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Ventilation, communications,
suspended ceilings, lifts and the
Garchey system of domestic refuse
disposal. Matthew Hall have expert

knowledge of these services at their
fingertips and undertake as a single
contract any or all electrical and
mechanical services for any type

" of building project.

Matthew Hall

Mechanical Services Ltd.

P.0.Box 1 BT, Matthew Hall House,
101-108 Tottenham Court Road,
London, W.1. Tel: 01-636 3676.
Also Belfast - Glasgow - Manchester
Sydney, NSW - Melbourne, Victoria




when tension is in the air

HONEYWELL

automatically
control environ

As sure as the surgeon’s hand, Honeywell have made their mark in the application of

automation control techniques to hospital services, In operating theatres they are meeting the

most critical demands of, for example, lengthy transplant surgery by providing meticulous control
of heating, ventilating, air conditioning and air cleansing. Exereising control, easily,

continuously, automatically from a single graphic pancl ocutside the theatre.

In recent years Honeywell have expanded their design, installation and maintenance resources to
meet the need for automatic environmental control in hespitals throughout the world. And the offer
is being eagerly accepted not only for theatres, Recovery rooms, premature baby units, special care
arcas, 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 Homeywell
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To: Honeywell Controls Limited, COMMERCIAL DIVISION NAME I J— S
Great West Roud, Brentford, Middlesex. 01-568 9191, POSTTION

Convince me that automation control techniques are an ALDIESS

essential part of an efficient hospital,




WARDEN
INCINERATOR

for the immediate disposal
of ward waste

* Eliminate risk of cross infection
* Cut labour costs to a minimum

Dressings,  disposable  equipment.
Placentas, paper, (lowers. All combust-
ible ward waste can be put in the
Wandsworth WARDEN  Incinerator.
In bulk. Tor instance, in one day the
Warden deals with all the dressings from
a 35 bed surgical ward. Or, imagine the
dressings and all combustible waste from
a 15 bed maternity ward: The Warden's
capacity is that big. The unigque
Wandsworth extractor fan keeps the
fumes at bay. Risk of cross-infection is
eliminated, labour is cut fo a mmimum.
Send for full demils of the Warden
and the other incinerators in the
Wandsworth  range. A technical
advisory service is available too.

WandswortR

the only meinerator
with o buili-in fan

THE WANDSWORTH ELECTRICAL
MANUFACTURING CO. LTD.
Dept.HES, Alberi Drive, Shearwater,
Woking, Surrey. Woking 3506




No emergency in Ward 10

Nor i any other part of the hospital should the
main electricity supply give out. The stand - by
generators see 1o that. But dependability 1s
avarything. It must he total. That 15 why the
driving power 15 so often Rolls-Royce dicsels
the closest you can get to infallibility.

When you have chosen Rolls-Royee pow-
ered diesel sets you have more than peace of
mind. Lower operating costs for example, lower
maintenance and vibration-free running prove
vear after year that the first choice 1s the
right chotce.

IRS ROLLS-ROYCE
I DIESELS

Rolls- Royee Ltd., Strewshury, Fngland
Tet H2766 Tolex: 35171 Grams: Roycar Shrawsbury

DIESEL AND PETROL ENGINES - AERC ENGINES - MOTOR CARS
INDUSTRIAL GAS TURBINES-ROCKET MOTORS-NUCLEAR PROPULSION
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Metal protected by ‘Apexior’
can neither rust nor corrode

‘Apexior No. 1’ for hot wet metal surfaces between 200°-1000°F ‘Apexior
No. 1' prevents corrosion absolutely: cuts scale formation in
bollers, aids heat tranamiesion and thereby keeps fuel consump-

tion to a minimum.

For temperatures betwean 0°.125°F,
*Apexior No.3' For the complete

‘protection of metal in contact

with salt or fresh water at the
temperatures quoted. With dry
hot air or gasee at any temper-
ature helow 480°F. ' Apexior No.
3’ aldo reslats acld fumes and
low per-centage acid ang alkali
solutions.

For long ferm pretecticn of hot and
cold-water tanks, ‘Tankeros TK.58'
Specially formulated to bridge
the gap botween the upper tem-

For full defails of these and clher BPL Coafings write to

BRITISH PAINTS LIMITED |

APEXIOR DIVISION

PORTLAND ROAD, NEWCASTLE UFON TYNE, 2

perature limit of ‘Apexior Na,
3* and the lower Lemperatura
limit of ‘Apexior No. 1'i.e. 126°
200°F, Ideal for coating interiar
surfaces of water storage or
procesaing tanks operating at
tamperatures within this range.
Not intended forboilerinteriors.

‘Asphaltens' A non-toxic pro-
tective coating for the interier
of metal drinking water tanks;
nectaint, taste or ameli; ensures
wator that is cryetal clear and
fit to drink.

NORTHUMBERLAND HOUSE, 303-306 HIGH HOLBORN, LONDON W,C.1
MERSEY PAINT WORKS, WAPPING, LIVERPOOL

Aberdeen, Belfast, Dirmingham, Brisiod, Curdiff, Edinburgh. Glasgow, Munchester,
Middieshrough, Novwich, Nottingham, Skeflield, Southampton and all principal towns,
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—all day, every day,
automatically

THAT’S THE YORK AIR
CONDITIONING TREATMENT

A supply of fresh air, filtered, conditioned - warmed or
cooled as required can be supplied silently and con-
stantly by one of the York Packaged Air Conditioners —
known round the world for dependability and service.

1. YORK ""Champion"’
Split System Air
Conditioners

For medium size applications

- larger wards, reception areas,
theatres etc. and where
autematic temperature control
is important. York filter system,
silent operation and easy,
flexible installation are other
CHAMPION features. Water or
Air Cooled Condensers.

2. YORK “'Embassy”

Air Conditioners
Far larger air conditioning needs in
single areas or muhi-space applications.
Thorough filtering of the air and gentle
circulation, togethet with quiet
operation, are EMBASSY features.
Water or Air Cooled Condensers.

3. YORK Room

Air Conditioners

For rooms, wards, offices, surgeries
where silent operation and clean
air really matter. York’s hygienic
filter is hospital proved . . . kills
99--% of the germs it traps.

4, YORK Packaged Water Chillers for Air Conditioning. From 2 tons
capacity upwards, available in water-cooled or air-cooled systems, always
compact and space saving. Great flexibility of application.

Contact your Jocal York Distributor or send coupon to
address below

To: York Shipley Limited,
North Circular Road, N\W.2

Please send me details of YORK air conditioning treatment.

YORK: .= . '© = 3¢ O
LIMITED
A member of NAME_
ADDRESS

BORG g8 WARNER

Group of Companies

North Circular Road, London, N.W.2
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acoustic
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ceilings o
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If its overhead warmth you want v’/ e T
then here is an advantageous — _ ~
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system 10 solve your acoustic-
heating problams at a competitive
price: 1, Saving af valuable floar
space. 2. Flexibility of partiticning.
3. Eliminates axpensive floor ducts
hy allowing heating pipework,
electrical wiring and other services
te be accomodated in the ceiling
voids. 4. Provides a fully
demountable ceiling for easy
accesstoservices. b, Fuel
e8coNcMy—Iin many cases savings
ofupto 15% are affacted on
heating bills. 6. A pre-decorated
acoustic ceiling which can easily
ke cleaned with a non-ahrasive
liquid detergent. Give us aring
01.636.788C ordropus aline at

Sulzer Bros. /London/ Ltd..

Bainbridge House, Bainbridge St.. @ ﬁ
London, W.C 1 i 2
[0 SULZER I

" WELDING-

ANGLO - SWEDISH Anywhere —Anytime
ELECTRIC WELD”&G_ Co.Lro.

For Reliable Repairs to

Boilers (incl. Retubing)

Pressure Vessels

Iron and Steel Castings
Mobile Plant for Site Work

Manufacturers of :— Tanks, Chimneys,
Bunkers, Air Trunking, etc,

HEAD OFFICE and WORKS:

Dreadnought Wharf, Thames Street,
Greenwich SK10

(reenwich 2024/5

ALSO AT:
ELECTRIC WELDING CO. LTD Glasgow, Newcastle, Leith, Liverpool
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~ Thisman,in

- theseclothes,
isgoing to
handle19,2001hs.
of washed and
hydroed work today,
easily

The Tullis Washex Washer Hydro makes work so much easier
and production so much greater. Output per man hour is
increased, services and costs are reduced. The advantages are
so many and varied—in particular the new style laundry
planning which can be undertaken with the Tullis Washex
Floataire, which can be sited anywhere—even on an upper
floor. Think of the advantages. Think of the scope. Think of
the improved business.

Why not have a word with one of our representatives who will
be happy to assist you with your thinking and your planning.

TULLIS FOR GREATER PROBUCTIVITY

Taullis

OF CIYODEBANK

DUNBARTONSHIRE SCOTLAND
Tel: 041-952 1861 (5 lines)

London Office and Workshop:
Jubilee Works, Chapel Road, Hounslow

Middlesex, Tel: 01-570 0071 (3 lines)
Branches alse at Birmingham and Steckport.
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ADDRESS

Got me posted about the new Spirax AE 550 SV Air Eliminator

Engineers who know about the evils of air in water
systems know that one of our range of Air Eliminators is
the very thing to combat it.

For the appropriate duties, our existing AE 550, with its
"Viton' valve approved by the British Waterworks
Association, is a popular ally.

[t's now proving even more popular in our new SV version
with its inbuilt stop valve. This allows the working parts
to be removed for maintenance without breaking the line.

Technical and spares drawings are yours for the asking.

thi tstandi
[ II [ ] tg
» A" r
SPIRAX-SARCO LTD Charlton House, Cheltenham, Glos. Phone: 21361 Grams: Spirax Telex 43123 Cheltenham. Londan; 41 Curzon Street W1. Phone: 01-499 1671
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You don't need a magnifying
glass to recognise the

Radiation quality in the
Savoy Gas Giriller

The excellent finish of the Savoy
Griller stands up to the closest
inspection, but an experienced chef
could also tell you what a versatile,
high performance, hard-working
unit this grill-salamander-toaster
can be where speed, high output
and reliability are important.

$0 MUCIIL IN A SINGLE UNIT.

Ml deep compartment below for grilling
with infra red and radiant heat from
above [ salamandering, one-sided
grilling or charcoal-eflect grilling,.

(.1 It will cook minute steaks in less than
a minute and turn out 360 (No. 181%)

or 540 (No, 271%) slices of toast an hour,
RADIATION QUALITY reflects the
substantial resources of the company

L) Solid top griddles or keeps food hot;  in manufacturing facilitics,

No. 1BE SAVOY GRILLER—
two burner model as illustrated
—or No. 27E Savoy Griller with three burners

experienced staff and investment in
rescarch, Radiation catering
equipment is designed for a long,
busy life, high performance, and ease
of cleaning and maintenance.

It is backed by a technical advisory
service second to none,

Radiation gas appliances may

readily be converted to operate on
Natural Gas.

We'll be glad to let you have fuller information or we'll send one of our specialists to discuss anything
from a single unit to & complete integrated kitchen installation. Please write or phone :

RADIATION CATERING EQUIPMENT LTD

(FOR GAS, ELECTRICITY, STEAM AND BOTTLED GAS)
Palatine Works, Warrington, Lanes, Telephone : Warrington 32172 & 30013
255 North Cireutar Road, London NWro. "lelephone : 01-439 1234

A RADIATION COMPANY
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Gamma Irradiation Plants and

their Applications

By H. CHRISTEN

The importance of nuclear physics 1o indusiry is not confined 1o atontic
power stations. New possibilities are being opened up by the use

of radioactive substances, which are able to influence practically every

field of industrial activity. As more nuclear reactors are brought

into service, large quantities of radiouctive isotopes are becoming availuble
at reusonable prices. Originally radioactive substances were merely
by-products, but an increusing number of useful upplications huve since been
Jound for them. The technique has developed into a field of its own,

Gamma Radiation
Types of radiution
UCLEAR 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 elements (uran-
jum, radium, potassium ete.). Artificial radiation sources
include solid, liguid, and gaseous residues from nu-
clear reactors and waste products from these, artificial
radivactive 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

Alpha particles travel a few centimelres inoair, and can
p be stopped by a sheet of paper for instance.

Source //"' Beta particles travel u few decimetres in air, and are
[ _— ""NNV”-E stopped by about 30 mm ol wood or thin layers ol

aluminium,
b \

Ganina rays are still measurable at adistance ol several
hundred metres. They can be stopped with substantial
thicknesses of lead (30 te 35 cm) or concrete (150 to
200 cm).

