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Ventilation, communications, 1 -  On the other hand suspended ceilings, hfts and the 
Garchey system of domestic refuse 
disposal. Matthew Hall have expert 
knowledae of these services at their 
fingertipsand undertake as a single 
contract any or all electrical and 
mechanical services for any type 
of building project. 

- - - -- - - - 
Mechanical services Ltd. 
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when tension is in the air 

control envirbnment 

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

World leaders in building automation Honeywell 
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of ward waste 

* Eliminate risk of cross infection 

* Cut labour costs to a minimum 

I)rcssings, disposrblc cquipmcnt. 
I'lncenvas, pitper, llo~rers. All comhnst- 
ihle ward waste can be ptlt in l l x  

Wandsworth WAKIIEN locinelwn.. 
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climinatcd, hhuur is cut ru a mioimnm. 
Send l ir  full dcrailr of the W a d w  
and the othcr inciner;!rors in llle 
Wandrw.wth mnge. A tuchnical 
rdv iwq rcrvice is wzilrhle tocr. 

THE WANDSWORTH ELECTRICAL 
MANUFACTURING CO. LID 
0o.t 3 . Albsri Ddua. Sheerwater. 



No emergency in Ward 10 
Nor II I  ariy olhcr pari  of tt ie hosp~ ta l  s h c ~ t l d  tl io 
rli;i i l i e lcc; t tc ty s!~p[,Iy g v e  out .  The stand by 
qenerators see tci that B I I ~  t ieper idnh l ty  is 
v ~ t l i ~ ~ i g  It rl>llst he  total. ' I l la t  1s w h y  tlrc 
t l r~vtrc l  powet 1s so oftetr Ro l l sRoyce  d~cse ls  
tltc clnsest y c ~ ! ~  (:;ill get tcr ~ ~ r f r i l I ~ t ) ~ l ~ t ~ / .  

Whet7 y o ~  1i;ivc: d iosen  R ~ ~ l s R o y c c  pow 
ered d~esel  sets ~ 0 1 1  I i i ivc more t t~a r i  peace o f  
11i11id Lowcl  opetat~trg c:osts for example. lower 
ri7a1nter1;11ice ancl v ~ b r a t ~ o ~ i f r e e  r l l r inlng prove 
vear after yeai tlrnt the f ~ r s t  c l rn~ce  1s ttie 
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This man, in I these clothes. 
is going to 
handle 19.200 

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

- 
OF CLYDEBANK 

D U N B A R T O N S H I R E  S C O T L A N D  
Tel :  041-952 1861 (5 l iner)  

London Office and Workshop: 
Jubilee Works. Chapel Road. Hounslow 
Middlesex. Tel: 01-570 0071 (3 liner) 

Branches also a t  Birmingham and Stockport. 



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

this outstanding 
new air eliminator 
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You - don7 need a magnifying 
glass to recognise the 
Radiation quality in the 
Savoy Gas Griller 

'I'hc cnccllent finish of thc Savoy 
Griller stands u p  to the closest 
inspection, but an  experienced chef 
could also tell you what a versatile, 
high performance, hard-working 
unit this grill-salama~idcr-toastcr 
can be where speed, high output  
and reliability arc important. 
S0 hlUClI IN A SINGLE UNIT. 

Cl Solid top griddles or keeps food hot ;  

rl deep carnpartmcnt hclow for g r i l l i ~ i ~  
with infra recl and radiant heat from 
ahovc O sal;unindcring, one-sidcd 
grilling o r  charcoal-clfect grilling. 
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or 540 (No. 27E) slices of toast an lmur. 
RA1)mTION QUALITY I C ~ ~ C C ~ S  the 
srthstantial resources of the company 
in manufacturing facilities, 

No 1 8 E  SAVOY GRILLER-  
NO burner model as llustrafed 
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cquipmcnt is dusigncd for a IonC, 
busy life, high pcrformancc, xnd c:rsr 
of cleaning :tnd maintenance. 
I t  is l~acked hy  a tcchnical advisory 
scr\'icc sccnnd to t1011e. 
Ihi ia t ion gas appliances may 
rcadily bc cunvcrtcd to opcratc on 
Natural Gas. 

rronr :I single unit  tu ;I cotnplcte intcgratcil kitrhrn ir~stallsricm. Please write or p h o n ~ :  
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Gamma Irradiation Plants and 
their Applications By H. CHRISTEN 

Calnma Radiation 
Types of r(rdiirtiot~ 

N LlCLEAR radiation may come from natural or 
artificial sources. Natural sources comprise outer 
space (cosmic radiation). the upper atmosphere 

(soft X-rays) and the natural radioactive dlenicnts (uran- 
ium. radium, potassium etc.). Arl i l icial radiation sources 
include solid. liquid. and gaseous residues from nu- 
clear reactors and waste producls f rom these. artificial 
radioactive isotopes, X-ray tubes and high-voltage ap- 
paratus. From the physical aspect these rays are divided 
into electro-magnetic radiation (gamma and X-rays) and 

souric 
/' p"tici?., fr;t"el u l e a  dccimctrrs in rir. and are 

. -- c,.,----- \lonped by ;,bout 10 ",," "l wood or ,hi" 1ryorr or 1 ;,l",>,i"i,,,". 

corpuscular radiation (alpha and heta rays, protona. 
neutrons) (Fig. I). 

The gamma radiation emitted by radioactive istil<~pes 
consists o f  electromagnelic waves lying within a frc- 
qucncy range of I W  to 10" cycles. I t  is neither charged 
nor corpuscular, so that i t  is far more penetrative than 
alpha or heta radiation. Gamma radiation is of similar 
nature to visible light. differing f rom i t  only in its 
origin and wavelength. 

/,SOI,J~<J.S 

Isotopes arc atoms having the same atomic nui11hc1- 
and hence the same position in the periodic tahle. but 
different mass. Most isotopes are slable, which means 
that Lhcy emit no radiation. I n  addition to a few natural 
unstable isolopes, nuclear physics has succeeded in p r w  
ducing artificial unslable isotopes by exposing certain 
substances to the neutron flux i n  a nuclear reactor. Iso- 
topes rendered active in this way are called 'radioactive 
isotopes'. o r  simply 'radioisotopes'. They decay until a 
slab'le condition is reached, giving otf radialion in ihc 
process. 

The radioisotope employed mainly in our gammii ir- 
radiation plants is cobalt 60, which is obtained hy acti- 
v d n g  cobalt 59. Every radioisolope decays to the stahlc 

Fig. I .  Dillclr~d types uf radiation. (Puhlishcd by courtesy 111 thr Editor. Sulrrr ~1'crlwir.d i <n , icn . l  



state at its own particular rate. This constant is expressed 
by the half-life: the time in which the activity falls to 
half its original value. Cobalt 60 has a half-life of 5-27 
years, which means that in the space of one year about 
12.5 per cent 11f the initial activity disappears. 

I n  isolated cases cobalt 60 (Cohn) is  replaced by cae- 
sium 137 (Cs137)-a tission product from burnt-up 
uranium fuel rods. 

Nature of radiation uource metal caesium chloride 
Density o f  radiation source 8 .9  3 . 2  grams/cm" 
Half- l i fe 5.27 30 years 
Mean radiation cneigy 1 .2S ( ] - h 6  MeV 

A t  lirst sight thesc ligures might seem to indicate 
Cs137 as the better radiation source, with its much 
longer half-life. But i t  wil l  be noticed also that Cs137 
possesses much less radiation energy and therefore a 
lower radiation output, so that four tinies as much ac- 
tivity must he installed to achieve the same results as 
with CohO. Moreover cobalt has another advantage in 
that only about 10 to l 5  per cent of the cobalt 59 is 
transformed into Cob!) at each activation, depending on 
the specitic activity. The sta'ble X5 per cent or so left 
over in  a CohO source can be reactivated later again in a 
reactor, when the source has to be changed in any case 
because its activity has decayed too far. This possibility 
does not exist with Cs137. 

Sulzer Gamma Irradiation Plants 
A gamma irradiation plant consists esxntially of a 

radioactive isotope emitting the des~red gamnia radia- 

Pig. 2. I .uhn~tury gununa i r~diul icm unit for nrtivitics up 10 
10,000 c of Cu60. 

tion, and the shielding arrangements to concentrate this 
radiation in a controlled zone. This controlled zone is  
called the 'irradiation cavern' or 'cell' according to the 
size of the plant, and may range from a few cubic deci- 
metres to scvcral cubic metres. The dimensions arc 
governed mainly by the application and the nlatcrial tt.1 

be irradiated. 

Unirr 

Designation Un i t  Dcfinitimn 
(dlrbreviation 
in  brackets) 

Act iv i ty rur ic  (c )  I curic is the ammm1 or i t  rildi<,- 
active isutopc su~ta in ing 3 - 7  x 
10"' disintcgrations per second 

Radiation i-ocntgcn ( c )  I r is the amount of gamma or 
energy X-radiation so many 

pairs of ions in  onc cuhic ccnti- 
rnctrc o f  a i r  at IIY' that their 
total char.ge equals onc ulectro- 
static unit 

Absorhcd radiation I rad : 100 ergigram 
dose abrorhrd dusc 1,000 rail - l ki lo iad I krad 

(radj I mi l l ion  rad - 
l mcgarad= l Mrad 

Ancillary equipment for an irradiation planl includei 
the electrical control arrangements, l i f t ing and convey- 
ing gear. ventilation or cooling, emergency generating 
sets for  major industrial installations etc. 

Our irradiation plants are divided into la'bliratory arid 
industrial types. As the name implies. the lirst group 
is intended for  scientific investigations, while the second 
group of plants. equipped with the necessary conveying 
systems, i s  built for economically viable, large-scale in- 
dustrial duty. 

Further differentiation is  between open and closcd 
plants. This distinction is based on the position in which 
the source i s  stored and the radiation shielding. In  the 
closed type the radioactive source remains stationary 
inside the lead shielding, while the material to be 
irradiated is brought inside this shielding. The 'Douhlc 
Cell' type i s  one example. 

If on the other hand the sourcc i s  'brought out of its 
safe position for irradiation. additional concrete shicld- 
ing i s  necessary. Such an installation is called an npcn 
plant, as in the case of the room irradiation plant or 
pilot plant. 

'Double Cell '  l d o r u ~ ~ ~ r y  irrud/(~/iotr I I I I ~ I  (f:ig, 2) 
This is a simple, closed laboratory facility. The IWCI 

irradiation chambers are fitted diametrically opposite 
to each other inside a ring structure whicli at the same 
time provides shielding: thcy are exposed to the radia- 
tion alternately. This unit is suita'ble for a wide variety 
of duties. Apart from solid bodies, liquid or gaseous 
media may dlso be irradiated in it. 

The shielding of this plant is  calculated for a maxi- 
mum activity of 10,000 curies Co60. 

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



Fig. 3. Schenwtic layout of s room irmdiotioll plant. 

Among the principal advantages of the 'Douhlc Cell' 
unit are: 

The special eHicacy o f  the twin-chamber syslem for 
series tests. 
Good dose distribution in the irradiation chamhcrs 
(canacitv 3 litres each). . a  , 
Pipe coils fitted fitted on the outer sides of the two 
source walls allow liquids to be irradiated undcr con- 
stant How. unatfccted by the other tests. 
Good utilization of the radiation. 
Compact shielding and hence low installed height. 

Simple operation. 

Room irrudiuriwi plunl (Figs. 3 and 4)  
This layout constitutes an open irradiation plant. 

Here additional radialion prolcction must be provided 
by the builders, because the source is raised from its 
lead shielding for irradiation duty. 

Essentially this plant consists o f  the actual irradia- 
tion unit and the irradiation ccll in which the source 

Cell', the material to be irradiated can be set up panor- 
aniically i n  large quantities at various distances from 
the source, or in the case o f  snialler tests it can he sub- 
jected to intensive irradiation in the ccntrc o f  the cir- 
cularly arranged source. 

A l l  movcnients on this plant arc actuated liydraulic- 
ally. This applies to the radiation shielding drawer, the 
source raising mechanism by which the source is  exposed 
i n  the irradiation cell, and the radiation shielding door 
to the cell. The shielding is dimensioned 'for a maximum 
of  100,000 curies Co6O. The radioactive source must 
be loaded into the shielding container in a hot cell: this 
applies to the 'Doublc Cell' unit as well. 

i'ihll i'lur11 
Flexibility is the special characteristic ol these planls. 

Though they still belong to the laboratory plants. being 
particularly ideal for large-area test rigs undcr a wide 
range o f  irradiation conditions, they can also bc cm- 
plnycd for prestudies on die subsequent use (if a coln- 
niercial inslallation. 

i s  exposed for irradiation. I n  contrast to Lhe 'Double Fig. 5. Pilot plant with the wurre uccos~n~odaled in  thc ccll nwf. 
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Irradiali i~n is  applied in a special irradiation  ell pro- 
vided with concrete shiclding. When not in use the 
silurccs arc stored in a cooled box inside part of this 
shiclding: for irradiation duty they are run out in lu the 
irradiation cell in specially designed guide tubes (Fig. S). 

Features of the pilot plant are: 
I t  can he built for any nuniber of sources between I 

and 40, and these nvay be loaded with ditlerent iso- 
topes of different activities. 

The irradiation cell is  absolutely free of ohstruc- 
tions for setting-up test rigs, because the sources are 
kept inside the concrete shielding. 
Thanks to the tlexihle sources. the source geometry 
can be tailored to suit each test. 
The plant can be extended on the module systcn~, the 
only requirement heing that al l  elements needed for 
the maxinium nuniher of sources must be installed 
in the shielding right from the start (Fig. h).  
. . 
I he sources are loaded into the plant with a separate 

source transport container: this can be done straight 
inside the shielded irradiation cell. 

Two plants of this kind have bccn supplied t11 the 
Farbwerke Hoechst in Germany, where they havc yielded 
very good results. Moreover some interesting projects 
are in process (Sf gestation. 

Itldrr.slriol-scuk irrudiuliorr [~lut l l  wilh v~r l i r r r l  n~ t l v r yo r  
sys~ei?~ (Figs. 7 and X )  

I n  1965 we supplied one of these industrial-scale 
plants to the tirm of B. Braun, in Melsungen, Germany. 
This installation is employed primarily for the steriliz- 
atiun of catgut, and i t  i s  designed to take a maximum 
loading o f  60,000 curies Cof10"). 

'l'lie rnalcrial to be irradiated is  placed in conlainers 
on a rollcr conveyor in the preparation rm~rn. l'hese 
containers are accepted at intervals by the vertical con- 
veying system in the irradiation cell, which takes them 
past the radiation source altogether eight times, at var- 
ious distanccs and in diflerent uttitudes. Finally they 
are returned hack into the preparation room on another 
roller conveyor. 

The rod elements of the source are delivered in a 
separate transport container. f rom which they arc 
loaded into the source holder lhrough the concrelc 
shiclding 170  n i  thick. The source holdcr has more 
than 70 channels, in which the rods can he arranged 
at wil l  (Fig. 9). 

'Unite//' itrdu.s/riuI-.scule irrudiu/ion p1un1 
A t  the present time we are working on the develop- 

ment of a new major industrial plant. In  contrast l o  the 
installation just described, the movement of material wil l  
be horizontal chiefly in this new nlant. 

