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THACKRAY

Porous Load

AUTOCLAVE

with
AUTOCLAM SLIDING DOOR

Fitted with pressure operated
door seal and air leakage detector.

Recessed or free standing models
with either rectangular or circular
chambers.

‘Stelvetite' finish in a wide range
of attractive colours.

Send for full rechnical specification to
CHAS F.

THACKRAY

LIMITED

P.0. Box 171, Park Street, Leeds 1,
Tel: 0532 20085

also at London and Glasgow,

Members of the
Association of British Steriliser Manufacturers




A
SPAN
OF PACKAGED

” WET-BACK
3 SIZES FROM 700 T0 2,240 Ih./hr. IN 15 SIZES FROM 5,000 TO 50,000 Ih./hr,
Simple, rapid, compact, low-cost. DRY-BACK

Full steam pressure from cold

IN 21 SIZES FROM 1,500 T0O 50,000 Ib./hr.
within 2 minutes. 0il or gas-fired.

Fired on oil, town gas, natural gas, or coal tar fuels.
all purpose package boilers
PRODUCTS of the BABCOCK & WILCOX ORGANISATION

For complete iflustrated descriptions please send for

Publication VX 2003 - Vaporax Package Steam Botler
Publication 1871/2 - Steambloc Packaged Boiler

BABCOCK & WILCOX (PACKAGED BOILERS) LIMITED
P.0.Box 1/6 Renfrew, Scotland - Tel.: 041-886 2281 - Telegrams: Babcock, Renfrew




Hospital building:
signpost tothefuture

Arbigrill has been selected by the Department of Health and
Social Security for their Industrial Building Compendium, fully meeting the
Department’s specifications at an approved cost.

The Arbigrill Modular System is based on a structural steel frame

compositely acting with precast concrete 'Grillcon’ floor units. Compared with
traditional methods, it can considerably reduce beam and floor depths

and allow maximum provision through the structure for complicated services
systems -- both horizontally and vertically, making alterations in service
requirements feasible with substantial economies in cost.

Special Contracts Division, Redpath Dorman Long Limitad,

RDL House, Goldington Road, Bedford. Telephane: Bedfard 65261 (14 lines). Telex: 82230 (a/b Redorm Bedfard)
of Terminal House, &2 Grosvenar Gardens, London, S.\W.1. Telephone : 01-730-2275.

Cansulting Civil and Structural Engineers for the Arbigrill System : Alan Marshall & Partners, London.

REDPATH DORMAN LONG

Illustration below shows the new opetating theatres
and intensive care unit, Radcliffe Infirmary, Oxford, now
under construction and employing the Arbigrill Moduiar

System. Architects : J. F. Watkins and Partners, Oxford.
Structural Consultants: John F. Farquharson & Partners, Londen.
Contractors : Walden & Son {Henley) Ltd., Henley-on-Thames.
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Our brilliant new

range of “square look”
quick-service water
boilers and counter sets —
which have attracted

so much attention

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

FG320 Counter Set (gas heated) Higher output.
320 pints boiling water per hour.
Approved by Gas Council.

A Also electrically-heated models.

Radiation

Company JACKSON BOILERS LTD.
FULLERTON PARK, ELLAND ROAD, LEEDS 11.
Tel: 76673/7

JaCkson Area Sales Offices:
42 Lambs Conduit Street, London WC1. Tel: 01-242 92156

25 Grange Road, Birmingham 14. Tel: 021-444 4722

®
Radiation Gioup Scottish Distribution Depot, Glasgow Road,
Ol er Longcroft, Nr Bonnybridge, Stirlingshire. Tel: 032.481-2123

75 Baliytore Road, Rathfarnham, Dublin. Tel: 900558

¥
- ‘@rm Member of the Catering Equipment Manufacturers' Association

— THE — w E L D I N G -

ANGLO - SWEDISH Anywhere—Anytime

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 Wharl, Thames Street,
Greenwich SEI0

01-858 2024/5

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




SQUARE DEAL

CHOOSE GRUNDFOS BOILER FEED PUNPS)

For proven efficiency, reliability and long life!
John Thompson get a square deal —so can YOU!
Write for full details of the Boiler Feed Pump range

GRUNDFOS PUMPS LTD

Boiler Feed Division Bilton Road Bletchley Bucks Telephone: Bletchley 3416




HAUCMC|l[J)I|:'{|'AYTE PATENT FRESH STERILE STEAM
CONTROL... HUMIDIFIERS

The need for producing and controlling the
carrect level of humidity is now met efficiently in Operating
Theatres, Treatment Rooms, etc., by this Calomax packaged unit
which readily lends itself to independent installation or
incorporation in air conditioning units.

CAL 0 M Ax ( E N G I N E E RS ) I-TD Sensitive humidification free from carry-over and operated by indirect

steam H{M.T.H.W. or Electric or combination standby.
LUPTON AVENUE, LEEDS 9. Telephone: 0532 34988/%
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two’s company...

and so's three, four or mare when they're part of the Moorwood-Vulcan range.
Take these two for instance — the Harleston Cooker and the Maxifry Fryer.
Designed on the unit principle so that any combination of items can be built

up and the greatest use made of available space.

Harleston features heavy gauge stainless steel, solid,
cast-iron hobs, autamatic lighting and is down in price !
Maxifry has stainless steel front and side panels,

60 tb. per hour output of chips from raw, flame failure
control, combined thermostat and ON-OFF tap,

cool zone and large bore emptying tap. An upper limit
temperature control can be fitted.

And the Maxifry too is down in price!

Town, Natural and L.P Gases.

Harleston and Maxifry — the compact cooker and fryer
from Moorwood-Vulcan. More details ? Yours from:

MOORWOODVULCAN LTD

Harleston Street, Sheffield S4 7QD. Tel: 23063.

Branches: London, Birmingham, Manchester, Bristol, Edinburgh,

A Brightside Company backed by the resources of the group,
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now
silence is
aluminium

Cresistal is a new aluminium alioy cubicle
curtain rail. [t mests all demands due to

the environment ! quietness, aesthetic appeal,
hygiene and freedom from maintenance.

{resistal, a silver anodised aluminium rail, has an intrinsic attractiveness,
without obtruding on ward decor, and incorporates 'Cresistoid’
clip-on, clip-off hooks which make it easy to remave and re-hang curtains.

Cresistal, a kit-form concept, comprising straight rails, bends and relatively few
COMPONENtS, SOlVes any INSTAHELION DrODISM. o s s s v o o e s o o s s o o o 1 Gt i o s
Cresistal has been accepted by the Department of I Please send me your brochure on 'Cresistal’, together
Health and Social Security for the Compendium  § with a sample of the rail and hook.
of Health Building Assemblies and is
displayed at Alexander Fleming House. |

Please fill in the coupon for a comprehensive brochure ; Narme

and samples. Send to:
Resistoid Lid., Salford Street, Long Acre, Birmingham 6

Compahy

Address
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We’re happy
to announce that
the Bunnie is no longer
the best...

Meet the Bunnie-Plus

When it came to Automatic Electric Incinerators, The Bunnie was a world beater.
Not any more.

We've introduced The Bunnie-Plus. And just look at its plus-points ...

— a hot-air jet-igniter burning system.