SULZER

e be stopped by severil metres of water or special con-

Fv_&] Neutrens travel several hundred metres in air, und can
= orete.

Fig. 1. Different types of radiation.

in which Sulzer gammua irradiation equipment offers
a key to effective utilization.

corpuscular radiation (alpha and beta rays, protons,
neutrons) (Fig. 1).

The gamma radiation emitied by radioactive isolopes
consists of electromagnetic waves lying within a fre-
quency range of 10" to 10** ¢ycles. It is neither charged
nor corpuscular, so that it is far more penctrative than
alpha or beta radiation. Gamma radiation is of similar
nature to visible light, differing from it only in s
origin and wavelength,

Isotopes

Isotopes are atoms having the same atomic number
and hence the same position in the periodic table, but
different mass. Most isotopes are stable, which mcans
that they emit no radiation. In addition to a few natural
unstable isolopes, nuclear physics has succeeded in pro-
ducing artificial unslable isotopes by exposing certain
substances Lo the neutron flux in a nuclear reactor. Iso-
topes rendered active in this way are called ‘radioactive
isotopes’, or simply ‘radioisotopes’. They decay until a
slable condition is reached. giving off radiation in the
process.

The radioisotope employed mainly in our gamma ir-
radiation plants is cobalt 60, which is obtained by acti-
vating cobalt 59. Every radioisotope decays to the stable

(Published by courtesy of the Editor, Sulzer Technical Review.}




state at its own particular rate. This constant is expressed
by the half-life: the time in which the activity falls Lo
half its original value. Cohalt 60 has a half-life of 527
years, which means that in the space of one year aboul
125 per cent of the initial activity disappears,

In isolated cases coball 60 (Co60) is replaced by cae-
sium 137 (Cs137)—a fission producl from burnt-up
uranium fuel rods.

Data on Cobll and 5137 Cob) Cx137

Nature of radiation source metal caesium  chloride
Density of radiation source 89 3:2 gramsfem’
Half-life 527 30 years

Mean radiation cnergy 1:25 0-66 MeV

At first sight these figures might seem Lo indicale
Cs137 as the better radiation source, with its much
longer half-life. But it will be noticed also that Cs137
possesses much less radiation energy and therefore a
lower radiation outpul, so that four times as much ac-
tivity must be installed to achieve the same results as
with C'ob0, Morcover coball has another advantage in
that only about 10 to 15 per cent of the cobait 59 is
transformed into Cob6l at each activation, depending on
the specific activity. The stable 85 per cent or so left
over in a Coblt source can be reactivated later again in a
reactor, when Lhe 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 planl consists essentially of a
radioactive isotope emitting the desired gamma radia-

Fig. 2. Laboratery gamma irradiation unit for activities up to
10,000 ¢ of Cob0,

| H)

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 several cubic metres. The dimensions are
governed mainly by the application and the material to
be irradiated.

Units

Designation Unit
(abbreviation
in bhrackets)

Definition

Activity curic (c) I curie is the amount of a radio-
active isotope sustaining 3-7 x
10 disintegrations per second

Radiation roentgen (r) 1 ris the amount of gamma or

encrgy X-radiation producing so many
pairs of ions in one cubic centi-
metre of air at 0°C that their
total charge equals one clectro-
static unit

Absorbed radiation I rad=100 erg/gram

dose absorbed dose 1,000 rad=1 kilorad =1 krad

(rad) I million rad =

1 megarad=1 Mrad

Ancillary equipment for an irradiation plant includes
the electrical control arrangements, lifting and convey-
ing gear, ventilation or cooling, emergency generaling
sets for major industrial installations ete,

Our irradiation plants are divided into laburatory and
industrial types. As the name implies. the first group
is intended for scientific investigations, while the second
group of plants, equipped with the necessary conveying
systems, is built for economically viable, large-scale in-
dustrial duty.

Further differentiation is between open and closed
plants. This distinction is based on the position in which
the source is 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 *‘Double
Cell” type is one example.

if on the other hand the source is brought out of its
safe position for irradiation, additional concrete shield-
ing is necessary. Such an installation is called an open
plant, as in the case of the room irradiation plant or
pilot plant,

‘Double Cell' luborutory irradiation unit (Fig. 2)

This is a simple, closed laboratory facility, The two
irradiation chambers are fitted diametrically opposite
to each other inside a ring structure which at the same
time provides shielding; they are exposed to the radia-
tion alternately. This unit is suitable for a wide variety
of duties. Apart from solid bodies, liquid or gaseous
media may also be irradiated in it

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

THE HOSPITAL ENGINEER
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86 3120 1

{1 Source container
1 Conlrol console

3 Irradiation cell
4 Preparation room

5 Labyrinth

Fig. 3. Schematic layout of a4 room irradiation plant.

Among the principal advantages of the ‘Double Cell’
unit are:

The special efficacy of the twin-chamber system tor

series {ests.

Good dose distribution in the irradiation chambers

(capacity 3 litres each).

Pipe coils fitted fitted on the outer sides of the two

source walls allow liquids to be irradiated under con-

stant flow, unaffected by the other tests.

Good utilization of the radiation.

Compact shielding and hence low installed height,

Simple operation.

Room irradiution plant (Figs. 3 and 4)

This layout constitules an open irradiation plant.
Here additional radiation protection must be provided
by the builders, because the source is raised from its
lead shielding for irradiation duty.

Essentially this plant consists of the actual irradia-
tion unit and the irradiation cell in which the source
is exposed for irradiation. In contrast to the ‘Double

AUGUST, 968

Fig, 4. Room irradiation plant.

Cell’, the material to be irradiated can be set up panor-
amically in large quantities at various distances from
the source, or in the case of smaller lests it can be sub-
jected to intensive irradiation in the centre of the cir-
cularly arranged source.

All movements on this plant are actuated hydraulic-
ally. This applies to the radiation shielding drawer, the
source raising mechanism by which the source is exposed
in the irradiation cell, and the radiation shielding door
(o the cell. The shiclding is dimensioned for a maximum
of 100,000 curies Co60. The radioactive source must
be loaded into the shielding container in a hot cell: this
applies to the ‘Double Cell’ unit as well,

Pilor Plant

Flexibility is the special characteristic of these plants.
Though they still helong Lo the laboratary plants, being
particularly ideal for large-area test rigs under a wide
range of irradiation conditions, they can also be em-
ployed for prestudies on the subsequent use of a com-
mercial installation.

Fig. 5. Pilot plant with the source accommodated in the cell roof.
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Fig. 6. Equipment of a pilot plat, recessed into the roof. Cool-
ing box with piping for a pilot plant with 20 sources.

Irradiation is applied in a special irradiation cell pro-
vided with concrete shiclding, When not in use the
seurces are stored in a cooled box inside part of this
shiclding; for irradiation duty they are run out into the
irradiation cell in specially designed guide Lubes (Fig. 5).

Features of the pilot plant are;

It can be built for any number of sources between |

and 40, and these may be loaded with different iso-

topes of different activities.

The irradiation cell is absolutely free of obstruc-

tions for setting-up test rigs, because the sources are

kept inside the concrete shielding.

Thanks to the flexible sources, the source geometry

can be tailored to suit each test,

The plant can be cxtended on the module system, the

only requirement heing that all elements needed for

the maximum number of sources must be installed
in the shielding right from the start (Fig. ).

The 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 been supplied to the
Farbwerke Hoechst in Germany, where they have yielded
very good results. Morcover some interesting projects
are in process of geslation,

Industrial-seale irradiation plunt with vertical conveyor
system (Figs. 7 and 8)

In 1965 we supplied one of these industrial-scale
plants to the firm of B. Braun, in Melsungen, Germany.
This installation is emploved primarily for the steriliz-
ation of catgut, and it is designed to take a maximum
loading of 60,000 curies Co60",

172

The malerial to be irradiated is placed in containers
on a reller conveyor in the preparation room, These
containers are accepied at intervals by the vertical con-
veying system in the irradiation cell, which takes them
past the radiation source altogether eight imes, at var-
lous distances and in different attitudes. Finally thev
are returned back into the preparation room on another
roller conveyor,

The rod elements of the source are delivered in a
scparate transport container, from which they are
loaded into the source holder through the concrete
shielding 1-70 m thick. The source holder has more
than 70 channels, in which the rods can bhe arranged
at will (Fig. 9).

‘Unicell' industrial-scale irradiation plant

At the present time we are working on the develop-
ment of a new major industrial plant. [n contrast o the
installation just described, the movement of material will
be horizontal chiefly in this new plant.

The ‘Unicell’ plant will feature :

Special suspended frames taking the individual irradi-

ation containers past the source at various distances.

The frames have more than one level, and cvery irra-

diation container has to be led once through the irra-

diation cell at each of these levels. The containers
are swilched from one level to the next outside the
cell.

Close spacing between the individual frames, so that

hardly any radiation is lost between the containers,

Entry of the frames into the cell as well as their exit

from it will be effecled through rotary cylinders or

else labyrinth passages, with a horizontal conveyor
system installed in them.

The rotary cylinders are filled with shielding material,
and are recessed (o take the frame device. Besides
economizing with space they also provide shielding, Each
frame is advanced into the irradiation cell by turning
the cylinder 180", This system is superior above all where
certain temperature conditions have to be maintained in
the irradiation cell, because very good sealing of the cell
is ensured. In one version the source geometry can be
determined with individually controlled separate source
elements, as in the pilol plant, This facility is particu-
larly appreciated when series tests are (o 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 appropriate
arrangements are provided.

Another version embodies the compact source-wall,
which is shiclded either in a water tank located below
the irradiation source or else in a dry pit. This layout
is employed mainly with very high activities, or where
only one particular material is to be irradiated and the
activity does not have to be varied at all during pro-
duction. The would-be owner of an industrial irradialion
plant is interested primarily in the level of the operating

THE HOSPITAL ENGINEER




Fig. 7. Schematic section of a
major industrial irradiation
facility with vertical
conveying system.

/ Radioactive source

/

:
1N EET [ —

SULZER
Q366 51K

Fig. 9. View throngh the radiation shielding window 1'5 m
thick from the loading room, showing part of the source holder
in the irradiation cell.

costs, Whal are the factors chiefly influencing the irradia-
lion costs?

With increasing isotope source activily there is 4 much
less than proportionate rise in plant costs. For an in-
stallation using Co60), doubling the capacity means only
a 304, rise in the investment costs—disregarding the cost
of the radiation source. Thus the first requirement for
low irradiation costs is a big plant.

‘The prominence assumed by the fixed operating costs
may be illustrated with the following example: In a
given irradiation plant the sterilization of a kilogram
of material in three-shift operation works out al only
404, of the cost in single-shift aperation.

.

T 72—
i

IR | R . . Fig. 8. Isometric drawing of the large industrial irradiation
oaeaiza o ’ plant supplied to the firm of B. Braun, Melsungen, Germany,
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Because an isolope souree is decaying and giving off
energy continuously, an irradiation plant should be
utilized for as much of the time as possible. But if a
large-capacity installation is to be fully exploited, it
must be capable of fully aulomatic operation besides
being versatile™,

The efliciency of the plant—in other words the degree
of exploitation of the radiation—is governed by the den-
sity of the material, the layer thickness and the arrange-
ment of 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 the
same layer thickness. It follows from this that the biggest
layer thickness possible should be chosen for low-den-
sity materials. But another problem is that high homo-
geneity is usually demanded of the irradiation, in other
words the tolerance between the maximum and mini-
mum absorbed doses should be as narrow as possible.
Normally the rativ between the iwo ranges from 1-1
1o 1-3. Now the thicker the layer is, the more diflicult it
becomes to achieve this tolerance dose. Thus allowance
must be made for both efliciency and homogeneity in the
design and optimation of a plant.

Duties performable with Sulzer Plants
Radiosterilization

At the present time the sterilization of catgut and
surgical instruments s probably the most advanced
application field for iomizing radiation. The process
is applied chiefly to catgut and certain disposable arlicles,
such as syringes, cannulas, infusors, scalpels—and re-
cently hospital bed linen for use once only.

Conventional sterilization has certain inhereni shorl-
comings. Catgut threads for instance acquire negative
mechanical properties, sometimes becoming brittle as a
result of inexperl sterilization by heating, while heat-
resistant bacteria may survive, Moreover it has been
shown that some patients are allergic lo sutures steri-
lized in this way. And gas sterilization, by which the
articles in question are welded into bags of very thin
polyethylene, ensures sterility only for a limited period
of time.

in gencral 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-frec 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.