The 'Unicell' plant will feature: 
Special suspended frames taking the individual irradi- 
ation containers past the source at various distanccs. 
The frames havc more than one icve'l, and every irra- 
diation container has to be led once through the irra- 
diation cell at each of these levels. The containers 
are sw'ilched from one level to the nex't ol~tside the 
cell. 
Close spacing between the individual frames. so that 
hardly any radiation is  lost hetwcen the containers. 
Entry of the frames into the cell as well as their exit 
from i t  wil l  be eflecled through rotary cylinders or 
else labyrinth passages, with a horizontal conveyor 
system installed in them. 
The rotary cylinders are lilled with shielding material, 

and are recessed to lake the frame device. Resides 
economizing with space they also provide shiclding. Each 
frame is advanced into the irradiation cell hy turning 
the cylinder 180". 'l'his systeni i s  superior above all whcrc 
certain temperature conditions have to be mainlained in 
the irradiation cell, because very good sealing of the cell 
is ensured. In  one version the source geometry can hc 
determined with individually controlled separate source 
elements, as in the pilot plant. This facility is particu- 
larly wpprecialed when series tests are to be performed 
in the 'Unicell' as well as continuous irradiation. Odd 
source elements can then be retracted into the shielding, 
or transferred into another room if the appr~~priatc 
arrangements are provided. 

Another version en~bodies the compact sourcc-wall, 
which is shielded either in a water tank located bclow 
the irradiation source or else in a dry pit. This layout 
is employed mainly with very high activities, or whcrc 
only one particular material is to be irradiated and the 
activity does not have to be varied at all during pro- 
duction. 'l'he would-be owner of an industrial irradialion 
plant is in'terested primarily in the level of the operating 

' T H E  H O S P I T A L  E N G I N E E R  



Fig. 7. Schematic section of a 
major industrial irradiation 

facility with vertical 
conveying system. 

Wig. 9. View through the radiatiw \hielding window 1 5 nt 

thick fnm the Iondine room, uhewing part of fhf vourrc holder 
iu  the irmdintion cell. 

costs. What are the factors chiefly inlluencing the irradia- 
tion costs'! 

With increasing isotope source activity there is a much 
less lhan proportionate rise in plant costs. For an in- 
stallation using CohO, doubling the capacity means only 
a 3 W  rise in the investment costs4isregarding ihe cost 
of the radiation source. I h u s  the firs1 requirement for 
low irradiation costs i s  a big plant. 

I'he prominence assumed by the fixed operating costs 
may be illustrated wilh the following example: I n  L 

given irradiation plant the sterilization of a kilogram 
of material in three-shift operation works out a( only 
W";, of the cost in single-shift operation. 



Because art isotope source i s  decaying and giving off 
energy continuously. an irradiation plant should be 
utilized for as much [if the time as possible. But if a 
large-capacity installation is  to be fully exploited, it 
must be capable of fully automatic operation besides 
heing versatile"'. 

'l'he clliciency of the plant-in other words the degrcc 
of cxploiktion of the radiation-is governed by the den- 
sity of the material, the layer thickness and the arrange- 
ment o l  the material in the cell. Low-density materials 
absorb little radiation. and this means that they need 
irradiating with higher activities or for longer intervals 
compared with material of higher density having ihc 
same layer thickness. I t  follows from this that the biggest 
!ayer thickness possible should be C~MYI for low-den- 
sity materials. Hut another problem is that high homii- 
gcncity is usually demanded of the irradiation, in other 
words the tolerance between the maxinlum and mini- 
mum absorbed doses should be as narrow as possible. 
Normally the ratio between the two ranges from I I 
to 13 .  No'w the thicker the layer is, the more dillicult i t  
becomes to achieve this tolerance dose. Thus allowance 
must be madefor both efticiency and homogeneily in thc 
design and optimalion of a plant. 

Duties perforn~able with Sulzer Plants 
Rodio.sfrriliz~~tion 

A t  the present time ihe sterilization of catgut and 
surgical instruments i s  probably the most advanced 
application field for ionizing radiation. 'The process 
is  applied chiefly to catgut and certain disposable arliclcs. 
such as syringes. cannulas, infusors. scalpels-and re- 
cently hospital bed linen for use once only. 

Conventional sterilization has certain inherent shorl- 
cumings. Catgut threads for instance acquire negative 
mechanical properties, sometimes becmning brittle as a 
result of inexpert sterilization by heating, while lheat- 
resistant bacteria may survive. Moreover i t  has been 
shown that some patients are allergic to sutures steri- 
lized in this way. And gas sterilizatiun. 'hy which the 
articles in question are welded into bags of very lhin 
polyethylene. ensures sterility only for a limited period 
[ if time. 

In  general the conventional methods of sterilizing 
highly infectious organic materials call for meticulous 
care during the process. Thus these sutures must be pro- 
duced in rooms as germ-free as possible, to ensure that 
their purity is not impaired in the course of production. 
This requirement places exacting demands on the air 
conditioning and ventilation of the work rooms. as well 
as on the actual manufacture and processing of the 
sulures. 

A l l  thesc drawbacks can be obviated to a large 
extent by making use of gamma rays. Furthermore 
sterilization by irradiation enables new and praclical 
packages to be introduced. with a more rational How of 
produclion. Thus both technical and commercial con- 

siderations favour the use o f  gamma radiation for steri- 
lization : 

Catgut and other disposa'ble surgical articles can he 
sterilized already sealed in  airlight packs. This greatly 
siniplilies the wholc production sequence and leads 
to substantial savings. 
The margin between slerilization and damage 10 mat- 
erial is much wider: as n~uch  as l 5  to 20";, irverdoses 
cause no damagc. Rcsorplion too is  greatly improved. 
Reaction by the tissues is slight, and the wound heals 
in less time. 
Another application for sterilization is the disinfeclion 

of animal hairs. This is already being practised in 
Australia on a large scale for example. 

In  general the hairs from goats, horses and other ani- 
mals processed by horse-hair and othcr hair yarn spin- 
ning mills, as well as felt and carpet mills. arc imported 
from countries like China. Pakistan. Persia. Turkey etc. 
Handling thesc materials is accompanied by lhc risk o l  
anthrax infeclion, which often leads to fatal results. T o  
prevent such infection, many countries have inlroduced 
laws and regulations making the disinfection of anintal 
hairs obligalory. Experience has shown that irradiation 
planls with a capacity of 5,000 to 10.000 tons are able 
to compete on price with conventional procedures. 

Irrudiution of \(n~dsruffs 

The idea o f  irradiating foodstuffs probably originates 
from France. for a palcnt application in this sense was 
lodged there as long ago as 1930. Since then. intensive 
an'd promising work has been performed in  many other 
countries on this problem. The fear often voiced that 
irradiated foodstuffs n~ i gh l  he radioactive i s  of course 
groundless. I t  goes without saying that for any pr0duL.t 
of this kind an irradiation Irealment is chosen which 
rules out this risk. 

Without doubt the best known application is the 
irradiation of potaloes to inhibit sprouting. I n  the 
United Slates, Canada and the Soviet Union for instance, 
irradiated potatoes are released for retail sale. Doses 
between 10,000 and 20.000 rad wi l l  prevent germination. 
so that the crop can be kept under normal storage cnn- 
ditions from one season to the next without sprouting 
or deterioration. 

In  some countries irradiation is even being used f<lr 
the storage of cereals, instead of conventional gas venli- 
lation. 

I t  i s  particularly effective in tropical countries, where 
up to XI':;, of the stored harvesl may be lost to attack 
by insects and bacteria. 'By resorting lo  irradiation these 
losses can be almost eliminated. Against the backgroond 
of the world nutrition problcm, this opens up important 
prospects. 

But the irradiation of fruit and vegetables is  also meet- 
ing with growing interest, for the storage life achieved 
wilh these products using conventional methods leaves 
room lor  improvement. In particular. exceptionally 
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Exlwded storage life fo r  Inhihikd grrnminatiim O l l l  Mvad 
rim vcgctahles, such as 
potatoes and onions 

Dislnfcatatiun of silo 
ccrcals 

Exl~mlcd storagc lile 
for fruits 

Prevention of  lood 
po~sonmg due to 
E~I~UILCIIZ 
(e.g. rncat, sggs) 

Pmlimging the cold 
starage ill-4°C) of meat 
and prcpackcd fish 

De~t~uction of  fungi (1.1-0.5 Mvad 

Rig reduction o f  dc- 0.3-11-5 Mmd 
ay-inducing hactcria. 
principally in vcgeta- 
live form 

Sterilizatmn 01 meal Urstruction 01 miam 4-h Mmd 
for stol-agr at  room organisms and 
lcmperatul-c) pal-asilrs 

high losses are sustained year i n  and yc'ar out due to the 
perishing of fruit. Statistics have been gathered in the 
USA on the losses by perishing. 

Timatoci lh",, Pcachea V ,  
Straw'bcl-rics IS',,, Oranges P ,  
Grapcs 1 1 ",', 

According to estimates by  the US Department o f  Agr i -  
culture, on the average I I ' X ,  of  the total American frui t  
crop is lost by decay in the course of distribution and 
relailing. I n  1963 this represented a value o f  1.100 
million Swiss francs. 

I f  fruit and vegetables could be kept only a few days 
longer-and with some varieties this has already been 
achieved by irradiation-then the losses would be largely 
eliminated. Namely in Switzerland this is o f  prime im- 
portance with strawberrics for example, whose storage 
life can be lengthened by  some 15 to 20 days. Tomatoes 
can be kept as much as 1: to 2 months longer. 

Very similar problems are encountered in the meat 
and fish trades. The extensive network oY refrigeration 
facilities needed for distribution over long distances--- 
especially with fish-is not always available. For that 
reason it is intended to install irradiation equipment on 
lishing vessels, in order to minimise losses by putrefac- 
t m  

With certain meat products complele sterilization can 
also be achieved by irradiation, though higher doses 
must he applied since every organism must be killed 
off. Products treated i n  this way can be stored at room 
temperature over extended periods w i t h o ~ ~ t  any signs 
of deterioration. A t  a symposium held in Karlsruhe labt 
year. American contributors handed round ham for sani- 
pling which had been irradiated 21 months previously 
with 5 h Mrad and subsequently stored at room tem- 

perature. Its quality was still judged to be excellent! 
I n  Switzerland too, investigations arc in progress on 

the irradiation o f  foodstutfs. For example a b'eedcral 
commission on the irradiation of foodstuffs formed 
some time ago is participating in an international experi- 
mental program to evaluate the irradiation 1 fruit 
juices for preservaticin purposes. This work is heing car- 
ried out by  the Austrian reactor centre in Scibcrsdorl. 
The commission also initiated the tirst tests on the irra- 
diation o f  lomatoes and strawberries. A t  present thc 
construction o f  a major irradiation facility in the vicinity 
o f  Zurich with a maximum activity of 500.000 curies 
Cob0 is under discussion. 
1t1.s~rl ronf ro l  

Experience has shown that individual varieties 111 in- 
sects cannot be combated with insecticides without un- 
desirable side effects appearing. One should only recall 
that these chemical substances arc deposited on soil. 
plants. fruits and vegetables. and havc d t e n  produced 
deleterious secondary elTecls. Selective attack is inlp<~s- 
sible by this approach. 

Recognition o f  this fact led to a search for new 
methods, and a highly elfective procedure has hccn 
evolved making use of gamma rays. Paradoxically i t  in- 
volves breeding a large number o f  male insects of thc 
variety which is to be combated. Shortly before the 
pupae emerge they are sterilized b y  means of gamma 
irradiation. Af ter emerging from the chrysalis they are 
released f rom aircraft, to mate with the fernalcs living 
under natural conditions. Owing l o  their sterility, how- 
ever. no offspring results f rom these unions. I f  the pro- 
cedure is repeated for two or  three generations, on the 
strength of mathematical probability the variety in 
question may be expecled to hecome extinct in the arza 
subjected to this treatment. 

This method is alrcady being applied with success 
against citrus, cotton, tdbacco, olive, and tsetse Hies. 
mosquitos and other insects. 

I'lunr mutut ion.~ 
Tests have demonstraled that mutations can be in- 

duced in plant species by irradiating the seed. Among 
other things this makes i t  possible to breed cereal varie- 
ties better adapted to climatic conditions, for example 
a short. thick stalk for regions exposed to winds. Experi- 
ments on these lines have already heen made with 
ground nuts, producing nuts two or  three times the usual 
size. 

Rudir~rhenristry 
The possibilities of employing radiochemical pro- 

cesses on an industrial scale havc heen the subject of 
lively discussions in recent years. Out of the great nun]- 
ber of reaction5 involving gamma radiation invcsligated. 
for the time being only those with a high G value have 
any prospect o f  heing exploilcd technically. 

One field whose importance has been recognized only 
very recently is radiation-induced ionic polymerization. 
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Mcclianisms of this nature have been discovered also in 
monilmers reacting radically at normal reniperalure. 
such iis styrol. Water, which acts as a cocatalyst in con- 
ventional ionic polymerizalion, is probably a powerful 
inhibitor olten in radio-polymerization. so thal products 
with low niolecular weights and smaller conversions are 
obtained. 

Irrudirrli l~lr c,f plu,srir,s: During recent years ihe irradia- 
tion o f  plastics has passed from the development phase 
into indugtrial production. Special use is made of the 
cross-linking of the macromolecules in (he irradiation 
(I organic high polymers. 

I n  the cross-linking o f  polyethylene the following pro- 
p-rties can he enhanced by irradiation with dmes from 
I to 2 Mrad : plaslic How at elevated temperature. swcll- 
ing capacity and solubility in numerous solvents. tensile 
slrcngtli. hardness and modulus of elasticity: while the 
suaceptihility to tension cracks is reduced. Surlace layers 
undergo changes miireover. so that plastics lend theni- 
selves better to printing or  else grafl polymerization be- 
comes feasible. 'These improvenienls in quality may be 
exploitable in the fo rm of  material savings for example. 

T o  ment im only one application. shrunk polyethylcne 
and shrunk tubes are now being turned out on a large 
scale f m  (he production o f  cable connections. The tem- 
perature resistance of polyethylene-insulated cables is 
improved by tshis process. Large quan'tities of such cables 
can be employed in aircraft construction, for duties in- 
volving temperatures up l o  250'C. 

Irrudirifioti of w ~ x ~ d :  T o  obtain improved properties 
in wood, a new radiochcmical process has been evolved. 
The lluid present in the wood is extracted under vacuum. 
After this lreatment i t  is then impregnated with a mono- 
nicr, which is polymerized by subsequent irradiation. The 
result is a wood of  higher strength, possessing other 
properties hcsides : 

l 'he  wood neither distorts nor shrinks. 
Material is economized by the enhanced quality. 

I t  is proof against woodworm. 
If a dyesu~ff is added to the mononier, no further paint 
finish is necessary. 
Irradiated wood is employed as flooring, for furniture. 

in the construction of houses and llats--especially in the 
tropics, for shutters and outside weatherboarding for 
homes. 

According 111 American reports. the hardening asso- 
ciated with polymerization treatment can be attained 
with much smaller doses of gamma radiation than those 
applied until recently. I n  many cases 0 - 5  Mrad  is 
sulticient to obtain the desired effect. representing only 
X':, of the dose applied originally. This achievement is 
due in part to chemical additives in the plastic c m -  
pounds, which act as catalysts. Thus (he upgrading 11f 
w i l d  into a material having predetermined properties 
,is well 11n the way to  bccom'ing an economically viahle 
process. 

1krrrjir1rr.s: '1.0 combat the conlaniinalion of waler 
supplies, the detergent industry has introduced prriducls 
manufaclurcd by radiochemical means and amenable to 
biological decomposition. I n  tlicse detergents, which arc 
designated SAS (sodiuni alkanc sulphonate). y m m a  
radiation is used to trigger off a sulphonation process. 
through which a liydrocarbon fraction is iornicd that in- 
hibits foaming in water. 

Among other firms, Farbwcrkc Hoechst is carrying 
oul  investigations in this direction. using an irradiation 
plant supplied by Sulzer. 