— a secondary smoke-removing combustion chamber,

— automatic ash shaker eliminating clogged hearths.

— a process-controlled fan extractor system.

— steel-jacketed, refractory lining on the combustion chamber.

— automatic safety cut-off of heat when the door is opened.

— quick installation construction — separate wall-plate for flue and conduit connection:
incinerator clips into position.

All brand-new maodifications to the warld-beating Bunnie. And all wrapped up in a

brand-new styled steel cabinet. No wonder we call The Bunnie-Plus The Bunnie-Plus.

Wandsworth

For information, contact:

The Wandsworth Electrical Manufacturing Company Limited, Dept. He2 , 7/9 Baker St.London, W1 Tel : 01-486 3201
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” With all

this at stake...

Y what price
power cuts?

The ability to maintain an electrical «—_é'
supply is essential to economic viability,
communications, human comforts and

even life itself. For Process Plant,

Communication Systems, Pumping Stations,

Hospitals—in fact, any essential service—
Auto Diesels Standby equipment cuts in
AUTOMATICALLY when the main
power supply fails. And not only for
Standby—the equipment may be used in
conjunction with, or instead of, the normal mains
supply to cut down on electricity charges.

NO-BREAK foo!

AUTO DIESELS LTD €D

Cowley Mill Road, Uxbridge, Middlesex. Tel: Uxbridge 38262. Telex: 263835

MEMBER OF THE BRABY GROUP |
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With all this at stake . .

what price power cuts !

Introduction

N 1964 the Ministry of Health issued a Technical

Memorandum describing the various methods and

applications of providing emergency supplies for
clectrical services in hospilals,

Until a few years ago it was general practice to provide
emergency electrical supplies for lighting only, in such
arcas as operating theatres and delivery rooms. With the
increasing dependence on electrically operated equipment,
whose continuity in service is of vital importance, the
facility of maintaining electrical supplies to this type of
equipment can be even more important than emergency
lighting. Typically, operating theatres, resuscitation
rooms, intensive therapy units depend entirely on elec-
tricity for their safe and proper functioning and a failure
on the mains electrical supply can seriously disrupt the
work of the hospital and endanger the patient,

The Ministry memorandum recommends that, where
it is essential that such services are maintained, an engine
driven generator is the most convenient and economical
method of providing the standby supply.

Applications

The application and specifications of this type of
equipment can vary enormously to suit the particular
requirements of an individual hospital and Auto Diesels

By M. S. RIDOUT

Home Sales Manager,
Power Plant Division, Auto Diesels Ltd.

have produced many unusual installations, some of which
are detailed tn the lollowing paragraphs, However, in a
great many cases it is possible to make use of manufactur-
ers commercial standards which have the advantages of
being well tried and proven units, giving the lowest price
with the greatest reliability commensurate with simplicity
of operation and maintenance.

Typical of this type of equipment is a 129 kVA Auto
Diesels standby generating set recently installed at
Stratheden Hospital at Cupar, Fife.

Stratheden Hospital Installation

This scheme was prepared by the Stratheden and
Associated Hospital Board’s appointed consullants,
Messrs. David Elder and partners of Dundee, who
placed the order with the Company for the compleie
supply, installation, site testing and commissioning of the
equipment.

The plant provides an output of 129 kVA at 0-8 power
factor, at a voltage of 415/240 volts 3 phase, 4 wire 50
c.p.s. and is powered by a Rolls-Royce diesel engine
coupled to a statically excited, self regulating alternator
both of which are mounted on a common fabricated steel
bed plate which is set on the foundations through anti-
vibration mountings.

The installation included a daily service fuel system,
ducting to take the radiator outlet air to atmosphere, an




acoustic type exhaust silencer and system which s lagged
with ashestos tape, and a floor mounting control cubicle
which incorporates all the necessary switchgear and
instrumentation.

The engine is fitled with special protection switches
which will shut the engine down in the event ol a fault
occurring due to low lubricating oil pressure, high cooling
water temperature and engine overspeed and the fuel
system incorporiales a level switch to give visual and
audible warning of low fuel level,

Automatic Operation

As it could not be guaranteed that hospital personnel
would be on hand to operate the equipment manually in
the event of a mains failure, it was decided to incorporate
the standard Auto Diesels automalic start and changeover
gystem,

This incorporates sensing units to detect a drop or
total failure of the mains supply on any of the mains
three phases. On receipt of such a signal the mains con-
tactor, incorporated within the control panel, is de-
energized and drops out and the engine’s 24 volt eleciric
starting system is automatically initiated.

When the engine runs up to normal operating speed of
1,500 r.p.m. (this normally takes about 10 seconds) and
the alternator voliage is up to nominal value, the standby
contactor- -which is mechanically and electrically inter-
locked with the mains contactor—is energised and closes,
thereby switching the standby electrical supply to the load
and the essential services, When the mains supply returns
and is Jdetermined to be a healthy supply the set auto-
matically shuts down and resets for the next day,

Special Mains Standby Duties

The above description relates to the Company’s
standard automatic mains standby equipment, but many
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129 kVA Auto Diesels standby generating set installed

atl Stratheden Haspital, Cupar, Fife, The photograph

shows the floor standing control panel which incorporates

the equipment instrumentation, switchgear and the
autematic control circuit.

variations are possible to comply with a user’s precise
need, for example: the sensing of the mains supply can be
within very close limits; typically 5%, of the nominal, and
the circuit can also be arranged (o sense variations in the
mains frequency.

Additional protection features can be fitted 1o the diesel
engine prime mover and the electrical circuit can incorp-
orate other methods of switching which will work in
conjunction with a hospital’s existing distribution circuits,

“No-Break’’ Systems

The above system always induces a break in the supply
to the cssential services whilst the engine runs up to speed
and is applied to the load. Although this is only about
10 seconds, it is sometimes referred to as a “long break™
unit to differentiate it from the system known as ““No-
Break™.

Requirements lor this Lype of equipment are rare in the
L. K. but some overseas authorities prefer to maintain the
supply to essential services with no break, however small,
in the supply. This is normally achieved by incorporating
a4 more complex type of unit which comprises a diesel
engine prime mover with an electrically operated mag-
netic clutch, The secondary side of the clutch is connected
1o a conventional squirrel cage clectric motor which is
directly connected to a heavy stee! {lywheel which is, in
{urn, connecled to the alternator.

Under normal conditions the motor, powered by the
mains, drives the flywheel and alternator which supplies
the load, The diesel engine is al rest and disconnected
from the remainder of the equipment as the magnetic
clutch is de-energised.

As soon as the main supply fails or varies beyond the
predetermined limits, the motor will automatically dis-
connect from the mains and the diesel engine electric
starting circuit will be initiated.

THE HOSPITAL ENGINEER




When the engine reaches normal operating speed, the
magnetic clutch is energised, thus engaging the engine to
the motor-flywheel-alternator assembly.

Throughout this operation, which is completed within
10 seconds, the supply is fully maintained from the
alternator by the kinetic energy of the flywheel, At no
time is the alternator disconnected from the load and,
during changeover, the frequency will drop by only about
I c.ps.

From this point the engine will continue to run the
complete assembly until the mains supply is restored, al
which time the engine is de-clutched and the motor
reconnected (o the mains.