All these 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 ralional flow of
production. Thus both technical and commercial con-
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siderations favour the use of gamma radiation for steri-
lization :

Catgut and other disposable surgical articles can be

sterilized already sealed in airtight packs. This greatly

simplifies the whole production sequence and leads
to substantial savings.

The margin between sterilization and damage to mat-

erial is much wider: as much as 15 to 20 overdoses

cause no damage. Resorption too is greatly improved.

Reaction by the tissues is slight, and the wound heals

in less time.

Another application for sterilization is the disinfection
of animal hairs. This is already being practised in
Australia on a large scale for example.

[n general the hairs from goats, horses and other ani-
mals processed by horse-hair and other hair yarn spin-
ning mills, as well as felt and carpet mills, are imported
from countries like China, Pakistan, Persia, Turkey etc.
Handling these materials is accompanied by the risk of
anthrax infection, which often leads to fatal results. To
prevent such infection, many countries have introduced
laws and regulations making the disinfection of animal
hairs obligalory. Experience has shown that irradiation
plants with a capacity of 5,000 to 10,000 tons are able
to compete on price with conventional procedures.

{rradiation of foodstuffs

The idea of irradiating foodstuffs probably originates
from France, for a patent application in this sense was
lodged there as long ago as 1930, Since then, intensive
and promising work has been performed in many other
countries on this problem. The fear often voeiced that
irradiated foodstufls might be radioactive is of course
groundless. It goes without saying that for any product
of this kind an irradiation treatment is chosen which
rules out this risk.

Without doubt the best known application is the
irradiation of potaloes 10 inhibit sprouting. In the
United States, Canada and the Soviet Union for instance,
irradiated potatoes are released for retail sale. Doses
between 10,000 and 20,000 rad will prevent germination,
so that the crop can be kept under normal storage con-
ditions from one season to the next withowl sprouting
or deterioration.

In some countries irradiation is even being used for
the storage of cereals, instead of conventional gas venti-
lation.

It is particularly effective in trapical countries, where
up to 30'% of the stored harvest may be lost to attack
by insects and bacteria. By resorting to irradiation these
losses can be almost eliminated. Against the background
of the world nutrition problem, this opens up important
prospects.

But the irradiation of fruit and vegetables is also meet-
ing with growing interest, for the storage life achieved
with these products using conventional methods leaves
room for improvement. In particular, exceptionally
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Some upplications
Gamma irradiarion of foodsiuffs

Purpose Effect Dose needed

Extended storage life for Inhibited germination {-01 Mrad
rool vegetables, such as
potatocs and onions

Disinfestation of silo Destruction of insecls 0-02 M rad
cercals

Extended storage life  Destruction of fungi  0-1-0-5 Mrad
for fruits

Prevention of food Destruction  of 0510 Mrad

poisoning due to salmonella
salmone|la

(e.g. meat, eggs)

Prolonging the cold Big reduction of de- 0345 Mrad
storage {-4"C) of meat  cay-inducing bacteria,

and prepacked fish principally in vegeta-

tive form
Sterilization of meat Destruction of micro- 4-6 Mrad
for storage at room organisms and
remperature) parasites

high losses are sustained year in and year out due to the
perishing of fruit, Statistics have been gathered in the
USA on the losses by perishing.

Tomatoes 16", Peaches 9,
Strawberries 154 Oranges 24,
Grapes I

According Lo estimates by the US Department of Agri-
culture, on the average 11%, of the total American fruit
crop is lost by decay in the course of distribution and
retailing. In 1963 this represented a value of 1,100
million Swiss francs.

If 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 of prime im-
portance with strawberries for example, whose storage
life can be lengthened by some 15 10 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 of refrigeration
facilities needed for distribution over long distances—-
especially with fish—is not always available, For that
reason il is intended to install irradiation equipment on
fishing vessels, in order Lo minimise losses by putrefac-
tion.

With certain meat products complete sterilization can
also be achieved by irradiation, though higher doses
must be applied since every organism must be killed
off. Products treated in this way can be stored at room
lemperature over extended periods without any signs
of deterioration. At a symposium held in Karlsruhe last
year, American contributors handed round ham for sam-
pling which had been irradiated 21 months previously
with 5:6 Mrad and subsequently stored at room tem-
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perature. [ts quality was still judged to be excellent!

In Switzerland too, investigations are in progress on
the irradiation of foodstuffs. For example a Federal
commission on the irradiation of foudstuffs formed
some time ago is participating in an international experi-
mental program to evaluate the irradiation of fruit
juices for preservation purposes. This work is being car-
ried oul by the Austrian reactor centre in Seibersdort.
The commission alsa initiated the first tests on the irra-
diation of lomatoes and strawberrics. At present the
construction of a major irradiation facility in the vicinity
of Zurich with a maximum activity of 500,000 curies
Co6 is under discussion.

Insect control

Experience has shown that individual varieties of in-
sects cannot be combated with insecticides without un-
desirable side effects appearing. One should only recall
that these chemical substances are deposited on soil,
plants, fruits and vegetables, and have often produced
deleterious secondary eflects. Selective attack is impos-
sible by this approach.

Recognition of this fact led to a search for new
methods, and a highly effective procedure has been
evolved making use of gamma rays. Paradoxically it in-
volves breeding a large number of male insects of the
variely which is o be combated. Shortly before the
pupae emerge they are sterilized by means of gamma
irradiation. After emerging from the chrysalis they are
released from aircraft, to mate with the females living
under natural conditions. Owing 1o their sterility, how-
ever, no offspring results from these unions. If the pro-
cedure is repeated for two or three generations, on the
strength of mathematical probability the variety in
question may be expected to become extinet in the area
subjected (o this treatment.

This method is already being applied with success
against cilrus, cotton, tobacco, olive, and tsetse flies,
mosquitos and other insects,

Plant mutations

Tesis have demonstrated that mutations can be in-
duced in plant specics by irradiating the seed. Among
other things this makes it possible (o breed cercal 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 been made with
ground nuts, producing nuts iwo or three times the usual
size.

Radiochemistry

The possibilities of employing radiochemical pro-
cesses on an industrial scale have been the subject of
lively discussions in recent years, Out of the great num-
ber of reactions involving gamma radiation investigated,
for the time being only those with a high G value have
any prospect of being exploited technically.

One field whose importance has been recognized only
very recently is radiation-induced ionic polymerization.
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Mechanisms of this nature have been discovered also in
monaomers reacling radically at normal temperature,
such as styrol. Waler, which acts as a cocatalyst in con-
ventional ionic polymerization, is probably a powerful
inhibitor often in radio-polymerization, so thal products
with low molecular weights and smaller conversions are
obtained.

Trradiation of plastics: During recent years the irradia-
tion of plastics has passed from the development phase
into industrial production. Special use is made of the
cross-linking of the macromolecules in the irradiation
of organic high polymers.

In the cross-linking of polyethylene the following pro-
perties can be enhanced by irradiation with doses from
| to 2 Mrad: plastic low at elevated temperature, swell-
ing capacity and solubility in numerous solvents, tensile
strength, hardness and modulus of elasticity: while the
susceptibility to tension cracks is reduced. Surlace layers
undergo changes mareover, so Lhat plastics lend them-
selves better to printing or else graft polymerization be-
comes feasible. These improvements in quality may be
exploitable in the Torm of material savings for example.

To mention only one application, shrunk polyethylene
and shrunk tubes are now being turned out on a large
scale for the production of cable connections. The tem-
perature resistance of polyethylene-insulated cables is
improved by this process. Large quantities of such cables
can be employed in aircraft construction, for dutics in-
volving temperatures up o 250°C.

Irradiation of wood: To obtain improved properties
in wood, a new radiochemical process has been evolved.
The Nuid present in the wood is extracted under vacuum.
After this treatmeni it is then impregnated with a mono-
mer, which is polymerized by subsequent irradiation. The
result is a2 wood of higher strengih, possessing other
properties besides :

The wood neither distorts nor shrinks,

Material is economized by the enhanced quality.

1t is proof against woodworm.

[f a dyeswuff is added (o the monomer, no further pain{

finish is necessary.

Irradiated wood is employed as flooring, for furniture,
in the construction of houses and flats-——especially in the
tropics, for shutters and outside weatherboarding for
homes.

According to American reports, the hardening asso-
ciated with polymerization treatment can be attained
with much smaller doses of gamma radiation than those
applied until recently. In many cases (-5 Mrad is
sutficient to obtain the desired effect, representing only
254, of the dose applied originally. This achievement is
due in part to chemical additives in the plastic com-
pounds, which act as catalysts. Thus the upgrading of
wood into a malerial having predetermined properties
1s well on the way to becoming an economically viable
process.
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Detergents: 'To combal (he contamination of water
supplies, the detergent industry has introduced products
manufactured by radiochemical means and amenable (o
biological decomposition. In these detergents, which are
designated SAS (sodium alkane sulphonate)., gamma
radiation is used to trigger off a sulphonation process,
through which a hydrocarbon fraction is formed that in-
hibits foaming in water.

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

Rubber vulcanizing: For some time now allempls
have been in progress to find a better way of vulcanizing
rubber. At present sulphur provides the indispensable
catalyst, but it has a negative influence on the quality of
the end product. l.arge-scale investigations have now
revealed that the requirements can be fuliilled without
deleterious side effects by mcans of polymerization sci
in motion by gamma radiation and leading to vulcaniza-
tion. Car lyres have already been produced experimen-
tally in the Sovict Union by this process: a quality im-
provement of some 20 per cent was ascertained.

Among other possible applications. work is in pro-
gress at the present time on the production of lubricating
oils using gamma radiation, Owing to stabilization of the
viscosity, the viscostatic properties ol the oils are im-
proved by grafting-on vinyl compounds.

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

[n the textile industry altempts are being made to
bring about fibre modifications—particularly in poly-
esters—by adding unsaturated bifunctional 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 characteris-
tics to be turned out for example, The modifications are
induced in the fibre production stage, irradiation being
applied to the cones. Relatively small doses are needed,
for a chain reaction is set in motion.

Future Prospects

The use of gamma radiation on various areas is open-
ing up new vistas for many industrial processes. Radio-
sterilization—already pretty familiar—should find in-
creasing application in industry. In foodstuffs irradiation,
preliminary investigations are already concluded in some
cases. [ntensive work is going on in other fields too, such
as the irradiation of wood-and-plastic combinations.
Further development may be viewed with confidence,
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The Metric System

You wirr recently have been aware of an increasing
amount of space given in the National Press to the adop-
tion of the Metric System. This will affect in time all
walks of life in the U.K. but it is probably the Engineering
Industry that will underge the most radical changes.

How did we arrive at this decision to adopt such a
system ?

The Confederation of British Industry in 1965 con-
sulted its member firms and found the majority view was
that a change to the metric system was inevitable and
that it should be introduced as soon as is practicable in
the U.K. In May, 1965, the President of the Board of
Trade announced in the House of Commons that the
Government had been impressed with the case put to it
by the C.B.L. and they would encourage industry to
effect the major part of the change by 1975, 1f a cross
section of technologists were asked what they understood
by ‘the metric system” it would probably be true to say
that different definitions would be given depending upon
whether the training undergone had been mechanical or
electrical; engineering or scientific. The purpose of this
article is to explain the basis and implications of the
international Metric System or to give it its correct litle,
S8.I. Units, which we as practising Engineers will have to
put into elfect. To do this successfully it is as well to
trace the history of measurement systems on this universe.

History of measurement systems

To get an idea of size, man has always compared himsell
with things around him. More particularly he has com-
pared the size of objects with his own hand, finger, foot
and arms (e.g. the yard was supposedly the distance
between the nose and the tip of the fingers of one arm
extended). From about 1500 up to the present date, two
main systems have been the preferred systems of weights
and measurcs viz. the imperial system and the metric
system. Each system has appeared in many guises depend-
ing upon whether the engineers gravitational units or the
scientists absolute units or the parlicular requirements
of the mechanical cengineer or the clectrical engineer
were mel.

The first standard yard dates from 1496 and evolved
into the ‘Imperial Yard” of 1855 which became the basis
of all length measurcments in this country. However
multiples and sub-multiples of the yard and of other
quantities (e.g. weight) used in the *Imperial” system are
arbitrary, e.g. there are multiples of 3, 12, 14, 28, 112
and 1760 and sub-multiples of L, -5, 4= cte.