Kuhher vulcunizi~~g: For somc time now attempts 
have been in progress to lind a better way o f  vulcani7,ing 
rubber. A t  present sulphur provides the indispensahlu 
catalyst. but i t  has a negative inlluence on the quality cif 
 he end product. 1.arge-scale investigations have now 
revealed that the requirements can be fulli l led without 
deleterious side clfccts by means o f  polymeriration sc1 
in motion by gamma radiation and leading to vulcaniza- 
lion. Car lyres have already been produced expcrimcn- 
tally in the Soviet Union by lhis process: a qua l i~y  ini- 
provenlent d f  somc 20 per cent was ascertained. 

Among other possible applications. work is in pro- 
gress at the present time on the production of luhricaling 
oils using gamma radiation. Owing to stahilization o f  the 
viscosity. the viscostatic properties o l  the oils are in]- 
proved by  grafting-on vinyl compounds. 

Very intensive ctforts are being made also in the field 
l natural and synthetic latex emulsions, which are 
employed as paint finishes and form cross links upon 
drying at ordinary temperatures. 

I n  the textile industry attempts are hcing made 10 
bring about tibre m~difcations-parlicularly in poly- 
esters-by adding unsaturated bi lunct i~ inal  acids, glycols 
and other substances which promote cross-linking under 
the action of gamma radiation. Such products have a 
higher softening and melting point, enabling blended 
fabrics with cotton having improved washing chiiracteris- 
tics to be turned out for example. The modifications arc 
induced in the tibre production stage, irradialion being 
applicd t o  ihe cones. Relatively small doses arc needed. 
for a chain r e a c h  is set in motion. 

Future Prospects 
The use o f  gamnla radialion on various areas is open- 

ing u p  new vistas for many industrial processes. Radio- 
sterilization--already pretty familiar-should l ind in- 
creasing application in industry. I n  ifoodstuffs irradiation. 
preliminary investigations are already concluded in sonic 
cases. Intensive work is going on in other fields too. auch 
as the irradiation o f  wood-and-plastic combinations. 
Further development may be viewed with conlidcncc. 
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The Metric System 
You w11.1. recently have been aware of an increasing 
amount ofspnce givcn in  the National Press to the adop- 
tion of the Metric System. This wil l  atfect in  time all 
wi~lksofl i fe in the U.K. but i t  i s  probably the Engineering 
Industry that wil l  undergo the most radical changes. 

How did we arrivc at tliis decision to adopt such ;L 
system? 

The Confederation o f  British Industry in  1965 con- 
sulted its member lirms and found the majority view was 
that a change to the metric system was inevitable and 
that i t  should be introduced as soon as i s  practicable in  
the U.K. I n  May, 1965, the President o f  the Board of 
Trade announced i n  the House of Commons that the 
Government had been impressed with the case put to i t  
by the C.B.I. and they would encourage industry to 
efect the major part o f  the change by 1975. If a cross 
section o f  technologists were ;iskcd what they understood 
by 'the metric system' i t  would prohably be true to s ~ y  
that dilferent definitions would he givcn depending upon 
whether the training undergone had been mechanical or 
electriull; engineering or scientific. The purpose o f  tliis 
article i s  to explain the basis and implications o f  the 
international Metric System or to give i t  its correct title, 
S.I. Units, which we as practising Engineers wil l  havc to 
put into clrcct. T o  do t l i i s  successfully i t  i s  as well to 
trace the history o f  measurement systems on tliis universe. 

History o f  measurement systems 
To get an idea o f  sire, man has always compared liimselr 
with things around him. More particu1:wly he has com- 
pared the sire o f  oh.iccts with his own hand, finger, foot 
and arms (e.g. the yard was supposedly the distance 
between the nose and the tip o f  the fingers o f  one arm 
extended). From about 1500 up to the present date, two 
main systems havc hccn the preferred systems o f  weights 
and measures viz. tlie imperial systcni and the metric 
system. Each systenl lias appeared in  many guisea depcnd- 
ing upon whether the engineers gravi(;~tion;d units or the 
scientists absolute units u r  the p;~rLicul;lr requirements 
of the mechanical engineer or the clcctrical engineer 
were met. 

The tirst standwd yard dates from 1406 and evolved 
into the 'Imperial Yard' o f  I855 which became tlic basis 
of all length mcasurcmcnts in this country. However 
multiples and hub-nlultiples o f  the yard and of  other 
quantities (e.g. weight) used in  the 'Imperial' systcm are 
arbitrary, e.g. there are multiples o f  3, 12, 14, 28, 112 
and 1760 and sub-multiples of  A, ,L, fr etc. 

From the first, tlic metric syate~n has been a consistent 
system even though the selection o f  tlie unit length and 
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weight might at first he thought just as arbitrary as tlie 
comparable inch in  the Imperial systcm. Nevertheless 
some attempt at n scientific basis was made in  tlie 
selection and the system did adopt a uniform multiple 
or sub-multiple f x t o r  o f  10. This system originated in  
1791 from a report of tlie French Academy of  Scicncc 
who recommended that the measurement o f  Ic~igtlis 
should be based on tlie length o f  a quadrant o f  the 
earth's circumfcrcncc measured along a meridian (i.e. 
tlie longitudinal line from the pole to the equator), the 
intention being that a metric was to be one ten n~i l l iont l i  
o f  this distance. 

From the metric measurement o f  length, the cgs 
(centimetre, grania. second) syatem was developed in  tlie 
nineteenth century and then later the M K S  (metre, 
kilogram, second) system in 1908 with a further offshoot 
in  1919 known as the Metric Technical Systeni. (This 
employs t l ~  engineers' 'Kilogramme force' which 
involves standard gravitational acceleration, i.e. I kg f  = 
9.81 ncwtnns). 

About tliis time, Professor Giorgi put forward the 
MKSA system which i s  based on the M K S  system with 
the addition o f  a further basic unit (i.e. Amp) for elec- 
tricity and magnetism. This system was adopted fnr uac 
by members o f  the International Elcctro-Technical 
Commission and i s  well known to practising electrical 
engineers in thia country today. 

The Imperial or FPS (foot, pound, second) system has 
remained the 'preferred' system in  the U.K. but, before 
the Govcrnmcnt announcement i n  1965, a considerable 
body o f  opinion had swung round to the view that in  the 
lung term i t  was csscntial that an internationally agreed 
system o f  weights and measures should become tlie 
system t~ere. Why should the metric system gain ravour 
over the imperial systcm for international use? Over the 
last century, many countries have been adopting some 
fnrm of  the nietric syatem and i t  i s  estimated t1i:lt about 
85% o f  the world's trade i s  carried out i n  this system 
in  one form or another. Clcarly however in  these days o f  
closer communication between countries and the block 
merger5 such as the European Common Market and the 
European Free Trade Association i t  i s  essential that a 
common language o f  units should he adopted in order 
to try end abolish the independent and unrelated systems 
already created for the needs o f  the engineer and the 
scientist. 

The metric (S.I. units) system 
Afier much international discussion i t  was decided to 
adopt a logically derived system based on the MKSA 
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Narncs of Units 
A Ampere 
cd Candela 
F Farad 
J Joule 
'l( degrees Kelvin 
H Henry 
I m  Lumen 
T Tesla 
V voit 
W Watt 
Wb Weber 
N Newton 
n Olm 

Pig. I .  'The S.I. 
b i t s  limnily 'l'rcc. 

system. This system, the'systeme International d'Unites' 
was accepted at the Eleventh Confirence Geni-ralc dcs 
poids et Mesurcs (C.G.P.M.) i n  1960. This system is now 
referred t o  in this country as S.I. Units. 

The S.I. system is buil t  up f rom the I'ollowing six basic 
units: 

l)e.scrip/ion Name Sj'tnhol 
Length Mctrc m 
Mass kilogramme k g  
Time second s 
Electric Current Ampcre A 
Temperature degree Kelvin OK 
Luminous Intensity candela cd 

The first four units above correspond to  the ibur hasic 
units o f  the M K S A  system to which havc hccn added 
two further units for defining relations i n  thermo- 
dynamics (OK) and visible radiation (cd). 

Other units are derived from these basic unit?, (sec 
Figure I ) .  T o  complete the system, two f~ l r thc r  or  sup- 
plementary or  'non-derived' units havc hccn added, 
namely the 'radian' and the 'stcradian' t o  cover angles. 

The magnitude of the unit can he varied by ~nul t ip ly ing 
the unit value by some power o f  10 (see Figure 2). The 
magnitude should be selected as far as possible from :I 
preferred range i n  which the factor i s  I0:L" (where n i\ a 
whole number and a multiple o f  3 (i.e. 3, h, 9, 12 etc.). 
A n  cxa~nplc is 3,000 metres per second which should be 
expressed as 3 X 10:' metres per second or  3 kilometres 
per second. Figure 2 also shows somc common everyday 
cxamplcs for somc o f  the multiples. 

Othcl- important guide rules that li;lvc hccn e\tahlislicd 
i n  the use of units arc that when you havc a numclulor 
and a denominator, i t  is only the numerator thnt has thc 
]multiple or sub-multiplc prclin (e.g. M N / %  not N / m m S  
. . . .see :dso the point made about thih unit further o n  in 
this article) and thnt compound multiplying prefixc.; 
muct not he used: thus we write rim (nanometre) not 
n i p  and G g  not Mke. This then i s  the S.I. Units syslcm. 
It?, advantages are that it offcrs greater simplicity, coni- 
pared with present systems, because it i s  a rationalisud 
selection of known metric units which prcscrvc the 
principle o f  coherence by deriving f rom 6 basic units 1 2 
supplementary units. SOS al l  the quantities required for 
scientilic or  engineering use on an inlcrnation:~l hasis. 
T o  help to  illu?,tmlc this point, Figurc 3 shows a coni- 
pnrison o f  commonly used units, hoLh the old (17.P.S. 
and Metric) and the new (S.I. Units). You wi l l  notice 
from this tablc that S.I. states ;I common uni l  111r 
energy and one for power. .  . an advantage that t l ~ c  
other systems shown i n  the table cannot honst. I n  addi- 
t ion such derived units arc derived Srom thc basic unit 
hy a direct relationship and not through arbitrary con- 
version fsctors. Reference once again to  Figurc I proves 
Ihis point. 

The Table (Figure 3) indicates that some syslcm.; are 
cl, .~ssified . . 'absolute' and others 'gr;lvit;ltional', thc S.1 
Units system heing :ui 'absolute' system. A word of 
explanation should he given here on this point. G I -avk -  
tion:ll systems introduce gravity into thcir hasic unit of 
Ibrcc i.e. the force which wi l l  accelerate a Uni t  mash :it 
standard gravitational acceleration (32.2St/sS or  9.81 
ni/s2). The S.I. system employs a hasic unit ~ ~ f f c ~ r c e  (the 
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Fig. 2. l'he Internationally agreed Multiples and.Suh-Multiples. 

Ten 10' 
I INITV I 
U ~ . . .  . 
Onc tenth 10~'  
One hundrcdth 10~" 
One thousandth 10" 
One n~illionth 10"  .- 

One thou~and millionth 10 " 
One million millionth (one billionth) 10 '" 
One thousand million millionth 1" 16 

One million million millionth -- 1 0 ' X  -. . -~ 

90 he avoided wherever possible. 

newton) which is independent oC gravity and which wi l l  
accelerate the basic unit o f  mass (the kilogramme) at 
the rate o f  the basic unit of length (the metre) per unit 
oftime (im/s"). If wc express this i n  equation Corm, then: 

Far M a  

In Metric Technical Units (Gravitational) 

I kgf = ( l  k g x  9.81) m/s* (where981 represents 
standard gravitational 
acceleration) 

In S.1. Units (Absolute) 
IN  = I k g x  I m/s" 

I t  should be remembered i n  the foregoing that wcight 
is a force which i n  S.I. Units is cxpressed in newtons and 
not a quantity of substance (mass) which i n  S.I. Units is 
expressed i n  kilogramrncs. Unfortunately a l o t  of con- 
fusion ariscs over this point and regrettably the current 
Weights and Measures Act adds to  the confusion by 
slating that both terms are synonornous. Whilst mention- 

Factor by which the unit is Common everyday 
n~ultiplied . .. I'relix Symbol cxamples 
One million million (billion) 10'L tera T 
One thousand million 10!' giga G gigahcrtr (GHz) 

One million 10" nicga M mcgawatt (MW) 

One thousand 10" kilo k kilometre (km) 

Onc hundrcd 10' hecto* h 
deca* da decagramme (&g) _ 

deci ' d decimetre (dm) 

centiX c centimetre (cm) 
liiilli n l  milligramme (mg) 
~i i icro P microsecond (W) 
nano n nanosecond ("S)- 
pico P picofarad (pp) 
lemto t 

ing mass (the kilogramme), the author considera herc 
lies one o f  the weaknesses o f  the system.. . thc adding 
of a multiple 'kilo' t o  a basic unit. This is a current topic 
which has hcen well ventilated recently i n  the technical 
press correspondence columns without unfortunately any 
national success. 'Einstein' o r  'burg' have been suggested 
as an alternative name to  replace the kg. (mass) and 
'styne' fu r  k g  (weight)-the latter as a new term to  
prcvcnt confusion as to  whether one is talking about 
mass or  weight. 

Having now discussed the rramework o f  thc S.I. Units 
system, we should now consider how we should apply i t  
in our professional activities. 

Practical considerations on S.I. units 
The prcvious paragraphs indicate certain guidc rules to  
follow and indeed the purist w i l l  argue that if we kcep 
to thcse rigidly then we have the system working i n  its 
simplest form. Unfortunately it is not as straightforward 

Fig. 3. Commonly used units af measurement. 

Metric 
FPS cgs Technical Units 
(Absolute) (Absolute) (Gravitational) 
ft cm nictre -~ 
poundal (pdl) dyne kgf 

- Ib gram kg 

-- 
(Absolute) (Gravitational) 

length !metre 11 
force newton I bf 
nmss kg Ib or slug 
time sec sec scc sec sec 

temperature "C, "K O F  "F, "K "C, "K "C, "K 
mcch. ft lbf f t  pdl dyne cm = erg kgf m 

energy {heat joulet Btu Btu calorie k cal. 
- -. 

fmech. watt hp ]?P )el.g:s 
metric hp 

power clec. watt watt watt 
electric currcnt amp amp amp amp amp 
pressure Njm" Ibf/I't2 pdl/ftX dyne/cm2 kgfjcm" 

t l ioule - I ncwton metre or I watt second 
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as this and certain adaptations and compromises are 
necessary. 

The realist has pointed out that many units arc so 
totally ingrained in  our life because o f  their social or 
commercial importance that they cannot lightly be dis- 
carded. The prime example obviously i s  the year, month, 
week, day, hour, minute. Similarly the circle o f  3h0 
degrees i s  another one that wil l  be retained. So the first 
departure from a 'pure' system i s  the continued use of 
certain 'non S.I. Units'. 

Discussions are still in progress o n  the preferred 
magnitude o f  units to be adopted for Pressure and Stress. 
For Pressure, present national thinking seems to favour 
the use o f  N/m2 for calculations etc. whilst for practical 
purposes a unit expressing greater magnitude equating 
to about 1 atmosphere (14.71bf/in" i s  required and as a 
result the 'bar' (= IOhN/m2) with possiby its own 
derivatives (millibar, hectobar) may shortly be intro- 
duced. I n  addition t o  this i t  should be understood that 
the existing metric using countries wi l l  havc to make 
sacrifices i n  bringing their units into line and the old 
unit of pressure under the Metric Technical Units 
system was the kgf/cm%hich, within 2%, equates to 
the 'bar'. 