Peak Lopping Systems

A further application of conventional diesel generating
sets that the Company have been particularly suecessful
with is the system known as Peak Lopping,

This principle is used in a number of hospitals and
involves a normal diesel generating set with a special
control circuit which will operate in conjunction with the
mains supply, automatically starting the generating set so

The engine generator unit of a standard Aute Diesels

ADQ 585. This type of umit will produce an output of

385 kVA (under N.T.P. conditiens) and, with automatic

starting equipment, will supply the lead within 10 seconds
of a failure of the mains supply.

SEPTEMBER., 1960

The Company's typical ‘‘No-break” set clearly showing

the diesel engine, ailternator, flywheel and motor, The

clutch between the engine and alternator is hidden by the
protective guari,

A similar unit to this was recently installed in 1{ospital
Traumatologico, Caracas, Venezuela.

that it supplies the peak load demands which are evident
when the hospital’s demand varies,

In this way it is possible to maintain the hospital’s
demand from the Local Electricity Supply to a pre-
determined level, thus reducing the electricity maximum
demand churges which are bascd on the highest peak
lead requirements during the period of a month or three
monihs, whichever period the local supply board’s maxi-
mum demand charges are based on.

In this way electricity charges can be reduced by as
much as 50", which enables the capital cost of the equip-
ment to be recovercd in a relatively short time.

This type of application also has the advantage that
the generating set can be brought in as a standby sel
during a mains supply failure,

The control circuits applied to this type of equipment
vary considerably, ranging from a simple circuit where
the set is operated manually and supplies an isolated
section of the hospital load, to a fully automatic system
which will automatically start the engine set on receipl of
a signal that the hospital’s predetermined maximum
demand has been reached. The equipment will then be
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automatically paralleled and synchronized with the
normal mains supply.

Silenced Diesel Generating Sets

One of the major problems with conventional diesel
generating sets is the very considerable noise that the
diese! engine prime mover produces, This can typically
be a level of 95 to 100 decibels (on the “A’ scale) al a
distance of 12 It. and obviously has considerable nuisance
value when the equipment is installed near personnel or
patient areas.

Some 6 years ago, the Company produced the first
ever silenced diesel generating sets in the form of a 5 kVA
trailer mounted unit for military applications. Since then
this range has been extended to 200 kVA and has found
obvious outlets in the field of television outside broad-
casting and film location work,

The majority of these units were in trailer mounted or
vehicle mounted form f{or easy mobility to suil the appli-
cation but a further progression was achieved by
manufacturing these silenced units in static form for
standby to mains duty, and hospital engineers and authori-
ties were quick Lo appreciate these units as the solution 1o
a noise problem normally associated with diesel engine
powered stundby plant.

The first Auto Diesels silenced diescl generator to be
installed in a hospital was a 45 kVA unit equipped with
fully automatic mains failure circuits for Mile End
Hospital, and since this time a considerable number of
silenced generators have been supplied for installation
in hospitals in the U.K, and abroad.

The silencing of the diesel engine is achieved by a special
silencing and air cooling system incorporated in a sheet
steel enclosure which reduces noise levels to approxi-
mately 55 db *A’ at a distance of 12 fi. This means that
the equipment is virtually inaudable, with normal back-
ground noise, at a distance of 25 ft.

An additional advantage is that, by virtue of the sound-
proofing enclosure, this type of unit is also completely
weatherprool and can be installed out of doors, thereby
obviating the necessity for a special engine room,
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The Company’s 45 kVA silenced diesel generating set

as installed at Mile End Hospital. The automatic

“‘mains failure’” circuit control panel is supplied

separately but the equipment incorporates an eight
hour fuel tank.

j

Mobhile Power Plants

The silenced generators seferred to above can also be
supplicd in mobile form, as can conventional diesel
clectric sets, to suit the application that some hospital
authorities have. This is to satisfy the needs of a number
of small hospitals which can suffer a mains failure for a
period of, say, 30 minutes,

By keeping a mobile generaling set at a central point,
it is possible for an authority or management committee
to seryice the requirements of several small unils by trans-
porting such equipment to the particular unit which has
the requirement or power lailure.

Transistorised or *“Solid State’”> Control

The development of transistorised or “solid state”
electrical circuits, as an alternative to the conventional
relay type of circuit, has been very swift in the last few
years, and the firm supply circuits for control of diesel
generating sets in this form.,

This means that, instead of the conventional bank of
relays for engine control and protection circuits, these
functions are performed by small “plug-in” modules in
the control panel.

An Auto Diesels “Solid State’’ control circuit and modules. A
conventional relay cireuit would require two to three times the volume.

THE HOSPITALENGINEER




The single stage, two hearing Stad gas turbine unit, manufactured by
the Company which can be utilised in industrial, shaft drive form,
for electrical generation duties,

The very obvious advantages that this type of unit has
is thal “‘solid state™ circuits have no moving parts and
cannot therefore wear out. Maintenance is greatly simpli-
fied by the mere removal of a faulty module and insertion
of a spare,

One of the disadvantages in the past with “solid state™
circuits has been the higher cost of this type of equipment
aver the conventional relay circuit.

However, the Company are using the latest available
compaonents in their *“solid state™ circuits and can produce
a [ull circuit incorporating all protection und operating
functions of the equipment which is only nominally more
expensive than the conventional circuit,

Future Developments

The applications of power plant for such users as
hospitals is expanding rapidly, and the Company have a
constant development programme in operation to ensure
that the changing requirements of hospital authorities are
met,

A relatively new development is the Gas Turbine, and
Anto Diesels manufacture the highly successful Stad unit

which will provide some 200 kVA when used as a shall
drive unit for electrical generation,

In the past Gas Turbines have had disadvantages of
cost and fuel consumption against the advantages of
savings in size and weight. However, improved produc-
tion methods are reducing the cost of this type of plant
and the advent of Natural Gas and lotal energy systems
in the future present very interesting and viable cases,

A COMPLETE HOSPITAL SERVICE FOR THE AMAZON JUNGLES

A CONTRACT worth £3,000,000 to supply the complete infra-
structure for a hospital service on a ‘turnkey’ basis throughout
the interior of the Brazilian State of Amazonas has been won
jointly by The International Professional Consortium for
Health Services (1.P.C.H.S.) and Coseley Buildings Ltd.,
of Wolverhampton.

The contract, which allies the provision of British ‘know
how’ with exports of goods and equipment, provides for pro-
fessional and technical consultancy services, the supply and
supervision of erection of prefabricated buildings, the supply
of all medical equipment from X-ray and surgical equipment
to handages and cutlery, the preparation of staffing schedules
and maintenance requirements and arrangements for loan
finance.

This is believed to be the first contract of its type and size
anywhere in the world,

The network of prefabricated health centres will comprise
7 hospital units, 24 health centres and 13 outpatients/emerg-
ency units located variously at 44 sites throughout the interior
of the Amazon. Additionally, 25 houses, fully furnished and
equipped, are being supplicd to accommodate doctors.

With the exceplion of the hospitals located in and around
the capital—Manaus, all other units will be situated in the
depths of the Brazilian jungle, the most remote being 1,300
miles from Manaus.