From the first, the metric system has been a consistent
system even though the selection of the unit length and
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weight might at first be thought just as arbitrary as the
comparable inch in the Imperial system. Nevertheless
some attempt at a scientific basis was made in the
selection and the system did adopt a uniform multiple
or sub-multiple factor of [0. This system originated in
1791 from a report of the French Academy of Science
who recommended that the measurement of lengths
should be based on the length of a quadrant of the
earth’s circumference measured along a meridian (i.e.
the longitudinal line from the pole to the equator), the
intention being thal a metric was to be one ten millionth
ol this distance.

From the metric measurement ol length, the cgs
(centimetre, grams, second) system was developed in the
nineteenth century and then later the MKS (mctre,
kilogram, second) system in 1908 with a further offshoot
in 1919 known as the Metric Technical System. (This
employs the engineers’ “Kilogramme foree® which
involves standard gravitational acceleration, i.e. tkgf =
9-81 newtons).

About this time, Professor Giorgi put forward the
MKSA system which is based on the MKS system with
the addition of a further basic unit (i.e. Amp) for elec-
tricity and magnetism. This system was adopted {or use
by members of the International Electro-Technicul
Commission and is well known to practising electrical
engineers in this country today.

The [mperial or FPS (foot, pound, second) system has
remgined the ‘preferred’ system in the U.K. but, before
the Government announcement in 1965, a considerable
body of opinion had swung round to the view that in the
long term it was essential that an internationally agreed
system of weights and measures should become the
system here. Why should the metric system gain lavour
over the imperial system for international use? Over the
last century, many countries have been adopting some
form of the metric system and it is estimated that about
85%, of the world’s trade is carried out in this system
in one form or another, Clearky however in these days of
closer communication between countries and the block
mergers such as the European Common Market and the
European Free Trade Association it is essential that a
common language of units should be adopted in order
to try and abolish the independent and unreluted systems
already created for the needs of the engineer and the
scientist,

The metric (S.1. units) system
Afller much international discussion it was decided to
adopt a logically derived system based on the MKSA
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system. This system, the *Systéme International d”’Unités’
was accepted at the Eleventh Conférence Générale des
poids et Mesures (C.G.P.M.) in 1960, This system is now
referred to in this country as 8.1, Units.

The S.1. system is built up from the following six basic

units:

Description
Length

Mass

Time

Elcctric Current
Temperature

Luminous Intensity

Name

Metre
kilogramme
second
Ampere
degree Kelvin
candela

Symbol
m
kg
)
A
°K
cd

The first four units above correspond Lo the lour basic
units of the MKSA system to which have been added
two further units for defining relations in thermo-
dynamics (°K) and visible radiation (cd).

Other units are derived from these basic unils (sce
Figure 1). To complete the system, two further or sup-
plementary or ‘non-derived’ units have bceen added,
namely the ‘radian” and the *steradian’ to cover angles.

The magnitude of the unit can be varied by multiplying
the unit value by some power ol 10 {see Figure 2). The
magnitude should be selected as far as possible from a
preferred range in which the factor is [0-L " (where nis a
whole number and a multiple of 3 {i.e. 3, 6, 9, 12 etc.).
An example 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 some common everyday
cxamples for some of the multiples.
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Other important guide rules that have been established
in the use of units are that when you have a numcralor
and a denominator, it is only the numerator that has the
multiple or sub-multiple prefix {e.g. MN/2m not N/mm?®
.. ..see also the point made about this unit further on in
this article) and that compound multiplying prefixes
must not be used: thus we write nm (nanometre) not
mpm and Gg not Mkg. This thenis the 8.1 Units system.
Its advantages are that it offers greater simplicity, com-
pared with present systems, because it is a rationalised
selection of known metric units which preserve the
principle of coherence by deriving from 6 basic units | 2
supplementary units, for all the quantities required lor
scientific or engineering use on an international basis,
To help to illustrate this point, Figure 3 shows a com-
parison of commonly used units, both the old (I.P.S.
and Metric) and the new (S.1. Units). You will notice
from this table that S.1. states a common unil [or
energy and one for power...an advantage that the
other systems shown in the table cannot boast. 1n addi-
tion such derived units are derived from the basic unit
by a direct relationship and not through arbitrary con-
version factors. Reference once again to Figure | proves
this point.

The Table (Figure 3) indicates that some sysiems arce
classified ‘absolute’ and others ‘gravitational”, the S.1.

Units system being an ‘absolute’ system. A word ol

explanation should be given here on this point. Gravila-

tional systems introduce gravity into their basic unit of

force i.e. the force which will accelerate a Unit mass al
standard gravitational acceleration (32-2f1/s* or 9-81
m/s¥). The S.1. system employs a basic unit of force (the
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Fig. 2. The Internationally agreed Multiples and Sub-Multiples.

Factor by which the unit is

Common everyday

multiplied Prefix Symbol cxamples

One million million (billion) 1p12 tera T

One thousand million 10* giga G gigahertz (GHz)
One million 108 mega M megawatt (MW)
One thousand 0% kilo k kilometre (km)

One hundred 102 hecto* h

Ten 10t deca* da decagramme (dag)
UNITY 1 -
Onc tenth 10-1 deci® d decimetre {dm)

One hundredth 10-2 centi* c centimetre (cm)
One thousandih 10-4 milli m milligramme {mg)
One millionth 10-8 micro n microsecond {s)
One thousand millionth 10-* nano n nanosecond (ns)
One million millionth (one billionth) 10 1@ pico p picofarad (pF)

One thousand mitlion millionth 1o s femto f

One million million millionth 10-'¥ atto a

*10 be avoided wherever possible.

newton) which is independent of gravity and which will

accelerate the basic unit of mass (the kilogramme) at

the rate of the basic unit of length (the metre) per unit

of time (im/s?). If we express this in equation form, then:

Fa Ma
[n Metric Technical Units (Gravitational)
| kaf = (1 kgx9-81) mfs®  (where %-81 represents

standard gravitational
acceleration)

In 8.1. Units (Absolute)
IN=1kgx1 m/s

It should be remembered in the foregoing that weight
is a force which in 8.1, Units is expressed in newtons and
not a quantity of substance (mass) which in S.I. Units is
expressed in kilogrammes. Unfortunately a lot of con-
fusion ariscs over this point and regrettably the current
Weights and Measures Act adds to the confusion by
stating that both terms are synonomous. Whilst mention-

Fig. 3. Commonly used units of measurement.

ing mass (the kilograrame), the author considers here
lies one of the weaknesses of the system . .. the adding
of a multiple ‘kilo™ to a basic unit, This is a current topic
which has been well ventilated recently in the technical
press correspondence columns without unfortunately any
national success. ‘Einstein’ or ‘burg’ have been suggesied
as an alternative name to replace the kg. (mass) and
‘styne’ for kg (weight)—the latter as a new term to
prevent confusion as to whether one is talking about
mass or weight.

Having now discussed the framework of the S.1. Units
system, we should now consider how we should apply it
in our professional activities.

Practical considerations on S.1. units

The previous paragraphs indicate certain guide rules to
follow and indeed the purist will argue that if we keep
to these rigidly then we have the system working in its
simplest form. Unfortunately it is not as straightforward

T Metric
S FPS FPS cgs Technical Units
(Absolute) {Gravitational)} (Absolute) {Absolute) (Gravitational)
]e—n_gtlr metre ft ft cm metre
force newton ibf poundal (pdl)  dyne kgl
mass kg Ib or slug b gram kg
time sec sec 5cC 5ec sec
temperature “C, °K °F °H, °R °C, °K °C, °K
. mech. . ft 1bf ft pdl dyne cm = er kgf m
energy {hcat joulet Btu Bls cglorie ¢ kgcal.
mech, h h . metric h
POWET 1 clec. walt Wl:ltt wr:ilt }c' gfs watt b
clectric current amp amp amp amp amp
pressure N/m? Ibf/i? pdl/ft® dynejcm?® kgfiem?

1 joule — 1 newton metre or | watt second
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as this and certain adaptations and compromises are
necessary.

The realist has pointed out that many units are so
totally ingrained in our life because of their social or
commercial importance that they cannot lightly be dis-
carded. The prime example obviously is the year, month,
week, day, hour, minute. Similarly the circle of 360
degrees is another one that will be retained. So the first
departure from a ‘pure’ system is the continued use of
certain ‘non S.1. Units".

Discussions are still in progress on the preferred
magnitude of units to be adopted for Pressure and Stress.
For Pressure, present national thinking seems to favour
the use of N/m?® for calculations etc. whilst for practical
purposes a unit expressing greater magnitude equating
to about T atmosphere {14-7Ibf/in¥) is required and as a
result the ‘bar’ (= 10°N/m?) with possiby its own
derivatives (millibar, hectobar) may shortly be intro-
duced. In addition to this it should be understood that
the existing metric using countries will have to make
sacrifices in bringing their units into line and the old
unit of pressure under the Metric Technical Units
system was the kgffem?® which, within 2%, equates to
the ‘*bar’,

in the field of stress, the basic unit once again should
be the N/m? but in measuring a tensile strength for
instance it is argued that a square metre is too large an
arca to which to equate a value so present national
opinion favours the use of the N/mm? . . . this incident-
ally bears a relationship of 9-81 with the kgfimm?
{Metric Technical Units) which has already for some
years found favour in 1SO Recommendstions for lron
and Steel products. So you see in the area of pressure and
stress the contingencies of existing practices have 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 of pressure and
stress with the abandoning of a lifetime habit of using
gravitational units of force perhaps the most difficult
part of the system (as proposed nationally) to get over
to people.

The last unit which requires special mention is the
measurement of temperature. The basic unit is an
absolute unit (°K) which when compared with the
customary temperature (celsius —°C) equates to °C |
273-15. Whilst °K will be used for thermodynamic
calculations, the customary temperature of °C will
continue [or many years. We should now consider the
whole system as applied to professional problems.
Obviously a system as new as this cannot be learnt over-
night so for a trial period it may be preferable to add
the existing imperial units against the S.I. Unit. In this
respect it is interesting to see the National Physical
Laboratory communication on Pg. I8 of the January/
February edition of ‘The Quality Engineer” which adopts
this technique.

This practice should only be adopted for a very
limited period otherwise we will suller the [ailure
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simifar to that of the BBC in their continued prolilication
of °F/°C in weather forecasts,

This particular N.P.L. article also illustrates another
point on the conversion. This 1s a conversion to 4 metric
module or concept and not just a straightforwurd
‘arithmetical” conversion. For instance the measurement
of 1 inch which equates to 254 millimetres exactly would
in a metric concept be translated to 25 or 26 millimetres
To get the full benefits of rationalization, B.S.1. have in
preparation a standard giving a list of “preferred numbers’
to be used as the basic sizes lor selection lor engincering
purposes.

When converling, it is essential that where this has to
be carried out, a common set of conversion tables should
be used. The author recommends here that reference be
made to B.8.350 Pts. 1, 2 and 3 (Conversion tables).

In calculations, the simplicity of the system comes into
its own. 1t is advisable to work in basic units multiplicd
by the relevant power of 10 rather than to work in
multiples and sub-multiples. To end this article, a simple
structural example is given using an imperial problem
and converting to S.1. Units. This problem adopts the
continental system of using a comma as the decimal sign
which is now currently seen as a logical consequence of
Great Britain’s decision to move generally Lo the system
of weights and measures in metric (S.1.) units.

Example: Calculate the deflection at the end of a
cantilevered beam 10 ft. long supporting a weight of
1 ton force at its extremity, ignoring the weight ol the
beam and given E = 30 x 10°bf/in®; | = 69-2in*
Converting the data to a consistent set of S.1. Units:

W = 1 tonf = 9964,02N = 9,964 02 x 10N
L =10t =3,0d46m
E =30 > T0%Ibl/in® = 30 > 10% » 6,895 > 10*N/m*
[ =692in*=069,2 x 41,623 2em?
= 09,2 < 41,6231 > 10—*m*

{note herc that lem? = 10—#%m?
not 10 2m#),

Having got all our units into basic 8.1. you will note
from the formula below how the powers of 10 cancel
] W
themselves out then Formula for deflection = AL
9,964 02 < 10% x (3,048)%
35230 < 105 < 6,895 > 10* < 69,2 > 41,623 1 < 10 *
= 0,0158m

= |58mm

In practice values such as Young's Modulus, the
Second Moment of Area etc. will in due course be
obtainable in S.1. Units thus climinating a lot of the
steps taken above. Il this problem was worked out in
existing inch units then W = 1 tonf would have to be
converted to pounds by the arbitrary constant 2240 and
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L = 104t has to be converted to inches by the arbitrary
constant of 12 thus illustrating the non-coherence poing
made earlier,

This article has given a brief introduction on the new
International Metric System which is now herc to stay,
and has discussed at length some of the problems that
may arise. Nevertheless these problems concern only a
few units out of a multitude of derived coherent units.
We arc the unfortunate generation who having been
taught one system arc now faced with the difficulty of
learning and thinking in the new system. Let us accept
this as a challenge for when we have mastered it we shall
be thinking in terms of an international ‘language’ lor

weights and measures in both our domestic and pro-
fegsional lives,
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The Protection of Domestic
and Industrial Electrical Installations

By J. A. ROBBINS, B.Sc.(Eng.), C.Eng., F..Mech.E., F..E.E.

