higher Nalisnsl Cerlifirrte or Higher National Diploma with 

Ni1lim111 Health Scrvire Whillcy Coasril Condilissr of Srnirc: 
~ m r c n t  rslsr) rr;dr €1,192 10 £1,400 per II~~IIIII. The scale will hc 
inrreascd B, tl.210 to f1.500 on Ihc l r l  .%,nlcmlwr. 1968. Swris l  

I IOARD 0 1 '  MANAGEMBN'T IWR 
CRIXNOCK A N D  I)ISTRICl' HO~I'I'TA1.S 

ASSISTANT ENGINEER 

ASSISTANT ENClNE~: I<  requirrd. P w l  will pnwidr good cr. 
poricnrr. for )oany s u n  sccking to cntcr the Cluhpitrl Service autd 
dar rc l r rw fnrilitic,~ f o r  r lwlv r n ~ v  1 , ~  ~rirvn. 

CHICHESTliU A N D  GKI\YI,INCWEI,L GROUI' HOSPITAI, 
MANAGEMENI'  COMMITI'EK 

I. DI IPUIY  GROUP I?NGINI,:RR 
Salary sride €1,279-€1,492 (€1,370-£1,605 frost 1.9.68) plus f l25 p.a. 
rchponhihility sllowsnrr. 
2. HOSPI'TAI. I ~ N G I N I X R  (ST. HICI1ARI)'S HOSPITAI.) 
Salilry scalu £1,192-f1,400 l€l.2711-fl,500 fruw 1.9.68) plus €75 p.a. 
mpsnsihility allowmce. 

. . 
Csndidintes mast hold the appmpdstc qtraliliritlicms as .appmvcd 

hy thu Mini\lry of Hrallh. 
Cssditiom of Servirt arc in  nccerdanrc with Whitlrv Cmmril 



MISCELLANEOUS 
FNGHAVEI) 1.LASI'IC N A M I  PLATES AND STAFF 

IDENTI'I'Y BAUC.I<S manafaclarud. Sindos or quantities. Work- 
rhonv for the Di\:8hlcd. Nawthwn Road, Ceshmm, Portsnmuth. 





Burgess/ 
Sulzer 
heated 
acoustic 
ceilings 
I f  i t s  overheadwarmth "0" want 
fhcn hcreinailadvantarieaur 

W E L D I N G -  
A n y w h e r e  - A n y t i m e  

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

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

Bunkers, Air Trunking, etc. 

HEAD OFFICE and WORKS: 
1)readnought Whjtrl', 'Thames Street. 

Greenwich SEIU 

Greenmich 202415 



If you think 
operating the 

easy.. 
. . you are absolutely right! 

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

door but the Hi-Speed 53 offers more Telephone: Nottingham 751 27 (3 lines) 
than ease of operation. Great reliability, Telegrams: Manloves Nottingham. 

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