SEPTEMBER, 1969

The buildings for these “Planned Hospital Units™ are single
storcy, steel framed Coseley “‘Paramount’ design, clad in
insulated aluminium sheeting. All units will be supplied ¢com-
plete with full medical equipment, furniture, fittings, electrical
generator and water purification system. The major hospital
units include operating theatre, obstetric wards, radiography,
laboratories and outpatients department as well as a kitchen,
staff canteen and administrative block.

Erection will be carried out by local labour under the joint
supervision of I.P.C.H.S. and Coseley experts,

The contract also includes the medical equipment and
engines necessary to convert twelve custom built boats into
floating medical units. These will be used both as ambulances
for conveying patients between various centres and also 1o
administer medical carc to the more remote arcas not served
by one of the health centres.

Under the terms of the contract, I.P.C.H.S. is required to
provide the technical services and to survey the existing con-
ditions and resources of each of the 44 sites, and Coscley
Buildings Ltd. are responsible for the despatch of all buildings
and cquipment from Britain by April 1970, and to have all
units in the network operational by December 1970,

The technical and professional services, for which 1.P.C.H.S.
is responsible, will be carried out by two of its member [irms,
The Oxford Architects Partnership, The Economist Infelti-
gence Unit and by its Brazilian associate SORTEC.
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Problems of Scales, Gorrosion and Hydrogen
Embrittlement in Boiler Plant

By E. HOULT, AM.C.T., F.RIC.

Fig. 1. A typical example of caustic cracking in the plate of a riveted shell type of boiler.

N the {irst part of this century. caustic cracking was one
of the most feared types of corrosion with which
boiler operators were faced, and was the cause of the

disastrous explosion at York in 1949.

A typical example of cracking resulting from attack by
caustic soda is shown in Fig. 1. The cracks are parallel to
the edge of the plate, and il can be appreciated that,
should the cracks at each rivet hole have joined. the
strength of the scam would have been greatly reduced
and the seam would have eventually ripped apart
Fortunately, the cracks were found before this occurred.

This paper was first read by the author in London in January,
1968, and, subsequently, in Birmingham and Dundee at meelings of
the Combustion Engineering Association. We are indebted 1o the
Association and to the Editer of Vigilance for permission 1o repro-
duce the paper.

Mr. Hoult joined The National Boiler & General Insurance
Company in 1950, many years before the formation of NV Group.
As chemist to the National and later (o NV Group, he has con-
siderable experience of problems associated with the subjecl of
this paper.
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It is now generally accepted that caustic cracking can
oceur in boilers with drums of riveted seam construction,
but the following conditions must prevail:

{1) There must be a leak of steum to atmosphere, to

allow ¢oncentration of boiler water in the seam,

{2) The concentration of the caustic soda must be

above the range 5% to 10%,

(3) The water must be conducive Lo caustic cracking,

(4) The metal must be under high tensile stress,

Few operaiors ol boiler plant were aware of Lhese
conditions when in 1952 a symposium was arranged in
London to discuss caustic cracking, and many operators,
investigators, and other interested people, attended.

Consequently, much information came to light, and as
this was recorded and issued in the form ol a booklet,
“Causlic Cracking in Steam Boilers™, published by the
Society of the Chemical Industry, many people were able
to study the subject more closely and use the information

as a guide on precautions necessary to avoid this type of

cracking. The maintenance of the sodium sulphate

THE HOSPITAL ENGINEER




Fig. 2. Water-side gas tube, showing pitting and a perforation.

content of the boiler water at never less than 2-5 times the
caustic soda content, or the sodium nitrate never less than
0-4 times the total alkali in terms of caustic soda, were
the precautions taken,

Although caustic cracking has now become less of a
worry to boiler operators and engincering insurance
companies, it still occurs from time to time.

In the second half of the century another problem has
faced producers of steam, known as “on-load™ corrosion,
but whereas caustic cracking is a matter concerned with
low-pressure boiler operation in boilers with drums of
riveted seam construction, this new source of hoiler out-
age is confined to the higher range of pressurc and in
many cases the steel is said to be embritiled by the hydro-
gen produced in corrosion,

A symposium on hydrogen embrittlement and “on-
load™ corrosion has never been held in this country and
few know either about it or its cause., A good deal of
experiment has been carried out 1o determine (¢) why
steel becomes oxidised producing massive amounts of
magnetic iron oxide, and (h) why in some cases the
hydrogen evolved penetrales the steel, forming methane
with the carbon, whilst in others it does not, Although
some suggestions have been made as to the cause, no
consensus of opinion has been reached. In some instances,
research work has not simulated actual working conditions
and, therefore, may not give the cause ol ““on-load™
corrosion,

It was with a view lo disseminating the experience
gained over the last seven years in a plant where “on-load”

SEPTEMBER, 1969

corrosion and hydrogen embrittlement had occurred, and
in the hope that others with similur experience might get
together (o discuss this problem, that the subject ol tloday’s
meeting was suggested, To make the talk more complete,
it is desirable to say something about scales and corrosion
and finally a cause will be suggested and ways of prevent-
ing “on-load™ corrosion will be pul forward.

In low-pressure boilers, i.e., pressures below 250 Ibs,
per square inch, scales are formed as a result of either
isufficient or incorrect water trealment, or no treatment
at all, These scales comprise mainly calcium carbonaite
and sulphate, and calcium silicate. Any corrosion is mainly
of a pitting nature, which is essentially due to oxygen,
possibly in a water which is insufliciently alkaline. Fig. 2
is a photograph of a perforation in a tube, following
corrosion,

In the medium range of boiler pressure operation --and
of course there is no hard-and-fast division between low
and medium- - other types of scale appear, such as analcite
(sodium alumino-silicate), acmite (sodium iron-silicate),
silica and, again, calcium silicate, In addition to these
scales, which occlude calcium phosphate where phosphate
is used in conditioning the boiler water, scales form from
copper and iron oxides,

TABLE |

(A) Calcium silicate scale,

Lime as CaQ 44-42°,
Magnesia as MgO 2-89"7
[ron and alumina as R0, 3179
Silicates as 810, 17-07%
Carbonates as CO, 13-44%
Phosphates as PO, 627"
Sulphates as SO, 1-547,
Loss on ignition 17-087;,
{(B) Sodium alumino-silicate-carbonate
conditioning.
Sodium oxide as Na,O 10719,
Lime as CaO 21004,
Magnesia as MgQO 0659
[ron oxide as Fe,O, 1-607%,
Alumina as AlLO, 1391 %
Silicales as Si0, 32-68°;
Sulphatces as SO, 24949
Loss on ignition 12-68°;
(C) Sodium alumino-silicate-phosphate
conditioning.

Sodium oxide a5 Na,O 3977,
Lime as CaQ 30-00",
Magnesia as MgO 4-92°7
Iron oxide as Fe, 0, 320
Alumina as ALO, 6761,
Copper oxide as Cu0) 1-19%,
Silicates Si0, 19-44°7
Phosphates as P,O; 22-70 "
Loss on ignition 440
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Fig. 3. Tube interior, showing two slight bulges, with penetration
through the larger one, and deposits of scale.