1. A, Crabtree & Co., Ltd.

APPENDICES—PART 4

APPENDIX "A™
Measurement of Earth-Electrode Resistance
(Sez L.E.IZ. Regulation E.5 and Appendix 6)

As can be seen from Figs, | and 2 in pages 98 and 99,
the clfective resistance area of an earth electrade ex-
tends for some distance around the actual electrode; but
the surface vollage dies away very rapidly as the dis-
tance from the electrode increases.

I[ it is desired to measure the actual earth electrode
resistance, the method basically adopted is to pass cur-
rent into the soil by way of the electrode concerned and
then 1o measure the voltage needed 1o produce this cur-
rent. This basic circuit is shown al Fig, 27. Provided the
distant rod “C™ shown in this diagram is sufliciently re-
mote from the electrode under test, it will be possible so
to position the potential electrode “P” that the measured
vollage (V) remains substantially constant when “P” is
moved slightly nearer to, or further from, “E.”

To meet this requirement, the current electrode, ="
must be far enough away {rom the electrode under test,
“E.” to ensure that the two resistance areas effectively do
not overlap, This means that the resistance curve must
have a portion which is nearly horizontal, as shown al
Fig, 27.

The potential electrode “P” must be placed outside
the resistance areas of both “C” and “E.” In other
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words, it must be sited somewhere within the horizontal
portion of the resistance curve. For practical purposes a
spacing of 100 to 150-ft. between “E” and “C7 is
normally sufficient to ensure that both these require-
ments can be met. Providing these requirements are met,
the earth electrode resistance is then by the ratio ;

One difficully about using the simple method of earth
electrode resistance measurement shown at Fig. 27 is the
fact that the effect of back E.M.F.’s—due to electrolytic
action—have to be taken into account when testing. In
addition, there is the possibility of stray currents being,
present in the soil due to leakages from distribution
systems, etc. As a result it is becoming common practice
o use specially designed instruments for earth electrode
resistance testing, the Megger earth tesier being a typical
example of this type of unit.

The circuit diagram for a Megger earth (ester is
shown at Fig. 28, From this it will be seen thal the hand-
driven penerator applics an alternating current Lo the
various electrodes. This automatically compensates for

APPENDIX "B”
Measurement of Earth-Loop Impedances

I.LE.E. Regulations E4 and Appendix 6 recognises
threc basic methods of checking carth-loop impedances.
These are as follows:

{(¢) Test of line-earth loop made by connecting line
direct to earth through a known resistance.
Test of neutral-earth lToop made by injecting AC
from a step-down transformer into the system.
(¢) Test of neutral-earth loop made by injecting cur-

rent into the neutral-earth loop from a DC
source. the polatity of which is rapidly and con-
tinuously reversed.

(h

Method (1)

In this method the carth-loop impedance testing in-
strument is arranged to apply a fault direct from line
{0 earthed metalwork Tor a short duration of {ime (sec
Fig. 29). The faull current is limited by resistance R
and the value of faull current can be ascertained by
measuring the voltage V. From this data it is possible to
calculate whether a direct earth fault would actually
blow a fuse.

4-}— D.C. GENERATOR
L L PR
CURRENT T ----.1.--.-
REVERSER — ———f b cs e . SUPPLY 0 .E LOOF
H 240v ! ! TESTER
_____________ : TRANSFORMER : '
H |1 RECTIFIER N N : H
oo ! p-- = oo m — ' :
H 1 1 1
P s :
[ Lo ! T
. T R V
b b P
) 1 :
i 1 1 1 )
: o B ’
] 4 ~
bo< b ¢ NN SN NEN NN AN
HE i NEUTRAL 4
! H H : EARTH- = INSTALLATION
= ELECTRODE EARTH-ELECTRODE

L
.-

CIRCUIT CARRYING DIRECT CURRENT

ALTERNATING

Fig, 28.

the effect of any electrolytic back EM.F. As far as stray
currents are concerned, their immediate effect will be Lo
cause the pointer to waver at certain handle speeds. 1t is
only necessary either to increase or to decrease the speed
of the generator handle in order to obtain a steady
reading.

{82

................................

In practice, & number of resistances are usually avail-
able: the resislance corresponding to the rating of the
protective device concerned is chosen for this test.
Normally, no attempt is made to measure the vollage
directly as it is only applied to the circuit for a fraction
of a second. Instead of a voll-meter, an electronic in-
dicating device may be used. This automatically
indicates whether the momentary vollage across the
resistance is large enough to correspond o a sutheiently
low value of earth-loop impedance.

When Lesting in this way, precautions must be taken to
ensure that, in the event of the earth circuit being de-
fective, the voltage momenltarily appearing on earthed
metalwork cannot cause danger.

THE HOSPITAL ENGINEER




Kig. 30. SUPPLY

TRANSFORMER

Method (b)

For this method of test. the basic assumption is made
that the impedance of a loop path consisting of the
neutral conductor and the normal carth return cireuit
is equivalent to thal of a path consisting of the line
conductor and the carth return cireuit. This type of
tester applies low voltage lrom a step-down transformer
1o this nculral-earth-loop—the carth-loop impedance
heing calculated from the current produced by a given
vollage (see Fig. 30). In practice the tester normally
incorporates  a single measuring instrument  scaled
directly in ohms.

When using this Torm of tester, test currents ol up
1o 25 amp. may be used to prove the effecliveness of the
earth continuity conductors, although this heavy current
normally flows only during tests on low impedance
paths. With this type of instrument, the tester must be
so arranged as Lo take account of the effect of neuatral
currents and voltage drop in neutral due to such cur-
renls. Furthermore, it is necessary Lo ensure thalt no
danger can arise if the circuit is defective or if mains
polarity is incorrect, elc.

Methad (¢)

In the third method, the testing instrument incor-
porates a hand-operaled generator which produces a
rapidly and continuously reversed direct current. This
method also measures the neutral-loop impedance: not
the true fault-loop impedance.

When using this insirument it is necessary to ensure,
by inspection, that there is no form of inductor or choke
it the earth continuity conductor. In addition, a correc-
tion should be made to take care of the impedance of
any steel conduit or pipe which may be included in the
total loop path. Details of the appropriate correction
are given in the LE.E. Wiring Regulations.

The rapidly reversed type of unit gives a reading
which may be rendered indepedent of any variation,
due to voltage-drop in neutral, by increasing or decreas-
ing the speed of rotation of the generator handle.

In this method of testing care must again be taken
fo ensure that po ilt ellects can arise if the circuit tested
is defective: the primary factor o be guarded against
being the question of reversed polarity on the installa-
tion,

General

All three methods of test should give a reasonably
reliable indication of whether fuses may or may not he
relied upon to give an acceptable level of carth-leakage
protection; but none of the methods of test necessarily
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demonstrate exaclly where any  high impedance s
localed il the loop-path impedance is too high. With
the continuously reversed DC instrument, however, the
tester may normally be used to check sections of the
installation. If necessary, it may also be used as an earth
electrade toster in order Lo check the impedance of the
earth clectrode. In consequence, this unit may normally
be used to locate any high impedance in the earth-loop
circuit.

1t is also inleresting to nole that methods (¢} and (H)
can only be used when the installation actually is, or
is about to be, connected (o the mains supply. In other
words, with these methods there is no possibility of the
contractor carrying out a check on the eflectiveness of
the installation earth electrode prior to requesting a
supply from the local supply authority. With the rapidly
reversed DO miethod of testing. however, the coniractor
would normally be in a position (o check whether all is
in order at the installation end before a supply is re-
quested.

with method (¢) however, it must be realised that
only very smatl test currents are used. In consequence,
this method of test may well accept earth continuity
paths of a very limited current-carrying capacity.

Methods (@) and (5) however, use much larger test
currents, and so should detect any weak links in the
earth-continuity loop path.

APPENDIX (™

Comparison of Methods of Earth-Fault Protection for
Electric Cookers

Statistics tend to show that the most prolific source
of electric shocks, on the normal domestic installation,
is the electric cooker. The following tables have there-
[ore been prepared to illustrate and compare the degree
of earth-faull protection alforded to a 30 amp. feed to
an electric cooker by direct earthing and rewirable fuses
(Table No. 1); by 30 amp. current-operated earth-
lrakage circuit breakers having a rated carth leakage
ripping current of 500 mA (Table No. 2); and by 30 or
60 amp. voltage-operated earth-leakage circuit breakers
so installed as to function at the 24 volt, 200 ohm level
ol sensitivity {Table No. 3).
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TABLE No. 3. Protection by 33 or 60 amp. VOLTAGE-OPERATED EARTH-LEAKAGE CIRCUIT BREAKERS

Worst carth-fault
Barthdl condition liable to
arth-loop L . persist indefinitely
Impedance ¢ E_*‘:)'lh'“g ‘:”“S![m‘r.m‘ " General observations
{Ohms) {for 30 amp. cooker circuit) Fault Shock
current voltape
(Amp.) (Volts)
0 Optimum, Cannot be achieved in| 50 (5th* 0 IA.v. there is no voltage rise, faull current limitation is
practice. hy sub-circuit fuse, as for direct carthing.
1 Excellent earthing conditions. 48 (50} 24 (40 Loop impedance is assumed Lo be divided cqually
hetween installation carth and neutral earth,
5 Reasonably good earthing. 6 (1 24 (40) |This assumes a newtral earth-clectrode resistance of
1 vhm.

o Mux. value normally encountered| 3 (5) 24 (4 This assumes a neutral earth-clectrode resistance of
on industrial and commercial in- 2 ohms.
stallatinns,

20 Proposed practical limit for cur-] 'S (2-%) 24 (4 This assumes a neutral earth-clectrode resistance of
rent-operated el.c.h. protection for 4 ohms, The level of protection is elfeclively equiva-
farm installations, lent to the |1 amp. 20 voll performance of a 60 amp,

current-aperated ¢.l.eb, (Table No. 2.}

40 Reasonable parallel eacth on instal-| 0-7 (1) 24 (40) Excellent fire and shock risk protection.
on installation,

100 Degree of parallel earthing exists) &3 (0-45) 24 {40) Current through elcb. trip coil {about 50 mA) now
on installation. becomes significant in relation to parallel carth cur-

rent. Total undetected current is well below the |
amp. and 1 amp. current operated cleb. level
200 Negligible parallel earth on instal-| 017 (0-25) 24 (40) Normal operating conditions [lor the majority of
lation. voltage-operated e.1.¢.b. instaliations,
500 Fortuitous parallel carthing exists.| 0-10 {(-13) 24 (40} Earth-leakage fire and shock  risk  completely
negligible.
Infinity  [(nstallation only carthed through| 050 24 (4 Even if eleb. earth clectrade deteriorates from 500
eleb, Lrip coil. ohm to 800 ohm resistance, shock voliage will still
be limited o about &0 volts.

Walues in brackets correspond Lo 40 volt, 500 ohm leve] of sensitivity,

From these tables, it is very clear that direct earthing
is vulnerable to a relatively minor delerioration in the
carth-loop path. 1t is also extremely vulnerable Lo inter-
fering fingers. Any arbitrary uprating of the fuse—either
by using a larger gauge of fuse wire or an exira strand
of wire—and the fuse may very effectively have been
prevented from blowing.

By comparison, both current-operaled and voliage-
aperated vnits will continue to alford a very reasonable

egree of protection, despite relatively gross deteriora-
tion of earthing conditions.

For the normal domestic 60 amp. service feed, the
level of fire and shock risk protection afforded to the
installation by the two types of earth-leakage circuit
breaker, becomes roughly equivalent when the value of
the earth-fault-loop impedance reaches about 20 ohms.
Below this value, a 60 amp. current-operaled unit, hav-
ing a rated tripping current of | amp., will give the
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closer shock and fire risk protection. Above this value,
the wvoltage-operated unit will give closer protection
than the comparable current-operated unit.