I n  the field o f  stress, the basic unit once again should 
be the N/m"ut i n  measuring a tensile strength for 
instance it i s  argucd that a square metre i s  too large an 
area to which to equate a value so present national 
opinion favours the use of the N/mm< . . this incident- 
ally bears a relationship o f  9.81 with the kgf/mm" 
(Metric Technical Units) which has already for some 
years found favour i n  I S 0  Kecommendations for I ron 
and Steel products. So you scc in  the area ofpressure and 
stress the contingencies o f  existing practices havc forced 
opinions which contravene the carefully knit system 
which has been set up. The author who practices as a 
mechanical engineer finds that this area o f  pressure and 
stress with the abandoning o f  a lifetime habit o f  using 
gravitational units o f  force perhaps the most difficult 
part of the system (as proposed nationally) t o  get over 
to people. 

The last unit which requires special mention i s  the 
measurement o f  temperature. The basic unit i s  an 
absolute unit ( O K )  which when compared with the 
customary temperature (celsius -"C) equates to 'C l 
273.15. Whilst O K  will bc used for thcrmodynunic 
calculations, the customary temperature 1 C '  will 
continue for many years. We should now consider thc 
whole system as applied to professional problems. 
Obviously a system as new as this cannot be learnt over- 
night so for a tr ial period it may be preferable to add 
the existing imperial units against the S.I. Unit. I n  this 
respect i t  i s  interesting to see the National Physical 
Laboratory communication on Pg. 18 of the January/ 
February edition of 'The Quality Engineer' which adopts 
this technique. 

This practicc should only be adopted for a very 
limited period otherwise we wil l  suNer the k~i lurc 

similar to that o f  the BBC in  their continued prolilic:rtion 
of°F/"C in  weather forecasts. 

This particular N.P.L. article also illustrates anothe~ 
point on the conversion. This i s  a conversion to a ~iictric 
module or concept and not just a straightl'orward 
'arithmetical' conversion. For  instance the nieuurement 
of I inch which cquatcs to 25.4 millimctrcs cx;~ctly w d d  
i n  a metric concept he translated to 25 or 26 ~mil l inictrc~ 
T o  get the ful l  benefits o f  rationalization, B.S.I. liave in 
preparation a standard giving a l i s t  of 'prererrcd numherh' 
to be used as the basic sizes ibr  selection lix cnginccriiip 
purposes. 

When converting, i t  i s  essential that whcrc this has to 
be carried out, a common set of conversion tahlcs sliould 
be used. The author recommends here that relirence he 
]made to B.S.350 Pts. 1.2 and 3 (Conversion tables). 

In  calculations, the simplicity o f  the system comes into 
its own. I t  i s  advisable to work in hasic units multiplied 
by the relevant power o f  10 rather than to work in 
multiples and sub-multiples. To  end this article. a simple 
structural example i s  given using an i m p c r i i  prohlem 
and converting t o  S.I. Units. This prohlcm adopts thc 
continental system o f  using a comma as the dccim;~l sign 
which i s  now currently seen as a logical consequence ol 
Great Britain's decision to move generally to Lhc system 
ofwcights and measures in  metric(S.1.) units. 

Examplc: Calculate the dctlcction at the end o f  a 
cantilevered beam 10 li. long supporting a weight of 
I ton fwcc at i t s  extremity, ignoring the weight o f  thc 
b ~ ~ m  and given E = 30 x l0"lhf/in" l = 69.2 in' 
Converting thedata to aconsistent set ofS.1. Units: 

W = I tonf = 9964.02N = 9,96402 x IWN 

L = IOft = 3,046111 

E = 30 x 1 0 6 1 b f / i n ~  30 ;:. 10" '.. 6,895 x 10:'N/m2 

I = 69.2 in" 69,2 A 41,623 Zcm* 

= 69.2 :1 41,023 1 u IOkHmb 

(note herc that lcm' = 10-Xm' 
not l 0  311'). 

I laving got all our units into basic S.I. you wil l  niitc 
from the formula be lo~ ,  how thc iiowcrs of 10 cancel 

W L:' 
thcmsclves out thcn Formula for deflection = --- 

3LII 

In  practice values \uch as Young's Modulus, the 
Second Moment o f  Area etc. wil l  in due course hc 
obtainable in  S.I. Units thus eliminating a lot o f  thc 
steps taken above. I f  this prohlem was workcd out in  
existing inch units thcn W = l tonf would liave to be 
converted to pounds by the arbitrary constant 2240 and 
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L = 101i has to he converted to inches by the :irhitTit~-y 
conslant of 12 thus illustrating the non-coherence point 
made earlier. 

This article has given a hriel" introduction on the new 
International Metric System which is now herc to stay, 
and has discussed at length some o f  the prohlcrns that 
may arise. Ncvcrtlieless these prohlctns concern only a 
few units out o f  a niultitttdc o f  derived coherent units. 
We arc the unfortunate gcncration who having hcen 
taught one system arc now heed with the difficulty o f  
learning and thinking i n  the new system. Let us accept 
this as a challenge for when we have mastered i t  we sh;dl 
be thinking i n  terms o f  an international 'I;tngtt;tge' ror 

weights and measures i n  both our domestic and pro- 
fessional livcs. 

Hibliagr;lphy 
R.S.I.B.S.3763 The Intcl-n;$rion;!l Systcm (S.I. Units) 

An abridged vcrsion is;~vailahlc as PD.5686. 
R.S.I.B.S.350 ('onversion Factors and Tilblcs. 
Minialry of Technology (NPL) - Changing to the Metric Systcm- 

Convcrsirm Factors, Symbols and DeTmitions. H.M.S.O. 
Acknowlcdgcmcnti ;we made to thc CCCB for pcmmissinn to rlsc the 
illustrations (Figol.cs2 and 3) taken from the C'ECB publication 'An 
Introduction to thc Mctric System'. 

(Puhlisl,cd by courrcsy of the Editor, THF Q U A L ~ Y  ENOINILK.)  

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. 

J. A. Crabtree & Co.. Ltd. 

APPENDICES-PART 4 

A P P E N D I X  "A" 
Measurement 11f Earth-Electrode IZesistance 
[See I.E.E. Rcgttlation E.5 and Appendix 6) 

As can he secn f rom Figs. I and 2 i n  pagcs V8 and ')V. 
the ellective resistance area o f  an earlh e lec t r~dc cu- 
tends l i ir  some distance around the actual clcctrodc: hut 
the surface voltage dies away very rapidly as the dis- 
tance from the electrode incrcascs. 

Il it is desired to measure the actual earlh eleclrodc 
rrsistancc, the method basically adopted is to  pass cur- 
rent intii thc soil hy way 111 the elcctrtidc concerned and 
then to ~neasitrc the voltage needed 111 prtiducc this cur- 
rent. This basic circuit is shown a[ Fig. 27. Provided the 
distant rod "C" shown in this diagram is sullicienlly re- 
mote from the electrode under test, i t  wi l l  he pussihle so 
to pt~silion the potential e lec t rde  "P" that  the mrasltrcil 
voltage ( V )  remains substantially cmstant when "l'" is 
 moved slightly nearer to. or furlher f r i~nr .  "E." 

To meet this requirement. the current electrode, "C'." 
must he far cnoltgh away irt i tn the electrode t~ndcr lest. 
"E." to msurc that the two resistance areas eficctively do 
no1 overlap. This means that thc resistance curvc nitlst 
have a portion which is nearly horizontal, as shown at 
Fig. 27. 

The potential e lec t rdc  "P" must he placed ot~tsidc 
the rcsistancc areas of hcith "C" and "E." I n  other 

ROD " P '  MAY BE ANYWHERE 

I ~ T H N  THESE 
4 

RESISTANCE TO [ARTH OF ROD "C 

(Ahnve): ElTcrt c r l  the 
~~osit lon of dialmt rod 
(C) on resis$unce meus- 

I 1 uretnest. (At left): Hcsist- 
awe curvc has no 
horizonVdl plrtion i f  the 
rod (C) is too w a r  (E) 
and thc W resistance 

awds everlitp. 

DISTANCE 

Fig. 27. 
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words, i t  must he sited somewhere within the horizontal 
port ion of the resistance curve. For practical purposes a 
spacing of 100 to 1.50-ft. betwcen "E" and "C" is 
normally sutticient to ensure that both these requirc- 
nients can be met. Providing these requirements are met, 
thc earth elcctrode resistance is lhcn by the ratio g .  

One di f l icdty about using the simple method of earth 
electrode resistance measurement shown at Fig. 27 is the 
fact that the elfcct of back E.M.F.'s-due to  electrolytic 
action--have to be taken into account when testing. I n  
addition, there is the possibility o l  stray currents being 
present in fhe soil due to leakages froni  distribution 
systems, etc. As a result i t  is becoming conilnon practice 
to use specially designed instruments for earth electrode 
resistance testing, the Megger earth tester being a typical 
example of this type of unit. 

The circuit diagrani for a Mcgger earth tester is 
shown at Fig. 28. From this i t  wi l l  be seen that the hand- 
driven generator applies an alternating current to the 
various electrodes. This automatically compensates For 

& DC. GENERATOR 

A P P E N D I X  "B" 

Measwetnent of Earth-L~wp Ioipedances 
I.F..E. Reg~~la t ions E.4 and Appendix h recognise! 

threc basic melhods of checking earth-loop impedances 
These arc as follows: 

( U )  I 'est of line-earth loop made by connecting lint 
direct to earth through a known resistance. 

( h )  Test 111 neutral-earth loop niade by injecting A(  
Iron1 a step-down transformer into the syslcni. 

(c) Test o f  neutral-earth loc~p made by injecting cur 
rent into the ncutral-earth loop f r m  a D( 
source. the polarity of which is rapidly and con, 
tinuously reversed. 

MPthOll (11) 

I n  this method the carth-loop impedance testing in 
strument is arranged to apply a fault direct from lint 
to earthed metalwork for a short duration of time (sec 
Fig. 29). The faul l  current is limited by resistance H 
and the value of fault current can be ascertained h! 
nleasuring the voltage V. From this data i t  is possible tc 
calculate whether a direct earth fault wtluld actuall! 
hlow a fuse. 

SUPPLY 
TRANSFORMER 

CIRCUIT CARRYING DIRECT CURRENT - 
I ,  ALTERNATING ' ------ 

Pit. 28. 

thc etfect of any electrolytic back E.M.F. A s  far as stray 
currents are concerned, their immediate etfect w i l l  be to 
cause the pointer to waver at cerlain handle speeds. I t  is 
only necessary either to increase or 1,) decrease the speed 
of the generator handle in order to obtain a steady 
reading. 

INSTALLATION 
EARTH-ELECTRODE 

Fig. 29. 

I n  practice, a number of resislances are usually avail- 
able: the resistance corresponding to the rating of the 
protective device concerned is chosen for  this test. 
Normally, no attempt is made to  measure the voltage 
directly as it is only applied to the circuit l o r  a fraction 
of a second. Instead o f  a volt-meter. an electronic in- 
dicating device may he used. This autonlalically 
indicates whether the monlentary vollage across the 
resistance is large enough to correspund 111 a sultiaienlly 
low value o l  earth-loop impedance. 

When testing i n  this way, precautions musl be taken 111 
ensure that. i n  the event of the earth circuit hcing de- 
fcctive, the voltage momenlarily appearing on earthed 
nietalwork cannot cause danger. 
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~ I ~ ~ f I l ~ ~ d  (11) 
t:or this n~c lhod  of test. the h x i c  ass~~nrpi i im i s  ~ ~ ~ a d c  

thiil the impedance 111 a h p  palh consisling of the 
neulral condl~clor and the normal carth rctllrn circuit 
i s  q l ~ i v a l e n t  111 iha l  o f  a palh cmsisl ing 111' the line 
cm~rluclor and the carth rclurn circuil. I 'h is lype of 
teslcr applies low voltage f r t i n ~  a step-down I rans f~ i rn~c r  
10 [his nculral-earth-loi~p-the carth-loop impedance 
heing c idc~~la led from the current produccd by a givcn 
voltage (sec Fig. 30). I11 practice lhc tester n m n a l l y  
incorporates a single measuring inslru~nent scaled 
directly in ohms. 

When using this form of lesler, test currents or LIP 
lo 25 amp, may he ilsed to provc the ell'ccliveness of the 
earlh conlinuily conductors. althc,~~gh this hcavy current 
normally R i~ws only during tests on low impedance 
palhs. Wi th  this type of instrun~cnl. thc lcslcr must hc 
SO arranged as 10 lake account 111 the cli'cct of neutral 
currents and voltage drop in neutral due to such cur- 
rents. Furthernlore. i t  is necessary 10 ensure that no 
danger can arise i f  the circuit is defective or i f  111ains 
polarity is incorrect. etc. 

M ~ t l ~ o d  (c) 
In the third n~elhod, the testing instrument incor- 

poralcs a hand-operated generalor which produces a 
rapidly and c m t i n u o ~ ~ s l y  reversed direct current. This 
method also measures the neutral-loop impedance: not 
[he true fault- lwlp inlpctlance. 

When using this inslrun~ent i t  is ncccssary ensure. 
by inspection. that there is n i l  fo rm of i nd i ck i r  or choke 
in the carth conlinuity conduct~r .  I n  addition, a correc- 
tion shodd he mado t~ takc care of the i~~ ipcdance or 
any slccl conduit or  pipe which may he included in ihc 
total loop palh. Details of the approprialc cc~rrect im 
are given in the I.EE Wir ing Rcgl~lations. 

' lhe rapidly reversed type of uni l  gives a reading 
which inay he rendered indepedcnl of any variation. 
due to voltage-drop in neulral. hy increasing or  decreas- 
ing the spccd of ro la t i~m ill ~ h c  generator handle. 

In this nicth~ai  of testing care mllsl again ht: taken 
to cnsllre that no ill cll'ccis can arise i f  the circuit tested 
is dcfcctivc: the p r in~ary  fach~r  10 he g ~ ~ a r d c d  against 
bring thc q~lestion of revcrscd polarity on ihc installa- 
lion. 

General 

A l l  three ~nelhmls (if lest s h o ~ ~ l d  give a rr;winahly 
reliable indicaliiln of whether fuses may or may not hi: 
relied upon to give an acceptable level of carlh-leakage 
prc~lcclii~n: hut none CIF the methods o f  lest necessarily 

dc~uc~nstrate exactly where any high impedance is 
located i f  the loop-path impedance is too high. Wi th  
Ihe cont inuo~~sly revcrscd DC instrun~cnt, however, the 
tester may n i ~ r n ~ a l l y  he used to check sections o f  the 
installation. It' necessary, i t  may also he used as an earlh 
electrode tcster i n  order 10 chcck the impcdancc of lhc 
earlh cleclrode. I n  conseqwnce. this mil may norlnally 
hc ~ ~ s c t l  to locale any high impedance i n  the earlh-loop 
circuit. 

11 is also inlcrcsling to n o k  [hat methods ( < I )  and ( h )  
can irnly he i~sed when the installation aclually is. or 
is aho~ l t  to he. connected to Lhe mains supply. In  other 
words, wi th these methods there is no possihilily of the 
conlraclm carrying ~111 a check on lhc cllcctivcness of 
(he inslal lat im earth electrode prior to requesting a 
supply f rom the local supply authority. Wi th  the rapidly 
reversed DC n~c th i x l  o f  testing, however, the contractor 
would normally he i n  a position to check whclher all is 
in order at the installation end hefore a slipply is re- 
q11cstcd. 

Wi th  method (c) however, i t  must he realised Lhal 
only very small tcst currents are used. I n  ci~nsequence. 
this meth<d of tcst may well accept earth continuity 
paths of a very limited currcnt-carrying capacity. 