In Table 1 are given typical examples of (@) carbonate-
silicate scale, (b) sodium alumino-silicate scate when using
carbonate conditioning and (¢} sodium alumino-silicate
scale when using phosphate. The cause of all these scales
was, fundamentally, owing to failure to maintain either
correct conditions when softening, or the recommended
compositions of the boiler waters, Our laboratories have
on record, however, an example where a sodium alumino-
silicate was unavoidable because alumina and silica were
present naturally in the make-up water, but alumina is
present in some cases because of the wrong application of
aluminium salts in feed waters containing little magnesia.

It has been our experience that thin scales, for example
0-050” thick, of sodium alumino-silicate, or calcium sili-
cate, which have low coeflicients of heat transfer, cause
overheating of tubes, with the result thai they bulge and
burst at the apex of the bulge. Fig. 3 is a photograph of a
tube which has bulged in the manner described,

At the higher range pressures—and for convenience a
figure of 600 p.s.i.g. is considered—water treatment is
vsually of such a high standard that these scales do not
normally appear, and any operator of boiler plant who
found a scale of this nature would be very concerned
indeed and would set about its removal and prevent its
formation,

“On-load” corrosion problems however, do occur,
where high heat absorption takes place, even though the
water is maintained in a suitable condition. Belore turning
to “on-load” corrosion of water walls, however, it should

Fig. 4. An attemperator tube, showing waterside corrosion
just above tube-plate level.
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be mentioned that corrosion dees occur also on surfaces
where the temperature difference between heat source and
water is not large, An example of this is shown in Fig. 4.

This tube was taken from an attemperator of a waler
tube boiler operating at 600 p.s.i.g. The raw feed water
was demineralized, and demineralized waler comprised
approximately 25%, to 309, of the feed. The feed was
made suitably alkaline and mechanmically and chemically
deacrated. The boiler operated with a caustic alkalinity
of about 150 parts per million and a phosphate reserve of
about 50 parts as POy.

Corrosion was not occurring in the boiler itself, but it
was necessary to renew the ends of the hair-pin tubes on
the steam inlet side after two years, In each case there was
a build-up of deposit on the tube plate and around the
base of the tubes only on the side where the steam entered,
Only where there was a build-up of this deposit did
corrosion occur, but corrosion was sufficiently rapid to
cause perforation of the tubes in two years and quite deep
pits in the tube plate.

TABLE 1I
Attemperator deposit.
Lime as % CaO 130
Magnesia as %, MgO -3
Tron oxide as % Fe, O, 622
Copper oxide as % CuO 7-9
Phosphates as % PO, 109
Silicates as % 5i0, 06
Loss on ignition 30

Analysis on material dried 105°C.

In Table IT is given the analysis of the deposit. 1t can be
seen that the predominant constituent is iron oxide, and
although it is here expressed as Fe,O; it would be present
in the attemperator as magnetic iron oxide, This deposit
was hard and porous and was quite difficult to break up.

IF the iron oxide is taken out of the analysis, it can be
seen that the main constituents are calcium phosphate
and copper oxide. These substances were brought in by
the feed water, and there is little doubt that some of the
iron oxide was too, This occurrence suggested that the
cause of the corrosion was fundamentally the build-up of
deposit in the attemperator, owing to the slowing down
of the boiler water passing through, allowing the sludge
to settle, By suilably arranging the blow-down so that the
sludge was removed, corrosion has been prevented.

This particular incident is mentioned because it clearly
indicates that corrosion can occur where a feed water is
sufficiently alkaline and mechanically and chemically
deaerated, This fact will be referred to later.

In 1960, a water tube boiler of M.C.R. 220,000 tbs/hour
operating at a pressure of 900 p.s.i.g. with superheat
temperature 900°F, was giving trouble, as the steam
temperature could not be kept down to the design figure
except when the sootblowers had been used. Then water
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appeared in the steam, The plant was about two years old,
When the boiler plant was shut down, it was found that
the tubes of the attemperator, again on the water side,
but on the side where the steam entered, had been severely
corroded and that many of the tubes were perforated.
Examination of these tubes revealed they had not only
been corroded, but had become embrittled. Clinging to
the tubes was a deposit which was stratified with large
amounts of native copper.

TABLE 111

Corrosion products taken from
the tubes of an attemperator,

Lime as CaQ 26
Magnesia as MgO Trace
Iron oxide as Fe,O, 60-0%
Copper as CuO 41-7%;,
Nickel as NiO 0-19%
Silicates as 8i0, Trace
Phosphates as P,O; 33%

Table HI gives the analysis of this clinging deposit, and
Fig. 5 is a photograph showing the copper layers in the
deposit. A tube, which had been severely corroded, is
shown in Fig, 6, while Fig, 7 is a photomicrograph of a
cross-section of the tube wall showing a deep pit and
that the mild steel had been decarburised. There are
numerous microcracks, suggesting hydrogen damage.

Ii was concluded that the attemperator, having collected
a large amount of deposit, was not functioning correctly
owing to the impedence of water circulation, and that
concenlralion was occurring. Again, this shows that,
where deposit is present in a boiler, corrosion can occur
and hydrogen damage take place, even though the tem-
perature at which heat is being transferred is only 900°F.

A few months later the same boiler had to be taken out
of commission because of a cracked water wall tube.
Again it was found that there were massive amounts of
magnetic iron oxide present in the tube, together with
native copper. The tube was found to be affected by hydro-
gen embrittlement.

Fig. 8 is a photograph of the interior of 4 tube showing
massive scab formation, and this was typical of other
tubes removed from the boiler.

It was suspected there was scule on the internal surfaces
of the tubes, and closer examination of the tube, away
from the corroded area, was made by testing electrically,
An E.M.F. was applied through the tube wall and it was
found there was a resistance ol over one million ohms,
between the outer and inner surfaces facing the fire,
whereas on the side away from the fire the resistance was
less than 40, This suggested something wus present on the
bore surface as the outer surface had been cleaned.

Thirty-eight tubes, which were though{ Lo have been
atfected, had already been cut out of the boiler so samples
of tube 6" long were taken, three from an uncorroded
tube and three from a corroded one, The three samples
were taken from the top, middle and bottom of each water
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Fig. 5. Deposit taken from the tube wall of an attemperator tube
shawing layers of native copper.

Fig. 6. Severely corroded attemperator tube,

.

Fig, 7. Photomicrograph of a cross-section taken from the tube
showing one of the deep pits, decarburisation of the steel and numerous
micro-cracks.