APPENDIX =D~

Earth-Leakage Protection: A Summary
1. Voltage-operated  earth-leakage circuit  breakers
operate by delecling any dangerous voltage which
may appedar on accessible installation metalwork.
Current-operated units directly detect earth-leakage
currents.

!\J

When correctly installed, both types of unit protect
the installation against earth-lcakage fire and shock
risks.

3. Both types are instantancous in operation (} (o 3
cycle).

18§
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The degree of protection allorded is independent
of the rating of any back-up fuses. It cannot be
nullified by any arbitrary uprating or by tampering
with (hese fuses,

5. Earth-leakage circuit breakers are virtually uni-
versal in application cven in extremely poor earth-
ing conditions.

6. They do not encourage the flow of high fault cur-
rents and so they reduce the risk of firc or damage.

7. Unlike fuse protection, they will detect high resist-
ance faull conditions, thus ensuring excellent fire
risk protection.

& Earth-leakage circuit breaker prolection, uonlike
P.M.F., may readily be applied both o new dis-

BLOOD DONOR ORGANISATION
BY COMPUTER

INTERNATIONAL Computers, in conjunction with the Man-
chester Regional Hospital Board, is developing a system for
the organisation of blood donors hy computer [or the Man-
chester Regional Blood Transfusion Service.

Fhe system, called DONALD (Donor Appointment and
Linkage of Data), is intended to replace the existing manual
system and will be run on the System 4-30 computer now
installed in the Board's new office, Gateway House, Man-
chester. A special software applications package 15 being
developed for the project, comprising three major pro-
grammes, which will eventually be available 1o other
Regional Mospital Boards.

The Manchester Regional Hospital Board supplies over
300 hospitats with blood and deals with about 120,000
donors subdivided into 350 “panels.” The system is being
planned initially for the largest of these panels, Roby Street,
whore a special centre deals with some 22,000 donors in the
central Manchester arca.

The idea of the system is basically to forecast the avail-
ability of blood donors. Records of each donar’s personal
details and medical history will be stored on magnetic tape
and the 4-30 compuler will select donors Tor each session
then print out special call-up cards for those selected. At
the Roby Street Centre, sessions are held twice daily, each
being attended by approximately 150 donors. The flexibility
of the sclection method will allow Lhe composition of
sessjions to be specified according to the reliabilily of vari-
ous groups of donors. For cach session, data required by
the medical and clerical staff will be produced for cach
donor scheduled to attend. These details will be prinied on
specially designed forms which will enable the donor’s
records to be updated or amended quickly and casily,

After cach session laboratory tests will be carried out on
the blood taken and the results, togelher with any new data
arising from the session, will be fed back into the computer
to check against previous records.

(114]

tribution networks and 1o extensions lo exisling
supply networks.

9, Ilis easy to check correct operation (other [orms of
carth-leakage  protection  are  rarely, il cver,
checked).

10. Both types should continue o ensure a reasonable
degree of safety despite a major deterivration in
earthing conditions: such a deterioration does not
auiomalticaily render them inoperative,

1. Both types may incorporate overload and short-
circuil tripping, so providing all the added circuit
breaker advantages of closer protection, conveni-
ence in operalion. ete., with a worth-while saving
in space and installed cost.

(Concludledy

The System 4-30 will also be used o predict the future
availability of bload donors and, because of the increasing
need for bleod, this information will be of value in the
planning of recruitment drives.

The systemy will become operational shortly and it iy cx-
pected that ot will eventually be used us a basis for develop-
ing blaoad hank stock control.

BLOODSTREAM GENERATES
ELECTRICITY

AMERICAN rescarchers have developed a technigue Tor turn-
ing the bloodstream of a living being into a permanent
clectrical power supply, In a sense, the discovery uses the
blood flow as a source of energy on a very small scale in the
way engineers have for many decades harvested hydro-
clectric power from waterfalls,

Until now, the experiments have been conducted solely
on laboratory animals. But the same {echnique may lend
itself to human patients so as to draw electricity from their
own bloodstream to power internal medical devices. For
example, it might be used to power a pacemaker, a small
clectronic device which controls the heart beat rhythm of
patients whose natural heart control mechanism has become
defective through disease.

Al present, such pacemakers are implanted surgically
into the patien’s hody, and each replacement ol balterics
requires a new surgical procedure. In contrast, a self-gen-
crating power source such as the one now developed would
presumably drive the pacemaker indefinilely throughout the
patient’s lifetime.

The new system was developed by a research group
headed by a physician and a rescarch enginecr at the Uni-
versity of Maryland which found that when clectrodes are
properly implanied in the heart, a steady flow of c¢lectrical
cnergy is induced through attached wires,
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WINCHESTER GROUP H.M.C.
Quadrennial Review, Ist April, 1963 to 31st March, 1967

The four years which cnded on 3[st March, 1967
brought many changes within the Group, the most promin-
ent being the joining together of the Winchester and Allon
Hospital Management Committees in April, 1964. Through-
out the period there has been a steady increase in work, a
corresponding rise in costs and a number of necessary
capital improvements. The most exciting and far-reaching
event, however, has been the commencement of building
work on the first stage of new district general hospital in
Basingstoke. There is now every Fkelihood, unless there is
a major change in government policy, that the whole of the
Basingstoke Haospital will be completed by 1973, Further-
mere, the new maternity unit at the Royal Hampshire
County Hospital, again the first part of a new hospital, will
almosi certainly start at the end of 1968, Both of these new
hospitals are becoming more and more urgently needed.
Basingstoke and Andover have development schemes jointly
with the Greater London Council and in addition the rate
of population increase in the arca served by the Winchester
Group is greater than anywhere else in the Wessex Region,

The revised Hospital Building Programme, as stated in
the 1966 C'ommand Paper, contains proposals as follows:-
District  general  hospital—new  wards,
operating theatres, accident department
and ancillary departments.

Winchester ... Royal Hampshire County Hospital—
maternity unit.

Basingstoke

Alton

The changes in the Lord Mayor Treloar Hospital partic-
ularly which this amalgamation brought about considerably
altered 1he way of life in the hospital. It was, therefore,
extremely difficult for the staff, overnight as il were, to take
over the role of a General Hospital and at the same time
maintain the orthopaedic tradition which had been
established.

Soon after the joining together of the two Groups, the
Accident and Emergency Departmemt and the surgical
wards moved from the Alton General Hospital to Lord
Mayor Treloar Hospital. It was decided that the beds at the
General Hospital should be used for post-operative casces,
geriatric cases and General Practitioner patients. Unfortun-
ately, pupil and student nurse recruitment dropped to such
a low level that in 1965 it became necessary to close all the
post-operative beds and they have not yet been re-opened.
The future of Alton General Hospital is a matter of concern
10 the Hospital Management Commitice as it becomes
more certain that the increased foad which was expected
from Basingstoke will nol now materialise.

A considerable amount of upgrading and modernisation
of the buildings at Treloar Hospital has been done. A sec-
ond theatre was provided by the Regional Hospital Board
and an extremely line Casualty Department was  buijlt
where previously the hydrotherapy pool had been. A new
peol has been built alongside the physiotherapy department
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and s extensively used, One of the most disappeinting
decisions which the Mapagement Committee had Lo take
during this period was partially 1o close the Accident and
Lmergency Department. It is quite impossible to attract
a sufficient number of medical staff 10 cnsure that the
Accident Department is manned for twenty-four hours a
day.

Basingstoke )

The most important happening since the dale of the
last report has been the commencement of the first stage
of the new District General Hospital in the grounds of Park
Prewett Hospital. The unit under construction is a 96-bed
maiernity unil and this is due to be completed in the [lirst
half of [969. The Regional Hospital Board has announced
that the remainder of the District General Hospital of 600
beds will be built as one contract and this will commence
as soon as the maternity unit is completed.

It is more than probable that al rhe outset the 96-bed
unit will be uscd for gencral cases as well as maternity
cases, partly to cope with the demand for general beds in
the Basingstoke arca and partly because the full number
of 96 maternity beds will not be required tmmediately.

In addition, accommodation for the staff who will have
to be resident will be builli and will be ready by the time
the 96-bed unit is open. A new boiler house to serve both
the new hospital and Park Prewett Hospital is also under
construction.

The standard of accommodation at Basing Road Hospital
has been a particular concern of the Management Com-
mittee and tremendous improvements have been made in
all the buildings. In the hutted wards oil-fired central heat-
ing has been installed. One of the wards close to the railway
lines has been converted into Kitchens to serve the whole
of the hospital and dining rooms for the stall. The paticnts
from that ward were transferred (o the main block which
was considerably improved and modernised at a cost of
approximately £40,000.

Winchester

The most important decision in the period under review
was taken by the Regional Board and the M.o.H. when t
was finally agreed that the new County Hospital would be
buill on its present sile and would start in 1968 with the
9-bed Maternity Unit as the first phase. It is estimated that,
by 1981, the County Hospital will be serving a populalion
of nearly 200,000 in the arca extending from Andover in
the north to Eastleigh in the south. The detailed planning
of the Maternity Unit has been in progress for some time
and it is hoped that it will be ready for use in 1970,

The existing Maternity Department is very inadequate
despite a splendid 20-bed post-natal ward which was built
and opencd in 1965, The new unit, when it is avatlable, will
be uscd initially for both obstetrics and gynaccology and
the cxisting accommaodation will be available to provide a
much nceded outlet for the other expanding specialties. It
is probable that the 20-bed post-natal unit will become a
Gieneral Practitioner obstetric unit.

Because of the continually increasing work at the County
Hospital it has becn necessary to implement a large pro-
gramme of upgrading and modernisation in the wards and
departments.
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NEW DEFROSTING THERMOSTAT BY DANFOSS

Danfoss (London) Lid., 6, Wadsworth Road, Perivale,
Middlesex, announce the introduction of their 09004
cevaporator and defrosting thermostat.

The new model, which is a single pole thermaostat with
special alloy silver contacl points, is designed for semi-
aulomatic defrosting and since it makes circuit on a rise in
temperature, is ideal for controlling compressors where
defrosting of the evaporator is required.

In order to start the defrosting cyele a push rod mounted
on the top of the thermostat casing must be depressed-
this causes the contact points to remain open until the bulb
temperature reaches belween 419 and 45°F (37 —7°C). At
this point the push rod returns to its normal position and
the thermostat ‘makes’ and “breaks’ circujt again in the
normal way.

The Danfoss type 090B4 thermostat is avatlable with a
cut-out range of between 97 and 27°F (57 w — 157
within an overall temperature range of approximalely — 3"
to = 23F (=357 to -~ 5707, with differentials of between
approximately 72°F (4°Cy and 216°F (1270 depending
on the temperature range.

Normal capillary tube lengths are 31 in. and 48 in. al-
though any length within limits can be suppliced.

SIMPLE LOW-COST MERCURY FLOAT
SWITCH MAINTAINS LIQUID LEVELS

A new low-cost mercury operated switch designed for
maintaining a pre-set level of liguid has been developed by
Warwick Fump & Engincering Co. Ltd., of Ferry Lane,
Hythe End, Staines, Middlesex.

The switch is fitted to the arm of a conventional ball
valve with the valve removed. and will control pumps,
valves, indicators or warning devices, cte. It can be placed
in such a position to operate in the reverse manner to
maintain a low level in the container if necessary.

Called the Levelmaster, the switch can be used as a
direet on-line starter for 250 volt § h.p, A.C, motors or for
up 1o 1} amps non-inductive loads. For darger currents,
three phase or D.C., a contactor unit must be fitted.

No servicing or maintenance is reguired. The mercury
tube is totally embedded in shock-absorbing silicone rubber
inside a polypropylene case. The Levelmaster measures
3-3/16in. x 4 in. x § in. and is supplicd with 5 ft. of P.V.C.
coated cable and a clamping bracket. 11 costs £2 125 6d.

WOODS NEW SERIES *C' ROOF VENTILATORS

A new lower cost range of roof ventilators has been in-
troduced by Woods Fans Ltd., Colchester, Fssex. These
Series ¢ ventilators arc available in seven sizes. 12 in. to
48 in. fan diamecter. The extracl capacities range from 60X
c.f.m. to 28,000 c.f.m. and are guaranteed, Sizes up 1o 30 in.
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diameler have propeller fans, the 36 in. and 48 in. units
have ring axial fans.

The capacities without shotiers mateh the performance
of other Woods propeller fan powered roof unils and ap-
proximately the same outputs are maintained when shutters
are fitted.