Methods ( U )  and (h)  however, use much largcr Lcsl 
currents, and so shodd detect any weak links i n  lhc 
earth-continuily loop path. 

APPENDIX  "Y' 
Con~p ;~ r i sm of  Methods o l  Earth-Fault Protection fnr 
Electric Cookers 

Stalislics tend to  show that the IIIOS~ p r t~ l i l i c  sourcc 
of electric shocks. on the n t i rn~a l  don~estic installation, 
is the electric cooker. The fol lowing tahlcs have there- 
fore been prepared to illustrate and compare [he degree 
o f  earth-fault p r ~ l e c l i i i n  alrorded to a 30 amp. feed to 
an electric cooker by  direct earthing and rewirahle fuses 
('l'ahle 1 1): hy 30 amp. currenl-operated earth- 
1-akage circuit hreakrrs having a raled earth leakage 
tripping current of 500 m A  (Table No. 2): and by 30 or  
(10 amp. voltage-operaled earth-leakage circuit breakers 
so installed as to function at the 24 volt. 200 ohm level 
id scnsitivily f'l'ahle NO. 3). 
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Shock 
voltilpc 
(Volts) 

TABLE No. 3. Pmlcrlian by 30 or 60 amp. VOUI'ACE-OPF.H,4'l'k;V EAKI'H-LEAKAGE ('IIIC11l'I' HIIEAKEKS 

Worst carth-fault 
cimditlon liahle to 

Earth-limp 
Earthing canditions persist indclinitelv 1 

Irnpcdancc 
10hms, (ft,r 3 0  amp. cwker circuit) Fault 

. 

5 -IRcarur~ably good earthing. / h  (10) 

- 

- 

0 

I 

40 Rcaonahlc pal-allcl earth on instal- 0.7 ( l )  
on installation. 

Optimum. Cannot he achicvcd in 
praclice. 

Exccllcnt earthing cimditiuns. 

10 

Degree of parallel earthing exists) 0 3  (0-45) ,," insL"".: 

50 (50)' 

4X 0 0 )  

Ncpligihle parallel earth on instal- 
lation 

20 Propcr~eil practical l imit for cur- 1.5 ( 2 - 0  
rcnt-opcratcd c.l.c.h, pl-otecticrn fur 
farm installations. 

Mau. value nacmally encoontrrcd 
on industrial and commercial in- 
tailationi. 

I 
500 Fortuitous parallel carthing cxists. 0.10 (0131 

3 (5) 

I 

Infinity lnsfall~ati~m only carthcd through 
e.l.c.h. Lrip coil. 

From thcse tah lo ,  i t  is very clear th&t direct earthing 
is vdnerahle to a relatively n~ in r~ r  de ler io ra t im in the 
earlh-loop path. I t  is also extrcrnely vulnerable to  inter- 
fering fingers. A n y  arbitrary uprating of the fusc+ithcr 
by tlsing a larger gauge of fuse wire o r  an extra strand 
of wire-and the fuse may very etfectively have been 
prevented f r o m  b l<~wing.  

By comparison, bo lh  current-operated and vdtage- 
op-rated units w i l l  continue to alford a very reasonable 
degree of p r t~ tec t im ,  despite rda l i ve ly  gross dctcriora- 
lion of earthing ~ ( ~ n d i t i o n s .  

For the normal  donlestic 60 amp. service feed, the 
level of l i re and shock risk protection atforded ta  the 
installation hy  the two  types o f  earth-leakage c i rcui l  
breaker, hecomcs roughly eqt~ivalent when the value of 
the earth-fault-loop impedance reaches about 20 ohn~s.  
Below this value, a 60 amp. current-operatcd unit, hav- 
ing a rated [ripping current of I amp., w i l l  give the 

I 
(1 ((1) 

24 (41)) 

24 (40) 

As there is no vdtage r iw, fault curmnl l imilat~oc 1 5  

h y  sub-~3rcuit lure, as for di lrcl  calthing. 
-~ 

L w p  impcdancc i s  assumed to hc divided cqt~all) 
hctwrcn installation c;twlh and rneull-a1 earth. 

This assumcs a neutral earth-clcull-ode rc\i*tnncc 01 
I c,hm. 

24 (40) 

24 (401 

This ammet a neull-al carth-clectmdc ~cristancc <,I 
4 ohms. ' lhc  level o f  pn>tcctiim is clicclively cqwva- 
lent to thc I amp. ?O volt pi.riormancc of a h0 anlp 
curl-cnt-ulxratcd c.l.c.h. (Tahlc No. ?.l 

Excellent lire and shack risk pl-otcclion. 

1 

closer shock and l i rc  risk proleclion. A h w e  this value. 
the voltage-i~peratcd unit w i l l  v closer protection 
than the con~parahle currenl-operated unit. 

24 (40) 

24 (40) 

24 (40) 

24 (40) 

APPIFNDIX  "D" 

( '~~ r r cn t  thlrwrh e.l.c.h. trip coil Iahout 50 mAJ now 
hcwmcs si~nificant in rclation to nalalld carth cur-  
rcnl  Total ondctccted culwnt i s  wcll hchw thc ) 
amp. and 1 amp. cilrrcnt opcwtcd c.l.c.h. lcvel. 

Normal <,peratinp conditionr for the majilrity irf  

voltagc-nperatcd c.'l.c.h. inrtallations. 

Eal-th-Icakagc fire and *.hack risk ctrmplclely 
ncgligihlc. 

Even if r.l.u.l?. e,,~l-th clectn~dc dctcr,oracc.s fimn 500 
ohm to X00 ohm resistance. h x k  volraec will s t i l l  

Earth-Leakage Protecti~m: A Sunlmary 
I. Vo l~agc -~ ipc ra t rd  earth-leakage circuit breakers 

operatc by  detecting any dangerous voltage which 
may appear on itcccsaihle installation n~c t i t lwork .  
Current-opcrated units directly detect earth-leakage 
currents. 

2. When corrcctly installe~l. both types ol' unit protect 
(he installation against earth-leakage l i re and shock 
risks. 

3. Both  types are inslantaneoi~s i n  operation I; I t ]  2 
cycle). 
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-I. The  degree of prorection all'orded is  independent 
o f  thc rat ing o f  any back-LIP fuses. I t  cannot be 
nul l i f ied by any arh i l rary t ~p ra t i ng  o r  b y  tampering 
w i th  these fuses. 

S. Farlh-lcakagc c i rcui t  breakers arc virtual ly itni- 
vcrsal i n  appl icat ion cvcn i n  cxtrcmely poor earth- 
ing  conditions. 

0.  They d o  not  cncollrase the flow o f  high fault  cur-  
rents and s~ they reduce Lhc risk of firc o r  dan~age. 

7. Un l i ke  fuse protection, they wi l l  detect high resist- 
ancc faull ci~ndit ions. thus ensuring cxccl lcnl l i rc  
risk prolecl ion. 

X. Fitrlh-leakage circuit  breaker p r ~ c c t i n  unl ike 
P.M.F., tnlay readily he applied b i ~ t l i  10 new clis- 

BLOOD DONOR ORGANISATION 
BY COMPUTER 

IV~IKNATIONAI ('omputer\, in conjunction with thc Man- 
chwter Kcgional Hnspital Board, is d r vc l q i ng  a \ystcn, lo r  
the o r g a n i d o n  n f  hlood d i rnor~  hy conil>utcr lo r  tlrc Man- 
cliciter Regional Hlaod Translucion Srrvice. 

The \yi trm, called D0NAL .D  (Donor Appointnicnl and 
Linkage of Data). i s  inlrnded to replace thc existing ni;~nual 
\ystcm and will he run m the Syhtun~ 4 ~ 3 0  c ~ m p u t c r  now 
insla'llctl in l l ic Board's new olficr. Gateway Hnu::c, M l ln~  
clic\lcr. A cpecial wf twarc applications packagu i\ hcing 
developed for thc project. conipriving thrcc nxijcrr p rw 
gramme\, which will rventu;rlly he availahlc 1 0  other 
Kegional I l ixpit ; i l  Board\. 

Thc M;rnchcstur Regional Hospital Hoard s~~pp l iu r  irvcr 
300 liospit;~ls with h l m d  and deals with ahout 12i1.000 
donors whdivided into 350 "panels." ' l l i c  \y\teni i\ hring 
planned initially for  l h r  largest o f  these panel\. Kohy Slrcrl, 
where a special centre dealc with sonic 22.000 donor5 in ihc 
central Manchmtrr area. 

The idea o f  the syqtem i s  ha*ic;dly to forcc;t\t thc avail- 
ability o f  hlood donor\. Kecords of each donor's lpcnonal 
detail\ and medical history will hc storrd o n  magnetic tape 
and the 4-30 computer will $elect donors l o r  each scs\im 
then print out speci;tl ca l lhp  cards for thaw s c l e ~ t ~ d .  A t  
Itro Kolhy Strcet C'entrc. w r i o n \  arc held twice daily. e;xh 
hcing attended by apprn.<imatoly IS11 donon. ' l hu  llcxihil ify 
of the wluctian mi.th<~d will allow lhu conrlxrsition o f  
wsion.; to he s~ rc i l i cd  ;rccnrding to Ihr  rrl iahili ly of w i ~  
clus group? o f  donor*, For c::cli ws i i rn ,  data rcquircd hy 
the nicdical and clerical staff will he 1prcrdui:cd fur each 
donor schcdulrd to attend. I hew details will hc pri~ircd on 
\pecially decigncd farnis which wil l  enahlc the dnnnr's 
record? to hi. updated n r  amendcd quickly and ea\ily. 

After each srn ion laboratory tcsfs will he carricd out on 
tlic h l ~ n d  taken and the result\, tngolhcr with any nrw dal ;~ 
arising from thr wc\ion. wi l l  hc fed hack into the computer 
to chuck against previous record\. 

tr ihut ion networks and ICI cxtensi i~ns t o  'hisling 
supply ne twor lw  

9, I t  is easy to check correct operal ion (other I ' i~ rmc $11 
carth-lcakagc protect ion arc rarely, il' cvcr. 
chccked). 

10. Both types shodd  continue IO c n w r c  a rci~sotrahlc 
dcgrcc ill safety despite a inajor  d c l c r i ~ ~ r a l i o n  i n  
earthing conditions: such a d c t e r i i ~ r a l i o ~ l  does not 
automatically rcntlcr l hcm in t~pera l i vc .  

I I. Roth typcs may incorporate overload and d io r t -  
circuit  tripping, so provid inp a l l  the added circuit  
hrealwr ailvanlages o f  c l i w r  protcct i im, convcni- 
cnce i n  operation. etc.. w i th  a worth-whi le saving 
i n  spacc iml inslallcd c i~s t .  

'l hc Sy\tcni 4 3 0  will ;IIW hc wed 10 lpredict thc fulurc 
;ivailahility of hlog~d dcmor\ and. hccauv o f  thc incruasing 
need for h l w ~ d .  tlii, informalion will hu of value il l the 
plann~ng o f  rccru~tnicnt drives. 

' l h c  \y?tcnr wi l l  hccomc oprrntional ~ h w l l y  m d  it i\ c x ~  
~pcctcd tt i ;r t  i t  wil l eventually hc L I ~  a.: a h;jci\ tor develop- 
ing h l w d  hank ctirck urntrol. 

BLOODSTREAM GENERATES 
ELECTRlCTTY 

/\MI:.I<I(AN r ~ w a r c h ~ r s  h a w  devclopcd i) t c c l i ~ i i q ~ ~ c  I o r   turn^ 
ing lhu h lo iA t rean i  o f  a l iving hcing into ;i ~pcrniancnl 
electrical powcr \ ~~ l>p l y .  In  a sunw, thc diicovcry u\us lhc 
hlcrod tlow a \  a \ o ~ ~ r c c  of cnrrgy on a very mi;lll scale in ll ic 
way enginuur~ have for many dcc;~dcc harvcslcd Irydro- 
~.Icctrie ~powcr from walcrl'all\. 

I l n t i l  now. the exlxrinlents Ihi~vu hcen zonducted c i ~ l ~ l y  
on lahoratury animal*. But the wnie luc l in i r l~~c nray lend 
itccll 10 I i ~ ~ n i a n  paticnti W as to draw clcztricity f nm i  lhcir 
own hloirdtream 10 powcr in1urn;~l nicdici~l dcvizcb. I:or 
cxamplc. i t  might hc uwd  I~I powcr a paccni;lkcr, n \ n i d  
clcctrmic drvicr which control* the l icarl  h u t  r l iy l l ini  crf 
patient, whmc natural 1hc;lrt cmlrcrl mcchanisni ha\ hccmw 
defective through di.;ea\r. 

At  Ipresent. such paccrn;rkcrs arc impl i~nlcd wrg~c;ll ly 
into thc p,rticnt's hody. and cacti replaccmcnt 01 h;lllcrius 
rcquircs ;I ncw *~~rgic; i l  proccdurc. In  contr:~\l, ;I d l g e n ~  
cl-dtinp powcr wnroc sucl~ ;I\ l lrr irnc now dcvulopcd would 
~prc\uniahly drive the 1pncern;lkcr indctinilcly ihr<rugh~rut thc 
ipaticnt's lifetime. 

'The I ~ C W  cy\trni wa\ developed hy ;l rcwarch g r u l >  
hcadcd by a phy\ician and a rc\c:arch enp,ineur at the l l n i ~  
vcrsily 01' Maryland which found that when uleclr~~dcs arc 
pnr lxdy  iniplanlcd in the lic;~rt, a qicady flow of cleclric;il 
cncrgy is induced through ettachcd wires. 



. Abstract of Reports 
WINCHESTER GROUP H.M.C. 

~ l ladre l l l l i l l l  Review, 1st April, 1963 t o  31sl March, 1967 

The four ycars which cnded on 31st March. l967 
brought many changes within the Group, the most promin- 
ent heing the joining together of the Winchrstcr and Altan 
Hospital Management C'omniittecs in April. 1964. Througlv 
0111 the period there ha* been a steady increase i n  work, a 
ccirre\ponding rise i n  costs and a numhcr o f  neccssary 
csp:tal iniproverncnte. Thc most exciting and far-reaching 
evcnl, however, has heen the cornmenccment o i  huilding 
work on the first stage o i  new district gcneral hospital in 
Ba\ingstoke. Thcrr is now every 1:kelihimi. unless thcre i s  
a major changc in gavernnicnt policy, that the wholc o f  thc 
Ba~ingstd(e Hospital wi l l  bo completed by 1973. Further- 
more. the new maternity unit at tlie Royal Hampshire 
('nunty Hospital. again the first pxrt of a new hospital, wi l l  
almost ccrteinly star1 at the end o f  IY6X. Both of these new 
hospitals arc hecoming more and murc urgcntly nccdcd. 
,p astngstokr : and Andover have dcvelopmcnt schemes jointly 
with the Gruatcr London ('ouncil and in addition the rate 
of popularion increaw in Chc arca served by thc Winchc~ter  
Group i* greater than anywhcrc clsc in the Wescex Region. 

The rcv iw!  Hospital Ruilding Programme, as stated in 
the l966 ('ommand Paper, contains proposals as fnllows: 

Basingctokc ... District general hospita-new wards, 
operating theatres, accidcnt del>artment 
and ancillary dcpartmrnls. 

Winchcsler . Royal Hanipsliiro C'ounty Hospita-- 
niatcrnily unit. 

Altos 

The change\ in the Lord Mayor Trclosr Hohpital partic- 
ularly which this amalgamation brought about considerably 
altcrud i l ic way of l ife in the hospital. I t  was, therefore, 
cxtrcmcly difficult for the staff. overnight as i t  wrrc. to take 
ovrr the rnlr o f  a General Hospital and at the same time 
maintain the orthopaedic tradition which had hccn 
eslahlishrd. 