Fig. 8. (Approx i full size.) Tube interior en furnace side showing ¢longated corrosion area with remains of
corrosion scab adhering.

wall tube in the burner zone. On receipt, the resistance ol Next, | wide longitudinal strips were cul from cach
the wall of cach piece was measured and then the sludge picce ol tube, one from the front and one from the back
which had dried on the surface was brushed off and the and 10 resistance (ests carried out on each strip, and the
specimens tested again. average recorded,

TABLE 1V
Resistance to 500 Volts through wall uncorreded tube,

*Longiludinal Scetion **Strip 17 Wide
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Top Fireside
Centre Fireside
Bottom Fireside
Top Back
Centre Back
Bottom Back

Top Fireside
Centre Fireside
Bottom Fireside
Top Back
Centre Back
Bottom Back

As Received
4 megohms
0-2 megohms
20-0 megohms
233-0 ochms
670 ohms
429-0 ohms

Sludge Removed

2 megohms
04 megohms
2-0 megohms
120-0 ohms
Negligible
410 ohms

Corroded tube.,

5-0 megohms

1:0 megohms

2-0 megohms
300-0 ohms
159-00 ohims
785-0 ohms

*One test

3.0 megohms

1-0 megohms

1-5 megohms
90-0 ohms
72-0 ohims
70-0 ohms

Sludge Removed

200 ohms
4-4 megohms
9-0 megohms

310 ohms

4-0 megohms
{-2 megohms
0-6 megohms

50-0 ohms

**Average of
10 tests
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Fig. 9. Bent, cracked {(embrittled} and uncracked longitudinal strips showing scale abutting the metal,

Table 1V summarises the results obtained, and it can
be seen al a glance that resistance is many times greater
in tube walls facing the fire than in those away (rom it, It
was desirable to find out what was impeding the current,
as it was thought this would also adversely allect heat
transfer. On close cxamination a scale was detected which
on removal was found to be 0-015” thick facing the fire
and 0-001"-0-0015" away rom the firc,

Fig. 9 is a photograph ol a strip from which some scale
has been removed. and the scale abutting on to the bare
metal is sharply defined. Analysis of this scale was reveal-
ing, and the iests showed that not only did the scale con-
tain many of the metals which were in the sysiem, but
that only 30/40" of the material was magnetic iron oxide.
The results of the analysis are given in Table V,

TABLE V¥V

Typical composition of scale from internal surfaces
towards the fire, water-wall tube,

Sodium oxide as %, Na, O 2-5
Lime as % Ca0 32
Magnesia as %, MpO 1-3
Iron oxide as 9 Fe, Oy 296
Copper oxide as %, CuO 43-9
Zine oxide as %, ZnQ 8-
Nickel oxide as 9 NiO 0-6
Silica as %, Si0, 0-8
Sulphate as Y, SO, 39
Phosphate as Y PO, 58
Gain-on-ignition 32

This material could only have come from corrosion ol

the steam condensate feed system and from the make-up
water and it was decided the boiler should be chemically
cleaned. The boiler was later examined in 1964, and the
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scale was found 1o have formed again on the internal
surlaces, Once more il was acid cleaned, Up to the time
of this meeting, this boiler has run for seven yeurs —more
or less continuously without further trouble, (The scale
was 0-009” 10 0-013" 1n August, 1968, when the boiler wax
again cleaned.)

A second boiler, commissioned in 1955, operaling al
1,500 p.s.ig. und rated at 450,000 Ibs, per hour, had 10 be
taken off load last year due to the failure of a generatling
tube, A waler wall tube lailed a month later, Examination
of the tubes showed there was a massive build-up of
magnetic iron oxide, and hydrogen embrittlement had
resulted in cracking, Other parts of the tube, away from
the corrosion, were examined, and again scale was found
on the bore surface about 0-017” thick, in one case round
the whole circumference, but only on the interior 1o the
fireside on the other, Chemical examination of the scale
revealed a large variety of corrosion products and mater-
ials Trom the feed and condensate system, In this case
100, condensate had been used, and the causticily of the
boiler water was maintained by the use of trisedium
phosphate. The botler was acid cleaned and there was
little doubt, when the cleaning was in process, the boiler
contained a large amount of iron oxtde and copper oxide,
suggesting, i one may use the word, that, prior to
cleaning, the boiler was dirty.

In a (hird boiler operating at 900 p.s.i.g, and rated at
90,000 lbs. per hour corrosion had occurred owing to loss
of alkalinity. The boiler was opened for examination and
a piece of corroded tube removed. The tube was examined
for scale and it was found that there was a scale build-up,
towards the fireside internally, of 0-015"-0-018" thick.

Chemical analysis revealed that this scale again com-
prised iron oxide, copper oxide and other metals present
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Fig. 10. Photomicrograph of a crack in a water wall tube following
hydrogen embrittlement showing metallic copper plated out in the
crack.

in the boiler system, in addition to small amounts of
materials likely to be present in the feed water owing to
condenser leakage. The feed was essentially condensate.
There had, however, been occasions when leakage from
condensers had resulted in the addition of calcium and
magnesium salts,

In the case of a fourth boiler, which was operating at
700 p.s.i.g., a similar build-up of iron and copper oxide
scale was found where corrosion and subsequent hydro-
gen embrittlement had occurred.

Suggested cause of ““on-load** corrosion

Steel is unstable in water and corrodes. In boiler plant,
a film of black magnetic oxide is formed on the metal
surface, and this protects the metal, Where the condition
of the boiler water is unsuitable with regard to hardness
salts, scales cover this oxide. These scales are found (o be
thicker towards the fire than away from il, and this is
considered to be due to the concentrating film of water,
as a result of heat transfer. Where, however, feed water is
of such quality that litile sludge of a calcic nature is present,
the predominant solids in the boiler will be oxides of the
metals comprising the condensate feed system,

It is reasonable to suggest that these oxides will also
concentrate in the film and stick to the tube wall. In the
foregoing it has been shown that oxides of iron and copper
have been [ound internally on waler walls in much
greater thickness towards the fire than away from it, thus
supporting this view. In a generating tube the thickness
ol this type of scale was found to be fairly uniform around
the circumference, which might be expected. It has been
seen that thin calcium silicate and sodium alumino-silicate
scales of 0-050” thick have caused heating of metal to over
1,200°F. Although iron oxide and copper oxide may not
have as low coeflicients of heat {ransfer as these scales,
there is little doubt that heat transfer will be impeded and
the temperature of tube walls will increase, particularly
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if the scales are porous and allow steam to form in the
interstices, It is known that steam blanketing results in
corrosjion.

Evidence has been given of corrosion occurring under
deposits in an attemperator, even though the temperature
dilferential between heat source and water was only a few
hundred degrees Fahrenheit. Severe corrosion, resulting
in hydrogen damage, was alsoexperienced in an attemper-
ator where concentration of deposit and boiler waler was
thought to have taken place. Both circumstances sugpest
concentration was the primary cause of the corrosion.
It is known that concentrated caustic soda corrodes steel,
and this probably was the corrodent,

Referring to the last sentence, it must be made quite
clear that the type of corrosion mentioned is not caustic
cracking, as shown previously, but chemical solution of
the metal surface, leaving the metal with a gouged-out
appearance.

Having again drawn aliention to the main causes of
corrosion, one mechanism by which “on-load”™ corrosion
may occur can be put forward, Tests carried out on feed
walers show that 0-01 part per million of iron and of
copper passing to the boiler are not uncommon. Small
amounts of other metals are probably also present, as
may be calcium and magnesium salts, All slowly con-
centrate in the boiler and some are deposited in the tubes
as scale,

After a period of time the thickness of these deposils
becomes sufficient 1o have an effect on the heat transfer,
and the temperature of the metal wall rises above its
normal operating temperature.

In a high-pressure boiler, this increase need not be
large to raise the metal lemperature 1o a point where
the normal iron-walter reaction, producing the oxide, is
quickened. This reaction then increases the thickness of
scale by the iron oxide produced from the tubewall. If, in
addition, there is concentration of salls and causlic soda,
or steam is produced in porous deposits, then these con-
ditions will assist the corrosion taking place and quicken
the rate of build-up.