Purlin and curb mounting units are available. The bases
are square and incorporate a weathering skirl. Low contour
is a feature of the design, The weather cap is circular and
shallow. On sizes [2 in. to 30 in, the cap is hinged, pro-
viding easy access for mainienance and cleaning; the two
larger sizes have an access door in the fan housing.
Robustly constructed of welded steel, the unils are hot dip
galvanised as standard.

Heat conservation shutters ean be fitted as an optional
cxtra, as also can fire release shutlers with a lusible link,

Lubrication of the fan motors is required only once in
tive years. "Uhe motars are moisture resistant, and suitable
for atmospheres of up to 95 per cent relative humidity,

Far applications where extra Tow sound leve] is essential,
Woods new sound ballles can be fitted to sizes up o 24 in.

NEW JETFREEZER PIPE FREEZING KIT

A kit is available rom The Distillers Company l.id.,
Cedar House, 39 London Road, Reigate, Surrey, Tor stop-
ping the flow of liquids in pipes by localised [reczing.
Known as the Jetfreezer, this cquipment is simple and
versatile, certain in operation and cheap 1o run.

The kit includes a syphon eylinder containing 20 ths. of
0., a length of high pressure hose and a speciglly designed
low temperature jackel to fit round a pipe at the point
where the plug of frozen liguid is to be formed.

At the turn of a valve, liquid carbon dioxide is discharged
through a calibrated jet into the space betwceen the pipe
and the jacket. ‘The sudden drop in pressure of the €O,
from eylinder pressure to atmospheric pressure causes dry
ice ( 109°T, —78°C) to form round the pipe and this
freczes stationary water in 4 in. bore piping in three
minutes, or § in. bore piping in four minutes. It is effective
for bores up to 14 in.

[t is possible to wark on a pipe within 1 ft. of the ice plug
and the jacket may be applied to pipes in all but the most
inaccessible positions whether horizontal or vertical, or
straight or bent. IIf it is necessary to restore the service very
quickly the ice plug may be melted by warming the pipe
with a blow lamp.

JABSCO PUMP FOR VARIABLE FLOW
The Jabsco variable flow pump is capable of an infinitely
variable rate of flow from 0 to 3-5 g.p.m. The pumnp is made
of bronze and has a nitrile impeller and is of the positive
displacement type. 11 has many applications because it is
capable of pumping thin or viscous Muids and can handle
parlicles in suspension.
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The control unit consists of a4 transformer and a silicon
rectifier network with a variable resistance which can give
an output of O to 24 volts D/C. The unit is fed from 250v
50 cycle A/C supply. The maximum power consumption is
100 walts. The pump is capable of a suction iift of [0-15
feet when primed, and can work at a pressure of 13 psi.

The Jabsco Variable Flow Unil is marketed and distri-
buted by Jobson and Beckwith [.td., of 62 Southwark
Bridge Road, London, S.E.1.

BIGWOOD DEVELOP UNDERFEED STOKERS

Solid fuel is still claimed to be the cheapest form of
heating and an improved range of underfeed stokers de-
veloped by Bigwood Unicalor Ltd. of Wolverhampton,
Staffs, is now available with prices from as low as £230.
The new stokers, known as the Unidrive Mark 1, were
developed by Bigwood Unicalor after an approach by the
National Coal Board enquiring what could be done ta pro-
duce fully automatic underfeed stokers complete with con-
trols al a price which would allow the Coal Board to offer
the machine in competition with installations using other
fuels, To accomplish this, the Company uses a friction
drive motor in the stoker instead of one involving gears.

Available in five sizes in both hopper and bunker types,
the machines feed a wide range of bituminous coals at a
rate of between 38 lbs an hour and 165 ibs an hour.

Neceding only one person to earry outl the routine main-
tenance work of raking off ashes etc., the Unidrives ensurc
that, although fucled by coal, burning complies with the
Clean Alr Acl. ‘They can be supplied in lengths to suit a
customer’s reguirements or boeiler house conditions and
the bunker feed worm comes in lengths up to six feet.

HONEYWELL MARKET
DIGITEST MUL.TIMETER

Honeywell Controls Ltd., Brentford, Middlesex, announce
that the Digitest 333 is £190. This self-contained digital
multimeter, either mains or ‘battery powercd, will measure
ac. and de, volts, a.c. and de. amps, and ohms in 23
ranges. The window on the left of the instrument’s facia
has three gas-filled digital indicating tubes and three neon
indicators showing the - and polarities and overload
respectively, A red indicator shows when the instrument
has voltages applied which are dangerous lor the range in
yuestion, or when a voltage has been applied to the instru-
ment when it is in the ohmmeter position.

The Digitest's four main scctions comprise: an input
amplifying. rectifying or atienuating stage; an analogue-
digital converter; a counting and display circuit; a power
supply unit.

The power supply unit employs a high efficiency d.e. —d.c,
static converter, which allows the Digitest to be run from
a hattery of 10 standard torch dry cells or accumulators.,

In the mains-batlery version, the instrument is run from
the accumulators which are float-charged by the incorpor-
ated rectifier.

The instrument is fully protected against overloads or
incorrect use by a system of blased diodes and fuses.
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AUTOMATIC AIR DRYING UNIT

The Birmingham firm of Bellis and Morcom Ltd., now
merged with W, H. Allen & Co. Ltd., to form a new com-
pany, Amalgamated Power Engineering Ltd., Bedford, ofier
to compressed air users an industral air/gas dryer which
incorporates several notable features,

Known as the “Dryaire,” the unit employs the refrigera-
tion method ol drying, effecting a saving of some 857, in
operating cosl in comparison with dryers which evaporate
absorbed moisture by the use of electrical heaters.

In operation, air entering the unit at 80°F 100 pas.ig.,
saturated with water vapour, is coofed to 507F in the
precooler. It then passes to the final cooler where it is
cooled by a refrigerated liguid o 3671, the water vapour
being condensed and the moisture laden air passed through
the separator. The condensate s discharged to waste and
the air passed back through the pre-cooler where it s re-
heated 10 747 F.

Water;Glyeol is held at 32°F by onjoff thermostatic con-
trol of the refrigeration compressor. By controlling the
temperature at 32°F the possibility of icing up on the air
side of the fingl air cooler under low air Now conditions is
avoided,

Cooling water (o the refrigeration unit is automatically
controlled (o give correct condensing lemperature,

ECONOMICAL D.LY. DUST EXTRACTION KIT
Matthews and Yates Litd., incorporating Turner and
Brown Ltd., have recently infroduced an economical and
casily adaptable dust extract unit suitable for installations
with | o 4 suction connections.
The basic unit, 4.D.E., comprises the tatest No. 4 paddle
blade fan from the proven “Cyclone™ range, complefe
with two h.p. drip-proof motors and separale starter,
Optional ancillary equipment includes discharge con-
nectors, inlel connectors, extract hoods and galvanised
sheet steel ar fexible plastic ducts in standard lengths of
ten feet, Damper cantrol sections are also available.
Further information may be obtained from: Departiment
P.0D.. Matthews and Yates Ltd., Turbro-Cyclone Works,
Gibraltar Street, Bolton, Lancs.

THE MACROTOME

Brittle materials such as bones, teeth, ceramics and
plasses are conventionally cut by leeding the work against
a diamond saw rotating at several thousand r.p.m. The
Macrolome is a saw which violates this convention.
This precision cutting device was first developed at the
Royal Radar Eslablishmeni, Malvern, to cut slices of in-
dium antimonide. 1t uses a slowly rotating blade (50-5(K)
r.p.m.} and s designed so that the feed rate depends on
the cutting rate. By employing slow cutting and avoiding
a positive feed the Macrotome does less damage than high
speed slicers, cuts thinner slices and leaves a better surface
finish.
It is now being marketed by Metals Research Lid., of
Melbourn, Roysion, Herts.
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OBITUARIES

C. A. Scutts

We regret to announce the death in July of Mr. Cyril
Alfred Scutts,

Afier serving an apprenticeship with 1. & E. Hall Ltd., at
Dartford, Mr. Scutts spent fourteen years with various
engineering firms, including six years at sea with the P & O
Company. In 1937 he was appointed an Assistant Engincer
at St. Bartholomew’s Hospital and was promoted to En-
gincer-in-Charge in 1949, He retired from the Service in
1962.

Mr. Scutts was clected an Associate Member of the In-
stitute in 1944 and was subsequently a regular supporter of
the London Branch.

W. P. Lavers

We regret to announce the death in May of Mr. Richard
P. Lavers,

An apprenticeship was completed with 8. Hodge and
Sons ltd., after which Mr. Lavers served as a Marine
Engineer for nine years, and obtained his B.o.T. Certificate.
He joined the engincering staff at 8t. Thomas’s Hospital in
1932 and was appoinied an Assistant Engineer at Netherne
Mental Hospital in 1934, In 1939 he was appointed Chief
Engineer at Brookwood Hospital, Woking and beld this
post until his retirement from the Service in 1966,

Mr. Lavers was elected 2 Member in 1944 and gave con-
stant support to the activitics of the London Branch.

ELECTIONS TO MEMBERSHIP
Applications for membership have resulted in the follow-
ing elections:
Members
L. S. Brown, Surbiton; South Wesl Metropolitan R.H.B.
B. FrankLiN, Hemel Hempstead; Steensen, Yarming, Mul-
cahy & Partners.
A. V. Jonrs, Salisbury, Rhodesia; Government of
Rhodesia.
D. 1. King, Chepstow; Newport and East Monmouthshire
H.M.C.
N. M. Macponarn, Lochgilphead; Lochgilphead Hospitals
B.OM.
D. Murray, Salisbury, Rhodesia; Government of Rhodesia.
.. M. Priox, Stockton-on-Tees; South Teesside H.M.C.
A. L. Svykes, Leeds; United Leeds Hospitals.
J. W. TavLor, Warrington; Warrington & District H.M.C.
A. T. A. Tuom, Falkirk; Stirling & Clackmannan Hospitals
B.O.M.
Upgraded to Member
F. R. Warre, Cardill; Welsh Hospital Board.

Associate Members

G. Crouch, Stainten; South Teesside H.M.C,
V. K. ConpLirke, Stoke-on-Trent; North Stalfordshire
HM.C.
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. J. Courras, Kidderminster; Mid-Worcester HM.C.
. B. DEenNE, Stoke-on-Trent; North Staffordshire HM.C.
C. E. Farrant, Chatham; South West Metropolitan
R.H.B.
. F. A. Gerry, Plymouth; Plymouth & District HM.C,
5. Lincwoon, Bovey Tracey; Exeter & Mid Devon HM.C,
. W. Norru, Shethield; Shefficld R.H.B.
. J. Parry, Plymouth; Plymouth & District HM.C.
PoL1.otk, Kilmarnock; Northern Ayrshire B.OM.
1. Roudusence, Kirkburton; Storthes Hall Group
H.M.C.
7. 8. SaNpERSON, Morpeth; Northgate & District HM.C,
1. SuTHERLAND, Plymouth; Plymouth & District HM.C,
R. Tu.iky, Folkestone; South East Kent HM.C.
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Graduates
A. Axinsiku, London; The Royal National Orthopaedic
Hospital.
A. 1. Brown, London; Thames Group HM.C.
J. R. Hayrs, Cambridge; East Anglian R.H.B.
. T. Jackson, Sandbach; North Staffordshire HM.C.
P. Mu.es, Stoke-on-Trent; North Staffordshire HM.C.
K. MiLLingronN, Burslem; North Staffordshire HM.(C,
. Povey, London; Westminster Hospital,
. A. RICHARDS, Swansea; Glantawe H.M.C.
. SwirreN, Pontefract; West Riding County Council.
. L. Tavior, Warley; United Birmingham Hospitals.
. ToMkINSON, Stoke-on-Trent; North Staffordshire HM..C,
A. WHITEHURST, Stoke-on-Trent; North Staffordshire
H.M.C.
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Affiliate Member
PEak  ErLECTRONICS LTD., Newcastle upon Tyne; Manu-
lacturing Mechanical Electrical and Electronic Engineers.

H. A. ADAMS

Afler thirly years in post, Mr. H. A, Adams retired from
the Hospital Service at the end of July as Group Engineer
of the Glenside and Barrow H.M.C.

Mr. Adams served a six-year apprenticeship with Phillip
and Son of Dartmouth, followed by nine years at sea with
the British India Steam Navigation Co. and then two years
at the Bristol Acroplane Co. He was appointed Chief En-
gineer al Glenside Hospital in 1938,

A Founder Member of the Institute, Mr. Adams was
clected to Council in 1943 and served as Chairman from
1959 until the end of 1966 when the Institufe became In-
corporated, having made significant progress under his
guidance. He was a member of Council at the time of his
retirement and will continue with this responsibility, He was
also Chairman of the South Western Branch and its first
Hon. Secretary for a term of twelve years.