S i ~ m  after the ioining tugclher o f  the two Group.;, the 
Accidcnt and F:mergmcy Department and the surgical 
wards movcd from the Altan Grneral Hospital to Lord  
Mayor l ' r r loar  Hospital. I t  wa* decided that the hrds at the 
General Hmpital should be uced for  port~opcrative cases. 
geriatric cases and Gcncral Practitioner patients. I lnfortun. 
ately, pupil and student nurse recruitment droppcd to w c h  
a Inw levcl that in 1965 i t  becamc necessary to close all the 
pa\tbopcrativc bcdc and they have not yct hccn re-npcned. 
'The futurc o'f A l t m  General Hospital is ;I matllcr o f  concern 
to the Hocpital Management ('omniittce a* i t  heconic\ 
niorc certain that thc i n c r r a W  lmad which we\ cxprcted 
i m n ~  Ba\ing\toki. will not now materialise. 

A considerable amount o f  upgrading and niodernisatian 
of thr buildings at Trr lnar  Hospital has been done. A y r c ~  
ond theatre was provided by the Regional Hospital Board 
and an cxtrcmcly line Casualty Drpartment was built 
where previously the hydrotherapy pool had been. A new 
pool has hern huilt slmgsidr lh r  physiotherapy department 
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and i \  cxtcnsivcly L I ~ .  One o f  the most di!appoinling 
dcc~\ions which the Managcnicnt C'omniiltcc had to tahc 
during this pcriad wa, partially to close the Accidcnt and 
Emergency Uepartmunt. I t  is quite irnpossihle to auract 
a \uHicirnt numhcr of medical i ta f t  10 emure that the 
Accident Department i s  mannctl for  tw rn l y~ iou r  hourc ;I 

day. 

Ikwingstoke 

' lhc  most inipnrlant hi~llpcning since the dalu o f  t l ~ c  
last report has hcrn the cornmcnccment of tlic first \ t a p  
n i  the new Dictrict General Hospital in the grounds o i  Park 
Prewett Hospital. Thc unit undrr construction i s  ;I 96~hcd 
maternity unit and this i s  due t i r  he conipletrc in the lirst 
half o f  I069. The Regional Hospitd Board has ;~nnounccd 
that the remainder o f  thc District Gmcra l  Ho5pital o f  600 
bed\ wi l l  he built as one contract and this wi l l  commence 
as socm a\ the maternity unit i s  completed. 

I t  is mure than prohablc that at rhr outsct lhc 96-hcd 
unit will he used for  general caws as well as maternity 
c a w .  partly to cope with the deniand for general huds in 
tlie Basingstoke arca and ]partly hucau*r thr lu l l  ~nmihcr  
o i  96 malernily hcds will not he rcquired imnirdiatcly. 

In  addition, accommodation i o r  the staff \h, will have 
to he resident will h r  hui l l  and will he ready hy the lime 
the W h c d  unit i s  apcn. A new hrriler hcru~r 10 serve hath 
the new hospilal and Park Prewutt Hmpital is a l w  undrr 
cnnctructiiln. 

The standard o f  accommodatimi at Ba\ing Road Hocpital 
has hem a particular concern o f  thc Managemen1 ('oni- 
mittce and tremendous improvements have hecn nladc in 
all the huildingc. In the huttcd wards oil-tirctl ccntral heal- 
ing ha* hcm installed. Onc o f  the wards close to thc railway 
lincs has hem convcrtcd into lkilchmo to rrrvr lhe wholc 
of the hospital and dining rmrmc fur  the .;tall'. The patients 
i rom that ward were transferred to the main hlnck which 
was considcrahly iniprovrd and modcrni\rd at a cm1 o f  
aplxoximatcly f40,OlXl. 

W i~~c l~es te r  

The most important dcci*ian in the period under rcviuw 
was taken by the Regional Board and thc M.0.H. when i t  
was tinally agreed that the new C'ounly Hospital would he 
huilt on i'ts present site and would rtart in IY6X with ihc 
90-hut1 Matcrnity l l n i t  as the first phase. I t  i s  cctimalcd that, 
hy 1981, the County Hospital will he scrving a population 
o f  nearly 200.000 in rhe arca extending iron1 Andover in 
the north to L~s t l c i gh  in the south. The detalcd planning 
o f  rho Maternity l l n i t  has heen in progress for some timc 
and i t  i s  lnapcd that i t  will he ready for u*c in 1970. 

Thc cxicling Maternity Department i s  very inadcyuato 
dcvpitc ;I splendid 20-hed pm-nata l  ward which was huilt 
and opcncd in 1965. The new unit, whcn i t  i\ availahlc, will 
he u c d  initially for  hoth obstetrics and gynaecology and 
the cxiqting accommodation will hu availahlc to providc a 
much nccded outlet for  thc other rxlwnding \pucialticr. It 
i, prohahle that the 20-bed post-natal unit will hccamc a 
General Practil ionrr obstetric unit. 

Hecau\r o'f the cimlinually inercaring work at the C'ounty 
Harpital i t  has hccn necessary to implement a large lprw 
grammc o f  upgrading and niodernication in the wards and 
drparlnicnts. 
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On the Market 
NKW DEFROSTING THERMOSTAT BY DANlWSS 

I)anfo*s (I.ondon) Ltd., 6, Wad\worth Road, l'erivale, 
Middlc\itx, announcc the introiluction of their 090134 
evaporator and dcfrmting thormoctat. 

The new model. which i s  a ~ i ng le  pale thrrnimtat with 
spucial alloy silver contact points. is d r~ igncd  for sun i i~  
aulomatic defrosting and sincc i t  makes circuit o n  a r i ~ e  i n  
lemwraturc, i s  ideal for controlling compressor\ whcrc 
c!cfrmting nf  the evaporator is rcquircd. 

In irrder trr ctart the dr'lrosting cycle a puqh rod mounted 
on the top of the thermohtat casing must hc dcprccsed& 
t l i i ~  cauws the contact points to remain open until the hulh 
tumperaturc reachc, hetwcen 41" and 45°F ( 5 ' 7 ° C ' ) .  At  
this point the ~pusli rorl rcturns to it.; nirrmal position and 
the t l iermo~tat 'makm' and 'breaks' c i rcr~ i t  again in tlic 
nurntal way. 
'l he Oan fo r~  typr 0OOH4 thrrn~ostat i s  availahlu with a 

cuthut  rangc 01' h:tr.~ccn 9 '  and 27 F ( 5  to - I S  C' )  
within an overall tt:mperiture rangc of ap lv i~x ima l r l y  ? I  
to . 23' F (-35" to S C'), with dikfcrcntial~ 01 hclwccn 
i~pprirximately 7.2''k (4'C') ;and 21.6 1: (12"(') dcpcnding 
o n  the tcntpcraturu rangc. 

Normal capillary tuhr lengths arc 3 1  in. and 48 in. ;I+ 

though any lcngth within l imit* c m  he \upplicd. 

SIMPLE I.OW-COST MERCURY 1:LOA'I' 
SWITCH M A I N T A I N S  I A Q U I D  1.KVEI.S 

A nvw low-cost mercury operated swilch dccigncd for 
maintainin,! a prc-set lcvrl 01 liquid hais hecn dovclopud hy 
Warwick P~imp rY Engincrrinl: Co. Ltd., of  Fcrry Lanc. 
Hythc End. Staincr. Middlesex. 

I he switch i* fitted to the arm o f  a conventional hall 
valvc with the valve rrm,wcd, and wil l  control pumps. 
valvcs, indicatars o r  warning device\, etc. I t  can hc placcd 
in euch a positiirn to operate in rho revcrw manncr tn 
nii~intain a low lcvcl in the container i f  necuwary. 

C'allrd the Lrvclma\tcr. lhc ?witch can hc uscd as a 
dirccl on~l inc slartcr far 250 vol l  h.p. A:('. motors or for  
up t o  10 amps non~inductivc loads. 170r larger current.. 
three phase or D.('., a contactor unit mu51 he filtcd. 

N u  cervicing or maintenance i s  rcquircd. The mcrcllry 
luhe i s  totally enihrddcd in shock~;~'hsorhing silicone rubhcr 
i n d c  a polypropylcne case. T l ic  Levclma\tcr nieawrc\ 
3 ~ 3 ;  l 6 in. X I: in. X f in. and i\ wpplic(l with 5 ft. of P.V.C. 
cilatud cahlc and a cl;trnping h r xkc t .  I t  cmts L2 12, 6rl. 

clianielcr havc propeller fan,. the 36 in, and 48 in ,  units 
havc ring axial fan\. 

Thc capacities without ~hut lu rs  malcll tltu pcrformancc 
o f  other WIIO~Y lpropuller k m  powered roof unilr and ap- 
proximately the same oulpul* arc maintained when chuttrn 
are titled. 

Purlin and curh mounting unite are availahlc, l 'hc hases 
are square and incorporate a weathering ~ k i r l .  Low contour 
is a feature o f  the dcsign. The weather cap i c  circular and 
*hallow. On size5 12 in, to 10 in. the cap i* hinged, prm 
viding ca?y accrsc f o r  maintunancc and cleaning; the two 
larger sizes havc an access door in the fan housing. 
Krrhustly conslruclcd of wclded *turl. the units are hot dip 
g a l v a n i d  a <  standard. 

IlcaL conwrvation shutters can he littcd a an optional 
cxtra, a\ also can fire ~r lcasc shutters with a fusible link. 

Lubrication of thc fan rnot<,r* i c  requirril only once in 
live years. ' l he  motors arc moi\turc rc%iitant. and ruitahle 
for atrnosphcrcs of  up to  9S 5pcr cent relative humidity. 

r,or applications whrrc exlra low wund luvul is esscntial. 
Woods new wund  balllc\ can he tittcd 10 s i m  up to 24 in. 

N E W  JETFRKKXICR PIPE I;REE%IN(: K IT  
A k i t  is availa'hle from T l ~ c  DistiUes Campmy I.td.. 

C'cdar House. 39 London Road. Reigalc, Surrey, far atop- 
ping the How o f  l i qu i r l  in p i l m  by localised frccding. 
Known as rhr Jrtfreezrr, this equipment i* rimplc and 
vcrsatilo, certain in ilpcration and clicap to run. 

The kit includc5 a syphon cylinder containing 20 lhs. of 
CO2, a lcngth o f  ltigh pres\urc l ime and a hpccially dc~igncd 
low temperature jacket to fit round a pipc at the paint 
where the plug o f  f rwen liquid is to hc formed. 

A t  the turn o f  a valve, l iquid caihon dioxide i s  discliargcd 
through a calibrated jet into the ?pace between tltc pipe 
and the jacket. 'l'lic sudden drop in pri-csure of the ('02 
from cylinder pressure to atmospheric prccsurc cause? dry 
ice ( IOL)"F., 7 8  C.) to form round the [pipc and thk 
frcc,,cs stationary water in + in. bore piping in thrcc 
minutcs, or in. horc piping i n  four minutcs. I t  is rlfcctivu 
far horcs up to I f  in. 

I t  i s  possihlc to work on a pipe within I ft. ol thc icc plug 
and the jacket may hc applied to pipcs in all but lltc mo\t 
inaccessible positions whether ho r i zon t i  o r  vertical, or 
5traigh't o r  bent. Ilf i t  i s  ncccssary to rev'lorc t h~ .  service very 
q u i ~ k l y  th r  icc plug may be melted by warming thc pipc 
with h hlow lamp. 

W001)S NKW SERlliS 'C' ROOF Vb:NTIIATORS 
A new lowcr cost range of roof ventil;~tcrrs has hren in- 

troduced by Woods Fans Ltd., Colchester, E5cex. Thcsc 
Series C' ventilator? arc available in sevm ~izcs,  12 in. 10 

48 in. Pan diamctcr. The extract capacitirs rangc from 600 
c.f.m. to 2R.OlKl c.f.m. and are guaranteed. Sizcs up to 30 in. 

I R X  

JAIISCO I'UMP FOR VARIAUIX  H . O W  
Thc l;tlhsco variahle How pump is capahlc o f  an inlinitcly 

variahlc rate of How from O to 3.5 g.p.m. The ~punip i\ niaclc 
of h m n ~ c  and has a nilri lc impcller and i.; of thc ~posilivc 
displaccmrnl type. I t  has n1;lny application? hcc;lusc it i\ 
capahlr o f  pumping thin or viscmi\ lluids and can liandlc 
part icla in su\pensiun. 

T H E  H O S I ' I I ' A L  L Y C I N C C K  



I h c  control unit consist\ of a tran\fornirr and a \ i l ium 
rectilicr nctwork with a variahlr rr\istance w'hich can givc 
:in <lutpul o f  0 111 24 volts DiC. Thc unit i.; fed f r m i  250v 
5 0  cycle A/(' snpply. The maxinlum pawcr conw>ipt ion is 
100 watts. l 'hu punip is capahlc o f  s suction l i f t  o l  10~15 
feet when primed, and can work at a prcscurc a l  13 p.*.i. 

The Jahccu Variahlc Flow l l n i t  i s  markctetl and di\ tr i -  
hutcd hy dohson and Reckwith I.M., of  62 Swthwark 
Bridge Road. London, S.E.I. 

BIGWOOI) 1)EVEI.OP UN1)ERFIIKD STOKERS 
Solid fur l  ir still claimed to hc the chcapot form 01 

huating and an improved rango o f  ~~nder feed stoker‘ d e  
vclopcd hy Bigwood Unicalor Ltd. o f  Wolvrrhanipton. 
S t a K  i c  now available with pricer from as low a.; i250. 
I h c  new stoker,, known as thc l ln id r i v r  Mark Ill, were 
dcvrlapcd by Bigwood l lnicalor after ;m approach hy the 
National ('aal Board enquiring what could he done to pru- 
ducc fully automatic underfeed stosker.; complctr wi lh con- 
I r~r l \  at a pricc wliich would allow the ('oal Board to d l c r  
the mac8hinr in competition with inst;~llations using other 
furls, 1.0 accomplish this. thu Company uses a friction 
drive niotnr in the stoker instead of one involving gear\. 

Availahlc in livc size\ in hoth l iop lx r  and hunkcr typus. 
Ihc machine* feed a wide range of hiluminous coals at a 
rate of hr twrrn 38 lh\ an hour and 165 lhs an hour. 

Needing only onc perwn to carry out the routine main- 
tanancc work o f  raking o i l  ashes rtc.. thc l ln idr ivrs ensure 
that, although fucled hy coal, burning cwnplies wilh the 
('[can Air Act. I hcy can he supplird in lengths to suit a 
cu\tanicr'r req~~ircni rnts r hoiler house conditions and 
thu hunkcr feed worm cnmcr in lengths up to six fuct. 

HONEYWEIL MARKEI' 
DIGITEST MUI,TlM&I'F.R 

Honeywell Controls I.td., Hrcnlford. Middlcwx. announcc 
that the Digitcst 333 i s  f1W Th i *  self-cmlaincd digital 
niultimcter, cithcr niainr or battery powered, will measure 
ac. and d c ,  vdrr,  a c .  and d.c, amp*, and ohms in 21 
range\. The window on [he left o f  the in*trurncnt's facia 
ha? tlirue gas~lil led digital indicating tuhr* and thrcr netln 
indicators showing the : and polarilics and overload 
rcipcctivrly. A red indicator \how.; when the ins l rnnrnt  
ha.; valtagrr applied which arc dangerour for the range in 
question. or whcn a volk~gc has hrcn applicd to tliu ins t ru~  
mcnt whcn i t  i s  in the uhmnicter position. 