It may be that copper oxide dissolves in concentrating
caustic soda, copper plates out and at the same time iron
goes into solution, Lo reappear as iron oxide on dilution.
Fig. 10 is a photomicrograph of cracks in the metal of a
tube wall showing the deposition of copper along the
length of the cracks. This lends support to the view that
the copper was in solution, as solid copper oxide would
have to be very finely divided and packed in preferentially
Lo produce relatively so much copper when the oxide was
reduced by the hydrogen from the corrosion process.

At first, the build-up of the scale will be slow, depending
upon the entry of solids in the [eed water, e, the pick-up
of corrosion products from the feed and condensate
systems. The less corrosion in these sysiems, the slower the
process will be, but, as the scale thickens, so the pace of
corrosion will accelerate. 1 the rate is slow, hydrogen
may have lime to penetrate the metal, whereas il the
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metal surface is continuously being removed by corrosion,
hydrogen embrittiement may not be able to take place.
Fast or slow, there is finally a large amount of magnetic
iron oxide produced, which will result in rapid corrosion
al the end. Should this oxide break loose and circulale
throughout the boiler, there is also the possibility of a
build-up causing over-heating elswhere,

Prevention

It has been suggested that deposition of corrosion
products produced externally to the boiler is one of the
primary causes of “on-load™ corrosion and hydrogen
embrittlement. If this be the case, the method of preven-
tion seems simple—stop the entry of corrosion products
into the boiler. In theory, this should be possible by
stopping the entry of oxygen inlo the system, bul in
practice the prevention of the pick-up of iron and copper
15 difficult, Alternatively, perhaps they could be liltered

out or removed by ion exchange resins, and in fact this is
what is now being done,

However, there seems Lo be another way—acid clean
the boiler and remove the scale belore il reaches a critical
thickness, In three of the cases mentioned this has been
done. In onc casc the boiler has now run seven years with-
out a recurrence,

Up to the present, scale thickness has been measured
following the removal of a tube from the hottest part of
the boiler. NV Group are now experimenting with an
instrument to measure the thickness in situ, but unfortu-
naiely, at present, there must be access {or the probe (o
pass down the tube.

Before closing 1 would like to thank Mr. Robey, of
Bowaters, for giving permission for the experience gained
in this work to be published, and (o thank my colleagues
for their assistance.

Productivity and Training

PropucTIvITY is a concept which is much discussed but little
understood in the hospital service. The incentive schemes
which are now being introduced, and the proposed inlerim
bonus scheme, which will soon affect all hospitals, are the
result of Report No. 29 of the National Board for Prices and
Incomes. Initially, these schemes affect ancillary staff but their
repercussions are likely to spread much more widely and to
cause basic changes in the management philosophy of the
service,

Productivity, therefore, raises vast training problems and
in the autumn of 1968 the King's Fund made a grant to the
North East Metropolitan Regional Hospital Board to enable
Mr. Duncan Smith to undertakea pilot study on this subject
for the Board. Mr. Smith completed the study before his
recent appointment as training officer, National Health
Service, and though the Department regards his report,
published by the King's Fund under the title Productivity and
Training*, as a useful basis for discussion, it does not represent
official policy.

The report points out that training must be based on a
close analysis of the situation and the author examines the
concept of productivity and the wholly novel demands which
it makes on the hospital service. [t also points out how vital
this problem has become now that half the gross national
product is spent in the public sector of the economy. Re-
sources of so massive a kind must be used economically and
it is clear that all public services must put their own houses in
order before they can reasonably demand more sacrifices
from the taxpayer. Work study has confirmed the charges of
Report No. 29 that ‘the standard of labour management is
low” in hospitals and has shown that many millions of pounds
a year can be saved.

The author of the report visited all the hospitals at which
incentive bonus schemes were in operation and described

*King Edward’s Hospital Fund for London, Productivity and Training
1969, price 8s 6d, post free in the U.K.
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what he found. The results appear encouraging and in several
instances staff’ have doubled their productivily without work-
ing under strain. Consequently, they are benefiting financially
as well as freeing resources for other purposes.

So far, however, the process has barely begun. Many more
work study officers have to be recruited and trained, and
management has (o be taught to use them. The co-operation
of the staff has to be secured at every hospital in the country
and new relationships with the unions have to be developed.
All this involves a new form of participative management and
the problem is thus linked with that posed in another recent
King's Fund publication Jeint Consultation—DBefeat  or
Opportunity ?

The author has made a number of suggestions about (he
forms of training which are necessary 1o take full advantage
of the investment which the service is making in recruiting
800 work study officers.

He points out thal training cannot get fully into gear until
munagement decisions about the strategy of the productivity
drive have been taken. Various alternatives are examined in
simple language which avoids the work study jargon that
sometimes clouds discussion of this subject. The conclusion
is that this is a problem of the utmost urgency and one which
could vitally affect relationships in the service.

The subject under discussion

In association with the King's Fund College of Hospital
Management, the Hospital Centre has arranged a series of
conferences al which various aspects of hospital management,
and especially personnel management, have been discussed.
The fifth conference was held at the Centre on 24th June on
the subject of Produclivity and Training.

A sclection of the principal papers given on this occasion
are summarised below,

(See page 2012)
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PRODUCTIVITY—THE ROLE OF THE DEPARTMENT OF HEALTH
by L. G. §. MASON, O.B.E., F.C.L.S.,, F.B.l.M., Assistant Secretary, Department of Health

The stimulus 1o the develepment of productivity schemes in the
Health Service siems from Report No. 29 of the National Board for
Prices and Incomes, although a limited number of schemes had
been launched by the Department of Health before this Report was
issued. The Report within its terms of reference is primarily con-
cerned with matters affecting the pay of manual workers in local
government, the National Health Service and Gas and Water Supply.
In the process of doing this it criticises the Nalional Health Service
for nol being geared to obtain value for money spent and for de-
ficiencies in the use of medern labour techniques. It recommends in
the field of manual work with which il is concerned, management
improvements, including the fuller use of work study, which apart
from achieving substantial savings will make it possible for manual
workers 1o earn more by providing them with the opportunity 1o do
so—to earn more as the result of working harder and more
elfectively.

The National Health Service is the sixth largest industry in the
country and employs some 203,000 manual workers and including
some 29,000 workers on hospital building and engineering main-
tenance. The wage bill of this staff is about 33°17/3v, of the total
wages cost of the Hospital Service, tolalling £523m. p.a. The Report
says that productivity schemes in local government are producing
a rate of saving in labour costs and on-costs in the range of £100
£300 a year for each operative employed after taking account of the
costs of devising and administering a scheme. Whether savings of
this order can be achieved in the N.H.S. remains to be seen but,
with the scale of expenditure in the N.H.S., the challenge is clear.

Productivity

By itself the word Productivity means very little. 11 becomes
active and meaningful when it is compared with some other level of
achievemnent, e.g. relative productivity or increased productivily
means a more effective use of resources, Specifically, it can be
described as the ratio between input and oulput. An increase in
productivity means a better output for present labour cost or the
maintenance of the present leve! of output at & lower labour cost,

These improvements can be achieved by beller management
which includes lmproved control (the process of setling objectives
and slandards and reviewing achievement), the introduction ol
more efficient methods and the avoidance of waste. On the parl of
the stafT, increased productivity means greater effort and willingress
o adopt different methods of work.