Mr. Adams is a Member of the Institution of Plant En-
gineers and one time Chairman of its South Western
Branch, and a Member of the Institute of Marine En-
gineers, He was awarded the M.B.E. in i961.

FFew, if any, can have devoted more effort to the interests
of the Institute; evidence to the Tyler Committee, Confer-
ence activities at the bi-annual Hospital Exhibition, the suc-
cess of the Keele University courses and the achjevement of
Incorporation being the more prominent gains while he
held the reins.
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1969 CONFERENCE

The Institute will hold the 1969 Annual Conference on
the first three days (2nd to 4th June) of the International
Hospital  Lyuipment. Medical Engincering and  Scervices
Exhibition, which will be held in the Grand Hall, Olympia,
[.ondon.

1970 CONFERENCE
Consideration is being given, already, to the sluging of
a Conference during 1970, Certain possible venues are in
mind and it may well be that a place within the arca of
the Midlands Branch will be chosen. Further information
will be promulgated when progress has been made.

MNATIONAL QUALIFICATION AND TITLE
The Standing Conference for a National Qualilication
and Title met at the Council of Engincering institutions on
Wednesday, 3lst July, 1968 and clecied a Sub-Committee
to draft the constitution of a National Body which will
award the National Title,

AMERICAN NUCLEAR INSTRUMENT
EXHIBITION

The United Stales Trade Centre is holding an exhibition
of American Nuclear Instrument Systems and Components
at 57 St James's Street, London, SW.I, from 18th Lo 26th
September.

Any members who would be interested to go may oblain
lickets by applying to the Trade Centre at the abowe
address.

NORTH EASTERN BRANCH

A meeting of the North Fastern Branch on Saturday, 25th
May, 1968 took the form of a visit to the Atomic Power
Station at Calder Hall. Cumberland, and a visit to rhe West
Cumberland Hospital, Whitchaven. The party numbered 36,
including 19 gucsts, and a coach was hired for the trip
from Sunderland and Newcastle.

On arrival at West Cumberland, an excellent lunch was
enjoyed through the good offices of the West Cumbertand
Hospital Management Committee. The parly then loured
the Calder Hall Power Station plant complex, the tour
being preceded by an introductory talk in the Operations
School. Here they learnt that this Station was opened in
1956 and was the world's first nuclear power station to
generate clectricity on an industrial scale. The reactors are
housed in concrete buildings 90 ft. high and 60 ft. in dia-
mcter, with walls 7-8 11, thick. The fuel charge of Uranium
weighs over 100 tons and has a life ol about three years.
As a result of the considerable research conducted and
expericnce  gained at Calder Hall the Atomic Energy
Authority have produced more advanced designg and, to
date, a total of ten slations producing 4.000 megawatts of
cleetricity have been commissioned. Britain still has the
largest nuclear gencrating capacity in the world.

The visit lasted over lwo hours and was coxtremely
interesting (o all present. After this the party returned to
the West Cumberland Hospital where it spent the available
time remaining inspecting the principal engineering features
ol this, the lirst completely new hospital built under the
National Health Scrvice.
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LONDON BRANCH

The London Branch held a meeting at Roval Surrey
County Hospitat on 22nd June, 1968,

The Branch Chairman welcomed the members, the Chair-
man ol the Group Works Committee, and representatives
of the companies co-operating in the scheme desceribed.

The Regional Engincer, Mr. K. ). Fatwell, was present,
accompanied by Mr. Otto Geeser, Chief Engineer to the
Ministry of Health, Hungary.

The mecting opened with “Automated Boiler Houses™,
a leeture and demonstration by Mr. 1. W, Parsons and his
cngineering colicagues. Mr. Parsons opened the proceedings
by describing the situation existing in the Boiler House at
this hospital, the design intent, and the economies and im-
provements in elficiency resulfing.

The three existing Coghran sive 20 boilers were fired
with 3,500 sec. oil, difficulty being expericnced in main-
taining steady steam supply, partly through the inability to
reeruit and keep pood stokers and partly from hand control
lagging behind demand, Tt was, therefore, decided o con-
vert Lo automatie firing, seleeting equipment lending itself
to autamatic control and monitored in such a way that the
Roiler House could be left unatiended for 128 hours per
week, emergency conditions being attended by other stafl
available on call without delay,

The sum available Tor this work was restricted o £7,600),
su that other improvements such as installation of an
ceonomiser and stand-by generation could not be undertaken
at the time. The layour has becen designed to accept these
units as soon as money can be provided. The manulac-
turers’ representatives deseribed the items installed, and
the members then visited the Boiler House where each
was demonstrated. After Junch a lively and informative
session of question and answer lasted for a full hour. TFrom
these it was learned that the Insurance Company’s technical
ollicers were tully satisflied with the installation; that the
CO, had been improved from 8% to 11 that efficiency
had risen, as much from better combustion as from stable
steam conditions brought about by automatic control.

Close attention to refractory design had done away with
smufting, which had been a considerable past nuisance.

LANCASHIRE BRANCH

The Lancashire Branch were invited (o visit, on 4th July,
1968, the faciory of W, T, Glover & Company L.td., cable
makers, at Trafford Park, Manchester.

On arrival at the lactory the members were met by Mr.
T'. B. Oldfield, the production manager, who introduced the
members of his stafl to be our guides for the tour round the
factory,

The party split up into three groups to facilitale move-
ment round the various depariments and zones, After the
tour the members were joined by Mr. Oldficld with some of
his technical staff for light refreshments, after which there
was a very inleresting discussion period, during which he
gave the history of the Company during the past 100 years.

The chairman, Mr. D. H. Mellows, thanked the stafi of
Gilovers for the interesting way that they had conducted
them round the [(aclory, and also to Mr. Oldfield for his
talk. All agreed that much had been fearned on the (ech-
nigque of cable making, and the visit was well worthwhile.
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not
only

but a complete range of plant is available for HIRE
from the largest Heet located in branches throughout
the country.

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

Write or telephone for full details.
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GEORGE COHEN MACHINERY LTD.
Hire and Service Division
600, Wood Lane, London, W.12.

Telephone: 01-743-2070. Grams: Omnipiant London

Branches at:- LEEDS, BIRMINGHAM, MANCHESTER, NEWCASTLE, SHEFFIELD,
GLASGOW, BRISTOL, SWANSEA, BELFAST. SOUTHAMPTON

Published far The Instinne of Hospital Engineering by John Marchant Publications, Lid.
Printed by The Hillingdon Press (King & Hutchings Ltd.), Uxbridge, Middlesex.
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PIPE BENDING S

ALL METALS UP TO 4in. DIAMETER COPPER CALORIFIER 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

LEVELTEX

SCREEDING COMPOUND

is a means of levelling uneven surfaces, i.e., concrete,
granolithic, floorboards, tiles, flagstones, brick-
paving, etc., to receive floor-finishes such as lincleum,
carpets, woodblock, parquet, cork-tiling, etc., with
a minimum of thickness, and can be laid from }” to
1” thickness and can be trowelled to a *feather-
edge.” Setting time is approximately 53-7 hours and
hardening time |12-14 hours according to atmospheric
conditions.

-CaSsS
call!

M Nurse Call W Patient Call W Radio and TV
B !itercommunication W Wireless Staff Location

Used by many Hospitals throughout the country.

Write for particulars to:

TILE FLOORS

{(INDUSTRIAL) LTD.

YEOMAN STREET,
LONDON, S.E.8.

Telephone: Bermondsey 3237

Norfolk and Norwich New Marernity Unit.

l 77777 E fASSC()M now installed at: \

Forwzr our new Nurse Call System -call in Casg

m CASS ELECTRONICS LIMITED
Chertsey, Surrey. (Chertsey 3481).

METAL CRAFTSMEN

SPECIAL EQUIPMENT in
STAINLESS 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.

sdumanchester - Aggoriated fMletal Works

¥: NEWCASTLE
] EDINBURGH GLASGOW LTD,,
BELFAST and s
A macintosh and slop sink DUBLIN ST. ANDREW’S SQUARE, GLASGOW, C.1.
with *Sluice’, Bed Pan and Phane: BELL 2004 ‘Grams: “STAINLESS, GLASGOW"
Bottle Jet. LONDON: 21 STRUTTON GROUND, YICTORIA ST., S.W.l Phone: SULLIVAN 2081

AM




SITUATIONS VACANT

EAST ANTRIM HOSPITAL MANAGEMENT COMMITTEE
GROUP ENGINEER

Salary: £1,454-£1,693 per annum,
Sulary from st September, 1968: £1,550-€1,805 per annum.

The (Mficer will have responsibility for the engincering services at
the Moyle, Swiley, Carrickfergus and Dixon Hospitals,

Minimum qualificationss Higher National Cerfificate or Higher
National Diplomy in Electricity or Mechanical Engineering; or City
and Guilds Mechanical Engineering Technicians Full Technological
Certificate (Part 111} with appropriate endorsements; or an equivalent
qualification approved by the Northern Ireland Hospitals Authority.

Application forms and further particulars from Sceretary, Fast
Antrim Hospital Management Committee, Muoyle Hospital, Larne,
for return by 9th September, 1968,

CHARGEHAND FITTER required for Guy's Hospital to assist
the Foreman in the supervision of the nuintenance of the compre-
hensive mechanical services installed at Guy's. The conditions of
scevice will be as faid down by the Ancillary Staffs Council, the
salary will be 8s, 103d, per hour, Basic 40-howr working week with
overlime available, Applicants over 35 years of age with comprehen-
sive experience of mechanical services in a large organisation should
apply in writing to the Group Fngineer, Guy's Hospital, London, S.101,

THE HOSPITAL IFOR SICK CIHLDREN
GREAT ORMOND STREET, LONIDMIN, W.C.1

Applications are invited due to the impending refirement
of the present holder, for the post of

GROUP ENGINEER

responsible for the Works Department of the group which
covers five hospitals, The suecessful applicant will have
had experience demonstrating ability to control g staff of
85; to maintain engincering services and supervise main-

temance of plant and fabric of buildings: to plan or parti-
cipate in schemes of minor capital expenditure: and to be
involved, so Far as they affect services in gencral, in major
new building projects handled by outside consulfands,

Sulary on scake £€2,115-€2,265-£2,340G-£2,415-£2,495 in-
cluding all allowances and Lopdon Weighting, Applicants
should be corporate members of The Institution of Flee-
trical Engineers or of the Institution of Mechunical En-
gincers, A flut may he made available at reasonable rental,
il required.

Agpplication forms, to he returned by 23rd  Scptember,
1968, obtainable from (he House Governor.

MISCELLANEQUS

ENGRAVED  PLASTIC NAMLE  PLATES AND  STAFF
IDENTITY BADGES manufactured, Singles or quantities, Waork-
shops For the Disabled, Northern Road, Cosham, Portsmouth,
Tel.: Cosham 76533,

CIRCULATING PUMPS and Steam Turbines, Complete  units,
clectric and steam, spares and service, TURNEY TURRBINES Lid.,
&7 Station Roud, Harrow, Tel.: 1355 and 3449,

GUILLOTINES. Revolutionary “GABRO™ machines provide 0 to
106G {12G Stainless)  Capacity, straight and  noiching, to UN-
LIMITED, UNIDMSTORTED length for £60. Full details, GALE
BROS, (ENGINFERS) LTD.,, Smallicld, Horley, Surrey. Tel:
Smuallfield 2157,




New developments in M.4. series of
Hospital Incinerators mean

FASTER, MORE EFFICIENT
WASTE DISPOSAL

Already the most advanced type of incinerator specially
designed far hospitals, the gas or oil fired Scorer M.4. now has
still more impartant advantages. New, improved arrangement of
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 town 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 full details or ask far a representative to call.

HODGKINSON BENNIS LIMITED

Little Hulton, Worsley, Manchester. Tel. Watkden 4411




everyone
anted this

——

and now theycan all haveit!

It's called the Manloves Series 24 Super-Gap and it costs about 30% less than any similar
machine. Quality and performance remain as high as ever. How ? Well find out by writing

for details.

Manlove Alliott & Co. Limited.
P.O.Box 81, Bloomsgrove Works, Nottingham. Tel: Nottingham 75127 (3 lines),
Telegrams: - Manloves Nottingham.
London Office
Warwick Road, Hampton. Wick, Kingston-upaon-Thames, Surrey. Tei. 01-577 33078