I 'hc Digitwt'r four main icctiuns comprise: an input 
anipl~fying. rrctifying or attenuating stage; an arialoguc~ 
digital converter; a counting and di\play cirsnit; a powcr 
\upply unit. 

Tlic powcr \ul>ply unit employs a high riticicncy d.c 4 . c .  
static converter, which allows the Digitcst t o  he run from 
a hattrry o f  10 \tandard torch dry cells or accuniulak~rs. 

In the rnains-hattery version, the instrunicnt i s  run from 
the accumulatirrr Mnhich arc tlcrat~chargi.d hy the incarpor- 
ated rectitirr. 

71ir in\trunicnt is fully prolrctcd against overloads or 
incorrect LIW hy a Yyrtem o f  hiarrd di<rdrs and fures. 

AUTOMATIC AIR I)RYINC; UN IT  
The Birniinghanl firni of l lc l l is  and Morcorn I.ld., now 

mcrgctl with W.  H. Allen (C. Co. Ltd.. to form a new c u n i ~  
pany, Amalgamated Power Fnginccring L.td., Bedford, d l r r  
to coniprcs~ed air uscrs an indu\trial air:ga\ dryer whicmh 
incorporates srvcr;~l nutahlc features. 

Known a \  the "llryairc." the unit employs the rcf r igcra~ 
l ion method of drying, ellocting a caving o f  wn ic  8 5 "  in 
o lxmt ing cast in coniparisun with dryers wliich evaporale 
ahwrhcd moisture hy the use o f  electrical heater,. 

I n  olxratii ln. air entering the unit at 80'1: 100 ~>..;.i.g.. 
wturatrd wi lh watcr vapour, i v  cocrlcd to 50'1: in t l ~ c  
precoolrr. I t  h e n  passes to the final cooler where i t  i\ 
cooled hy a re'frigeratcd liquid t o  16°F. the watsr vapour 
hcing c m d r n w d  and the maislure laden air passed t l i r o ~ ~ g l i  
the rqxirator. The c~mdmsatc i s  disc'hargcd to wastc and 
the air parsed hack through thc pru-cooler wlicru it i~ r u ~  
hra l rd  to 74 'F. 

WatcriC;lycol i* held at 32' F hy on/oi? thcrniostalic c m ~  
tm l  of thc refrigeration comprrwrr .  By controlling the 
tcmpcraturr at 32 F thc puisihility u( icing up  un the air 
qidr of the final air cooler undcr low air l law condilicrns i s  
aviridrd. 

(' i loling water to the refrigeration unit is a~1t~im;ltically 
controlled to give correct cmdcn\ing temperature. 

ECONOMICAL D.I.Y. DUST KXTRAC1'ION K IT  
Matthews a11d Y u t e ~  ISd., incorpi~rating Turner and 

Brown Ltd., have recently introduced an economical ancl 
casily ad'aptahle duct extract unit suitahlr for  in\tallationc 
wilh I 10 4 suction connection\. 

Thc hasic unit. 4.D.E.. comprivcs the latest No. 4 i~addlc 
hladc fan from the proven "C'yclonr" range. coniplctu 
with two h p ,  drip-proof rnnlurs and separate \tarter. 

Opt imal  ancillary equipment includcc d id ia rgc  con- 
nector~. inlet connectors, rxtracmt hood\ and galvanised 
sheet stccl o r  flexihlc plastic ducts in standard lengths o f  
ten feet. Damper cuntrul wetion* are a l w  availahlr. 

Further information may hc obtained from: Dcpartrnent 
P.D., Mattlirws and Yntcs ISd.. TLI~~~cI-( 'yclonc Work\. 
(;ihrall;ir Street. Rcrlton. Lancr. 

1Hli MACROTOME 
I l r i t t lc material* 5uch as honcs, tccth. ccramici and 

gl';~sscs arc conventionally cut h y  frcding the work against 
a diamond raw rotating at several thousand r.p.n~. I 'hc 
M;~cmlomc is a saw which viola~tec thi* convention. 

'17hi\ precision cutting dcvicc was firct dcvclnped at the 
IRoyal I ladar Eslahlishnicnt, Malvern, to cut sliccs a l   in^ 
dium antinionidc. It uses a slowly rotating hladc (50~5tHl 
r.p.m.) and i s  designed W that ?lie fucd rate depend.; on 
tile cutting retc. Hy employing slow cutting and avcriding 
;I pmi'tivu feed the Macrotumc docs less damage than high 
,l>cud slicrr*, cuts thinner slicec and leaves a better mrlace 
linirh. 

I t  i\ now hoing rnarkrtrd hy Metals Research I.td., of  
Melhuurn. Knyrlon. Hrr t \ .  



Motes for Members 

OHITUARIES 
C. A. Sc11116 

Wc rrgret to announce thu death in July o f  Mr.  ('yril 
Alfred Scutts. 

A f t r r  serving an apprenticeship with J. & L'. Hal l  Ltd., at 
1)artford. Mr.  Scutts spent fourteen years wi lh various 
engineering firm*, including sin years at wa with the P X: 0 
Company. In 1937 he was appointed an Awistant Engineer 
at St. Bartholomcw's Hospital and was promated to E n ~  
gincer~in-Charge in 1940. He retired f rom the Service in 
1962. 

Mr.  k u t t s  was clccted an Acsociatc Member of the In- 
\titutc i n  1944 and was suhscqucntly a regular \upporter of 
the London Branch. 

W. P. I.aven 
We regret to announce the death in May of Mr.  Kichard 

P. Lavers. 
A n  apprenticeship was completed with S. Hodge and 

Sons 1.td.. after which Mr.  L.averc served as a Marine 
Engineer fur nine years, and ohtainrd his B.o.1'. Certilicate. 
He joined thr engineering staff at St. Thomas's Hospital in 
1932 and was appointed an Assistant Engineer at Ncthrrnr  
Mental Hmpital in 1934. In 1934 he was appointed ( 'h i r f  
Cngincer at Bruokwoud Huspital, Woking and held thi? 
post until his retirement from the Service in 196h. 

Mr. Lavcrs was e l~x ted  a Mrmhcr  in 1944 and gave con- 
stant support to th r  acfivitics o f  the Lnndon Hranch. 

ELECI'IONS TO MEMBERSHIP  
Applications for membership have resulted in the follow- 

ing elections: 
Members 

L. S. RKOWN, Surbiton; South West Metropolitan K.H.B. 
H. PKANKL-IN, Hemel Hemp\tead; Steensen, Varming. Mu l -  

cahy & Partner*. 
A .  V. JoNrs, Salisbury, Khadcsia; Governnienl of 

Rhodcsia. 
U.  J. KIN(;. ('henstow: Ncwnort and E a ~ t  Munmouthshire 

~~ . 
H.M.('. 

N. M .  MnmoNn l .~~ ,  Lochgilphead; Lochgilphead Hospilals 
H.O.M. 

D. M U K R A ~ .  Salisbury. Khodcsia; Govrrnmcnt o f  Khodcsia. 
I.. M. PKLOK, Stockton~on~Ters; South l'cesside H.M.C. 
A .  L. S Y K ~ S ,  Leeds; United Leeds Hospitals. 
J. W. 'I'AYI.OK, Warrington: Warrington X: District H.M.C. 
A. T. A. THOM. Palkirk: Stirlina & Clackmannan Hospital\ 

H.O.M. 
. . 

F. K .  WA~IL.. Cardill; Welsh Hospital Iklard 

Associate Members 
G. C l  o u o ~ .  Stainton: South 'l'ers\ide H.M.C. 
V. K .  ~ O ~ ~ l L t t : ~ t ,  Stoke-on-Trent; North Stali'ordshirr 

H.M.C.. 

D. J. Cou~:lns, Kiddrrminstcr: Mid-Worcester H.M.C. 
C'. B. 1)nNNF.. Stoke-on-Trent; North StaRordshire H.M.C. 
C . E. FA~UANT, Chatham; South West Metropolitan 

R.H.B. 
K. F. A. GEKKY, Plymouth; I'lymuuth & District H.M.C. 
S. LINC;\KJO~, B w c y  Tracey; Exeter X: Mid  Devon H.M.C. 
J. W. NOKIII, Shefield; Sheffield K.H.R. 
K .  J. PARRY. Plymouth; Plyn~outh & District H.M.C. 
K .  I'~L.I.oIK, Kilmarnock; Northern Ayrshire B.O.M. 
D. J. K o u w s m m .  Kirkhurtan; Stortha Hall Group 

H.M.C 
G .  S. SANIWSON, Morpctli; Northgate & District H.M.C. 
D. J. S u r ~ t a l  ANIX Plyninulh; Plymouth & District H.M.C. 
L. K .  1'11.1 LY, Fulkestone; South E a ~ t  Kent H.M.C. 

Grud~~ates  
A. AKINSIKIJ. London: Thc Koyal National Orthopaedic 

Hospital. 
A. J. B a o w ~ ,  London; Tharnrs Group H.M.C. 
J. K .  HnYrs, Cambridge; East Anglian K.H.B. 
D. T. JA(,KSON. Sandbach; North StaKordshire H.M.C. 
E. P. M I I . ~ ~ ,  Stokr-on-Trent; North St:illordshirc H.M.C. 
.I. K .  MILI.INCXON. Hursleni; North StatTordshire H.M.C. 
K .  Povt~v,  L.ondon: Westminster Hocpital. 
K .  A .  KI(.HARI)S. Swans.%; Glantawc H.M.C. 
D. S\\.IPI.~N, Pontefract; West Kiding ('riunty Council. 
D. L. TAYI.OR, Warley; United Hirmingham Hospitals. 
P. I'OMKINSON. Stokc-on-Trent; North StaRordshire H.M.C. 
D. A.  WHIT~.HLIKS.I.. Stoke-on-l'rcnt: North StaRordshire 

H.MS'. 

Attiliate Member 
PEAK ~<I.E~I~KONI(.S L.1.n.. Newcastle upon 'Tyne; Manu- 

lacturing Mechanical Electrical and Electronic Engineen. 

H. A. A D A M S  

Aftur thirty years in part. Mr.  H.  A .  Adams retired from 
the Hospital Service at the end o f  July as Croup Engineer 
o f  the Glenside and Barrow H.M!('. 

Mr.  Adams served a six~year apprenticeship with Phill'ip 
and Son o f  Dartmouth, followed by nine years at sea with 
the Hrilis'h India Steam Navigation ('o. and then two years 
at the Bristol Aeroplane Co. H r  was appointed Chie'f En- 
gineer a l  Glenside H o y i t a l  i n  1938. 

A Founder Member a'f the Institute. Mr.  Adams wa'i 
clcctcd to Council in 1943 and scrvctl as ('hairman from 
1959 unti l  thc end 01 I966 when the Institute became In- 
corporated, having made significant progrms under his 
guidance. He was a rnmihcr o f  Council at the ti'me of his 
retircmcnt and will continue wi lh this responsibility. He was 
also Chairman o f  the South Western Branch and its first 
Hon. Secretary for  a term n f  twelve years. 

Mr.  Adams i s  a Mcmhrr  of the Institution of Plant En. 
ginrers and one timc ('hairman of i ts  South Western 
Hranoh, and a Mmihc r  o f  the Institute of Marine En- 
gineers. He was awarded the M.B.E. in 1961. 

I:ew, i f  any, can have devoted more cllort to the interests 
of the lnstitutc; evidence t o  the l y l r r  Committee, Confer- 
ence activitie* at thc bi-annual Hospival Exhihition, h e  suc- 
cc\, u,f the Kccle University courses and the achievement of 
Incorporation being the more prominent gains while he 
held the reins. 

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



1969 CONFERENCI': 
I hr. In\l i:ule wi l l  hold thc 1969 Annuil l ('ml'ercncu o n  

the l irsl thruc day.. (2nd to 4th Juncl o f  the 1ntrrnation:~l 
p i t  I < q ~ ~ i p m r n t .  Meclica Fnginccring and Scrviccs 
l ixhihi t ion. which wi l l  he hcld in  thc (ir;md Hal l .  Olympia. 
I.ontlon. 

1970 CONb'KRENCE 
( ' im i idc ra t im  is hcing givcn. alrcady, t c r  tlic \ t ;~ging (,l' 

it ('onl'urcncc during 1970. ('crtain p<rssihlc vcni,c\ arc in  
mind ancl i t  may well hc that a placc within thc area o f  
thc Midlands Branch wi l l  hc choscn. 1:urthcr inl'orm;ilion 
wi l l  hu prirmulgatcd when progrew h;ir hccn ni;iile. 

NATIONAI. QUAI.IFICATION ANI) TI'l'I,E 
Thc Standing ('onfcrcncr fo r  a Nat im;r l  Qualilicxtion 

and 1 i t l c  met at the ('ouncil of h g i n c c r i n g  ln \ t i t u l~ons  im 
Wcdnexlay, 71st July. 1968 and clcclcd a Suh~i 'wnrn i t tcc  
to draft  the constitution o f  a National Rody which wi l l  
;~w,irtl the National Ti t le.  

AMERICAN NUCLIIAR INSI'HUMIIN'O' 
EXHIBITION 

Thc I l n i r cd  St;rtcs Tradc C'cntrc it holding ;in uxhihitiun 
01' American Nuclcar In\trunient Sy\lcrns and ( '<lnponcnts 
;II 57 St. Janicc'\ Strcct, Lsmdon. S.W.1, f r o m  IXth 10 26th 
Scptemher. 

Any mcmhur\ who would he intrrc\ tcd to go may ohIxin 
tickcts by applying tcr thc Trade ('cn'lrc at t l i r  ahovc 
addre\\. 

NORTH EASI'KRN &RANCH 
A meeting of the Nor th  Fastcrn Hranch m S a t ~ ~ r d a y .  25th 

May. 1968 took the form of  a visit t o  ttlc Atomic Powcr 
St;rtion at ('alder Hall. C'unrherland. and a visit to the Wcsr 
(umhcr land Hmpital ,  Whitchaven. T h u  [party numhcred 36. 
including IY guest\. and a coaoli \&,a\ hired fo r  the lr i l r  
l'ronr Sunderland and Ncwca\tlc. 

On arrival at Wc5t C'urnhcrland. an cxccllcnt lunch war 
cnjcryed through the good olliccs of i l lc Wc\t  ('urnherland 
Hospital Managcnwnt Cmnniiltec. Thc party thcn tourcd 
tlic ('alder Hal l  Power Station plan1 coniplcx. the lou r  
h u n g  preccdcd hy an introductory talk in thc Operation\ 
School. H r r c  they learnt th;rt l h i \  Station was irpcnrd in  
1YS6 and wac the world', first nuclear powcr station to 
gunerate clcctricity on  an industrial scale. 7 h c  rcacturc arc 
lhou\ed in  cancrctc buildings 90 f t .  high and 60 f t .  in d i ; i~  
mctcr. with wall, 7 ~ X  I t .  thick. 1 he l u r l  charge o f  l l ran ium 
wcighr over 100 tons and lhar a lil'r <>l' a h a ~ ~ t  thrcr yrary. 
A \  ;I r r r u l i  of [hi. considcrahle rescarcli con&~ctcd 2nd 
cxprricncr gained at ('alder Hal l  thc Atomic h c r g y  
Authori ty h a w  pmducrd morc advancctl dmigns and. l a  
date, a total of tcn statimy producing 4.000 megawatts d 
ulectricity have hcen cammi\rioned. Britain sti l l  has thu 
largest nuclear grnurating capacity i n  thc world. 

I 'he vi\ it lastcd over W haurc and was cxtrrmuly 
intcrc,ting to all p r rwn t .  A l te r  this the party rcturncd to  
the Wcsr ('unihcrland Ha\p i la l  where i t  spent thu avail:ihlc 
time rcrnaining inspecting the p r i n c i p i  unginccring fc;lluru5 
l '  thi,, thc l i n t  complelcly ncw h o ~ p i t i l l  huilt ~ ~ l i d r r  lhc 
Nal ional Health Scrvice. 

1.ONI)ON ISRANCH 
I / i c  I . m d o n  H~-anch held a rnccting at K ~ r y a l  S ~ ~ r r e y  

('ounly Hospital m 22nd lunu.  I'JhX. 

l h c  Hr;inch Chairman w r l c o n u i  thc nrunihcrs. the ( " l r a r ~  
man ol' the Gririq? W o r k \  Cimlnlirtcc. and rcprcsuntativcs 
of the canipanics co-operating in  the d i c m c  dcccrihcd. 

' l h e  Ilegional 1:nginccr. M r .  K. l. I:,atwull, was prccunl. 
u c ~ w n p a n i e d  hy M r .  OI to  G c c ~ c r .  ('hicl' Engineer to tlrc 
Minictry o f  Hcalth, Hungary. 

' l  lie niccting opened wi th  "Aulomatcd Bailer Huusu\". 
a lcclurr and dcnionstralion hy M r .  .l. W .  Parwns and 111, 

unginecririg CO//L.~I~LI~S. M r .  Pnrwnr  o p a a l  the proceeding\ 
by describing thc \ i t n ; ~ l i m  cxi \ t ing in  the H<,ilcr Hou\c  ;it 
this hmpital .  rho duiign intent, and thc economic\ and i m -  
[provrmcntr in cll icicncy re\ulting. 

T h c  thrcu r x i ~ t i n g  ( 'c rc l i~rn ci lc 20 hoilerc wcrc l i rcd 
will, 3.500 \ec. oil, di t l ic~.~l ty heing cnprricnccd in  ni;riw 
taining \ t c i ~ d y  steam u p p l y .  ~piirt ly through the inehil ity to 
recruit and k rcp  goo(l \taker\ and part ly f rom hand control 
lagging huhind demand. I t  was. l'hercforc, ducided to con- 
vert l i r  automatic liring. sulccting erluilvnicnl lunding itscll' 
to ;rutoniaiic control  and monitored in  \rich ;I way that thc 
Roilcr House could he left unattcndcd fo r  128 hour* lpcr 
wcrk, cnicrgency condition\ hcing attended hy othcr \ ta l l  
;~vailahlu on call without delay. 

'The \um availahlc Tor this work was rcstrictcd to t7.600. 
FII that other i ~ n p r a v m m n t r  ruch as incl i r l lat i i~n o f  an 
ccanwni\cr and s tand~hy  guneration ciruld not he undcr takm 
at the time. The  layout has hrcn dcsignud to accept thcw 
unit, a\ w o n  a< money can hc provided. Thc n i u n u k i c ~  
t r r  reprcwnt;ltivc\ di.*crihctl the itums in\t;~llud, and 
the rncnihcrc then v i ~ i t c d  thc Roilcr Hausc whcrc each 
wa, domon\tratcd. A f t c r  lunch a l ivcly and informalive 
w w i o n  of r lumtion and answer lastcd fo r  a fu l l  hour. 1:rorn 
thcsu i t  was Irarnud that the Insurance Company', tcchnic;ll 
c,lliccr~, were fu l ly  \al i \ l icd with the in~ta l la l ian;  t~hat the 
C'(>.: had hccn i n i p r w c d  i r o m  X':,', t o  I I:.; that clliciency 
had ricen, a\ muc81i i r w n  hr t tc r  camhusli im as f r m i  stahlc 
\tc;tm conditions h r o ~ ~ g h t  about by automatic conln,l. 

('la\r attention to  refractory dc5ign had done away with 
sniutting. which had  hcrm a con.;idcrehle past nuiwnce. 

1.ANCASHIRI': ISRANCH 
The Lancashire Rnrnch were invited to visit. on 4111 July. 

IY6X. the factory ol' W.  1'. Glover (G (hnipany 1.k.. u h l e  
maker.;. a t  T ra l i o rd  Park, Mancherter. 

O n  arr ival  at the kictory thc mcmbrrc were mct hy M r .  
F. R. Oldfiold, the production manager, who introduced ihc 
mrmhcr \  ol' h i \  staff to hc our  guides far the tour round thc 
f3ctory. 

The party \pl i t  L I ~  into thrcc grcrupv tcr fac i l i t t ik  mwc-  
munt round thc v a r i o ~ ~ r  dcpartnicnts and zoncs. Al'lur thc 
tour thc rnenlhcrs were joined by M r .  Oldficld with sonic 01' 
hic technical staW fo r  light rcl'rc\hmcnts, af ler which thcrc 
w,~, a very intere\ting discus\ion pcriod. during which lic 
gavc the h i \ tary  of the Company during the pas11 IOO ycar;. 

l ' hc  chairman, Mr. D. H .  Mcllows, thanked the \ t a t  <,l' 
(;lovers far  thc intcrccting way that lhcy had conducted 
tlrcrn round the laclory. and also to M r .  Oldlield l'or h i \  
ta lk .  A l l  agreed that much had hecn lcarncd on the tccll- 
niyue of cahlc making, and the visit was well w~rr t~hwhi lc .  



Alkaline Batteries Ltd. . . .  
Allied Ironfounders Ltd. . .  
Aluminium Wire b Cable Co. Ltd. . .  
Analo-Swedish Electric Weldina Co. 

s id. . . . . .  -. 
A. P. Green Refractories Ltd. . .  
Associated Metal  Works Ltd. . .  
Auto Diesels Ltd. . . . . .  

. . .  Eebcock b wi1cox Ltd. 
. . . .  Beaumant. F. E.. Ltd. 
. . . .  Blackstone 6 Co. Ltd. 

Bownes b Ca. . . . . .  
. . . .  British ca.tom Ltd. 

. .  British oxygen Co.. Ltd. 
BritishPaints.Ltd. . . . .  

. .  British Rotofherm Co.. L td. .  

. .  Brown. Donaid (Brownall), Ltd. 

. . .  Celornax (Engineers) Ltd. 
CapecraftLtd. . . . . .  

. .  Cam Electronics Ltd. 

. . . .  Cementation Co. Ltd. 

. . . .  Cohsn, George, Ltd. 

. . . .  Davidsan b Co.. Ltd. 
. . .  Designpi*" Lighting Ltd. 

E.D.L. Industries . . . . .  
Elstcro-Hydraulics Ltd. . . .  

French, Thomas. b Sons. Ltd. . .  - 
G.E.C. (Elsctronicsl Ltd. . . .  - 
G b M Power Plant Co. Ltd. . - 
G m  Council, Ths . . . . .  - 

Homa Engineering Ltd. . . .  - 
Honeywell Controls Ltd . . Cover ii 
Hume Athins b Co.. Ltd. . . .  

Jackson Boilers Ltd. . . . .  - 
Jackson Engineering (Beckenhaml Ltd. - 
John Thompeon (Shell Boilers) Ltd. . - 

KB""~", Janres, & son. L td  . . 
KBW Copper b Shset Meta l  Co. A.9 

~ ime-Free  Water and General Services 
Ltd. . . . . . . .  

Lister. R. A.. b Co., Ltd. . . .  
Loughborough Oven Works Ltd. . .  

. . . .  Msndere Paints Ltd. - 
Manlove. Al l iott  b Ca.. Ltd. Back Cover 
Marconi International Marine Co. Ltd.. 

The . . .  
. .  Mat thew Hall Ltd. Front Cover 

M e l l w  Bromley (Air Conditioning) Ltd. - 

National Chemsasrch (U.K.) Ltd.. . 
. . . .  National Coal Board 

Newalls Insulation b Chemical 
Co. Ltd. . . . . . .  

Nife Batteries . . . . .  
Norman Engineering Co. . . .  
Permutit Co. Ltd. . . . . .  

. . . .  Power Uti l i t ies Ltd. 

Radiation Catering Equipment Ltd. 
. . .  nilev (IC) Products Ltd. 

. . . . .  Rolls Royce Ltd. 
. . .  Rvaton b Hornsby Ltd. 

Sierex. Ltd. . . . . . .  
S K l n e t r u m e n t ~  Ltd. . . . .  
Spirar-Sarco Ltd. . . . .  
Stealway Ltd. . . . .  
Sulzer Bros. Ltd. . . .  

. .  Ta t .  G. S.. b CO. Ltd. 
Thsckray. Chas. F.. Ltd. . . .  

. . .  Tile Floors Ltd. 
Transcall Ltd. . . . . .  

. . . .  Tuiiis. D. b J., Ltd. 

Universal Machinery and Services Ltd.. 

. .  Venests Manufacturing Ltd. 

Wandsworth Electrioal Mfg.  Co.. Ltd. . 
York Shiplsy Ltd. . . . . .  

not 
only 
but a complete range of plant is available for HIRE 
from the largest fleet located in branches throughout 
the country. 

George Cohen Machinery Ltd.-the HIRE AUTHORITY 
offer reliable Concrete Mixers, Pumps, Compressors, 
Rollers. Mobile Crawler and Lorry Mounted Cranes, 
Welding Sets, Diesel Generators, Fork Lift Trucks 
etc. All backed by local service. 

Write or telephone for full details. 

GEORGE COHEN MACHINERY LTD. 
Hire and Service Division 
600, Wood Lane, London, W.12. 
Telephone: 01-743-2070. Grams: Ornnipianl London 
Branches at - LEEDS. BIRMINGHAM. MANCHESTER, NEWCASTLE. SHEFFIELD. 
GLASOOW, BRISTOL, SWANSEA, BELFAST SOUTHAMPTON 

i','hiirhd I b r  Tile ln,?fi,ulr "lHorpl,;,i Enpinrrrine by J"i,ll Mnrihrnt Plihlicllinnr, !.,d. 
i'iinled hy The Hillingdon I'rrss (King & Hi8tchinye Ltd.). Uxhridgc. Middlesex. 



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 

call! 
B Nlrrso (h11 B t i t  l B Hndio and  TV 
B I r ~ t r r c o m m ~ ~ ~ ~ i c a t i o r ~  B Wir th ' s  S t n f f  Locatior~ 

~- ~ 

.~-p ~ - ~~p~~ 
C A S S C O M  now installed at: 

Noifolk and Norwich New Mutel.nirv Unit. 
~ ~~~ 

p-- - ~- 

For vow new Nurse Call System -call in Cass. - 
m CASS ELECTRONICS LIMITED 

LEVELTEX 
SCREEDING C O M P O U N D  
is a means of levelling uneven surfacer, i.e.. concrete. 
granolithic, floorboards, tiles, flagstones, brick- 
paving, etc.. t o  receive floor-finisher such ar linoleum. 
carpets. woodblock, parquet, cork-tiling, etc., with 
a minimum of thickness, and can be laid from ,i; to 

L'' thickness and can be trowelled to a "feather- 
edge." Setting t ime is approximately 5-7 hours and 
hardening rime 12-14 hourr according to atmospheric 
conditions. 

Ured by many Hospitals throughout the country. 

W r m  for portlrulorr to 

TILE FLOORS 
(INDUSTRIAL) LTD. 

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

Telephone: Bcm~ondsv 3237 

M E N T  
STEEL 

A range of beautifully fabricated, hygienic equipment for 

hospitals, made to requirements, including 

SLIPPER BATHS . SINKS OF ALL TYPES . URINALS 
TABLE TOPS & SHELVING . POST-MORTEM TABLES etc. 

;I" a n d   MANCH CHEST ER Q$$ot int~b  fiietal Work$ NEWCASTLE 
EDINBURGH GLASGOW LTD.. 
BELFAST and 

. .  ~ DUBLIN ST. ANDREWS SQUARE. GLASGOW. C.1. 
with .Sluice3. Bed F'& k d  Phone: BELL 1004 'Grams: "STAINLESS, GLASGOW" 

Bottle let .  LONDON: 21 STRLIllON GROUND. VICTORIA ST.. S.W.1 Phone: SOLIIVAN 2081 



SITUATIONS VACANT 

I<ARI' ANTRIM 110S1'1TAl. MANAGI<MI:Nl' COhlMl ' lT l i t i  

CROLII' FNGINKFR 

S i ~ l i v :  €1,454-€1,693 per mtnum. 

Salsr) f n w  l r t  Scpten~lwr, 1968: €1,550-€1,805 per imsllm. 

'lhr Ollirer will bwr re,pottriLility for thc rngiscering srrvirch :,l 
tho w ~ ) l c ,  Swik), C:,rrickfcrgt,~ and Dimm Hcq~iktl\. 

T l l l i  HOSPII'AI, IWR SICK C I I I I . I ~R I iN  
G R I X I  ORMONI) Bl'ItEICl', 1.ONDON. W.C.1 

Appl i rst ion~ arc invited due to lhc itnpcnding rctirenrrnt 
of lhc lprcacnt holder, for the p w l  ot 

GROUP ENGINEER 

Sdar, on *rale €2,115-f2,265-C2,3iU)-£2.4I5-f2,495 in- 
rlwJing all sllowiutres and 1.ondon W~.igMin~. Applicants 
hheuld hr rsrporrlc mcmher* c ~ l  l'he Institation of 1;lcc- 
tririd Enginecrh or 01 the ln~t i tu l ion  of M~.~.hinnicid Ern- 
pineem. A Hid #nag he madr avidi~hlc $81 re;wnshlc rr.nl;~l. 
if rqaired. 

Application fiwrns, to hr returned hy 23rd Septcmhrr, 
1968, ohtaini~blr from (he Hsasc Governor. 

<:lIII.I.o'l'INLiS. Rcwh~l iossry 'LGARRO" s ~ r h i n c *  pnwidr U to 
IOC (12G Stable**) Cal~acity, rlraieht and notrhiag, Le UN-  
I.IMI'I'I~;l), UNI>ISTORI'I<D length fs r  660. Vall detail*, G A I X  
RI<OS. (1~;NCINlXRS) l.Tl1. Ss~alllicld, Hurlc). S ~ ~ r r q .  Tel.: 
Stni~lllirld 2157. 



Hospital Incinerators mean y, g 

FASTER, MORE EFFICIENT 
WASTE DISPOSAL 
Already the most advanced type o f  incinerator specially 

des~gned far hospitals, the gas or oil fired Scorer M.4. now has 

Still more importantadvantages. New, improved arrangementof 

guillotine-type charging door and grate-cleaning door gives 

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

Incorporating separate troughed crematory hearth, packaged 

burners of nozzle-mixing pattern, flame failure control. 

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

in  the speedy, complete, hygienic disposal of infected and 

pathological waste without smoke, odours or combustible 

residue. Either t own  gas, bottled gas or oil can be used as 

auxiliary fucl. The M.4. is specially designed for the simplesl, 

speediest, most inexpensive fitting of replacement parts when 

necessary. 

Write today for ful l  details or ask far a representative t o  call. 

HODCKINSON BENNIS LIMITED 
Little Hulton. Worsley, Manchester. Tel. Walkden 441 1 



evervone -? 

and now they can all have it! 
It's called the Manloves Series 24 Super-Gap and it costs about 30% less than any similar 
machine. Quality and performance remain as hlqh as ever Ho,h/ 7 Well f ~ n d  out by writing 
for details. 

Manlove Alliott & Co. Limited. 
P . 0  Box 81. Bloomsgrove Works. Nottingham. Tel: Nottingham 751 27 (3 lines). 

Telegrams:. Manloves Nottingham. 
London O f f i c e  

Warwick Road, Hampton. Wick, Kingston-upon-Thames. Surrey, Tei 0 1 ~ 9 7 7  3307 E 