Increased productivity is by no means limited to improvements
in the field of manual work. It can take different forms, in diflerent
fields of activity. In recent years there has been an increasing volume
of advice, reports and information on many aspects of hospital
work, on medical organisation, nursing organisation, supplies work
and, in the field of O & M and Wark Study, reports on laundry
management and the management of portering services and develop-
menis of the technique of Management Survey and other methods
of assessing administrative efficiency. Ln the Part 1'V Services studies
are well advanced 10 transfer much of the work of the Denlal
Estimates Board to a computer, and the feasibility of handling the
routine work of Executive Councils by compuler is being examined
100.

This description illustrates 1o some extent the role of the Depart-
ment of Health in relation to productivity generally, but the subject
of this Conference relates only 1o the role of the Department in
introducing and supporting productivity schemes.

In this field the role of the Department is very clear, not only
because of the general demand from hospital authorities thal it
should take all practicable steps o co-ordinate action, to avoid
waste of effort and delay in the construction and design ol produc-
tivity schemes which could result if every hospital authority worked
on its own without reference to the achievements of others, but also
10 take all steps which will on the one hand stimulate and encourage
development of schemes and on the other to keep the process of
approval of schemes through the Whitley machinery, or viherwise,
as simple and as effective as possible.

Action being taken by the Department

Time does not permit me to give any more than a brief sketch pl'
some of the main actions being taken by the Department Lo assist
the development of productivity schemaes in the Hospital Services,
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Broadly speaking, these are methods of encouragement, approval
and development,

In the first of these categories, action to encourage the devetop-
ment ol productivity schemes and to achieve a betler understanding
of the meaning and value of increased productivity, the Department
organised a conference in June, 1968, allended by some 200 repre-
seniatives of the Hospital Service, and since then has participated
in a number of conferences orgunised by Regional Hospital Boards
in England and Scotland. Within the limits of its staif resources the
Departiment will be happy 1o help hospital authorities in this way
in the future. Apart trom this, and with the assistance of the Central
Office of Irformation, the Department is producing a colour film
which aims to illustratc the scope for increased productivity in all
branches of hospital activity, but with particular reference to the
implementation of the recommendations of Report No. 29 of the
National Board for Prices and Incomes. This will be supported by a
booklet which is being specially written on the same subject and
which will be given wide distribution throughout the Hospital
Service. Later on, perhaps in the Spring of 1970, a Newsletter wilk
be published regularly recording the results achieved from produc-
tivily schemes introduced by difterent hospital authorities and
containing other material designed to encourage and help the fuller
development of productivity schemes throughout the Hospital
Service. The success of this last venture will, of course, depend on
material supplied by hospital authorities, but the idea could eventu-
ally develop into a Newspaper on the lines of “Target™ lor the
Hospital Service,

The next category, the approval of productivity schemes, has as
its busis the need for schemes to be soundly based in a way which
witl produce benefits both for hospital authorities and for their
staffs which are reasonably comparable throughoul the country.
For example, if in one place increased productivity was obtained by
management  improvements, including capital expenditure but
withoul any material increased effort on the part of the employees,
and if this increased productivity were then 1o be shared with the
emplovees, this would be manifestly unfair by comparison with
another hospital where, in the wrms of N.B.P.1. Report No. 29, the
increased reward for the employees was based primarily on their
own increased efforts. If the design of productivity schemes were
left entirely to the initiative of individual authorities it is obvious
that the different schemes would vary as substantially as the number
of authorities -and there are over 2,000 hospitals.

However, if all schemes had to be sent 10 the centre for approval
either by the Department or by the Ancillary Stafts Whitley Council
there would be so much congestion at the centre that nothing would
be approved at all. With these points in mind it is the aim of the
Department and the Whitley Council so to arrange malters that
hospital authorities will be free to introduce schemes provided that
they conform to certain agreed principles.

With this end in view the Department has already issued a Code
of Requirements governing the design, negotiation and implementa-
ion of the Variable Type Incentive Bonus Payment Schemes. In
some respects this Code is already in advance ol anything of like
kind which has been introduced elsewhere. A similar Code lor
Measured DDay Work Schemes will be introduced as soon as
sufficient experience of (his type of scheme has been obtained, but
the bulk ol productivity schemes are likely to be of the kind de-
scribed us Productivity Agreements.

With this in mind, the Department has set up a working group of’
chief O & M and Work Study Officers, later to include a number of
Hospital Administrators, first 1o examine a number of outling
productivity agreements designed by the Department and develop
them inlo schemes lor practical application, and also to tuke accoum
of schemes being developed with the Hospital Service of a similar
kind. Once it has heen demonstrated that any of these schemes are
capable ol general and fair application the descriptions of the
schemes will be published and any hospital authority will then be
free 1o design such a scheme adapted 1o meet its own local re-
quirements. All these schemes will be based on detailed work study
examinations as recommended by the N.B.P.1, and it is worth noting
that there is no short cul 1o the design and implementation. of
elTective productivity schemes if they are to be fair in the first place
and, in later years, to maintain the rewards both 10 emplovers and
employees which are promised when they are started.
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The third calegory of help which the Department offers 1o hospital
authorities is that of development. In many ways this is the mosi
importartt. At the moment it secms 10 embaody information and
publicity, technical assistance in the sense that 1 have already
described and also in the bringing together of technical knowledge
gained from practical experience for the benefit of all, and training.

It would obviously be absurd if every hospital authority had to
seek knowledge about the development of productivity schemes on its
ownwithout being able to draw on the experience of others orta fearn
from others about the pitfalls which may be peculiar to the develop-
menl of productivity schemes in the Flospital Service. 11 will be the
aim of the Department to act as a focal point 1o collect and 1o
disseminate information of this kind. It is likely that the volume of
information and s variety will be such that it can be handled
effectively only by use of a computer and while, initially, informa-
tion is being collected and recorded in a less exciting way steps
are at the same time being taken to develop programmes for more
advanced mcthods of storing and retrieving information.

Practical experience in the design and development of produc-
tivity schemes will rest with individual hospital authorities aided
by the work study teams of the Boards of Governors and Regional
Hospital Boards. It would be presumptious for the Department 1o
endeavour to tell any of these organisations how best they might be
able to conduct their alfairs but, apart from the design of acceptable
productivity schemes which | have talked about carlicr, there is a
substantiat area which can be tackled best by a central authority.
This is the bringing together and eventual promulgation ef “'stan-
dard data™ relating to the measurement of work and the design
of the more simple procedures, This sort of informatien can be built
up only on the basis of practical experience gained in the ficld, but
the Department has already set up a team recruited from the
Hespital Service to develop synthetic data which it is hoped will
evenivally enable hospital authorities to obtain standard times and
details of the most efficient procedures by reference to published
manuals instead of by the use of stop watch timings and ad hoc
judgments. In this exercise the central team is already in close
contact with local government, the Local Authorities Management
Services and Computers Unit, with industry, with the Delence
Departments, the Home Office and with National Undertakings all
concerned with building up similar data banks for the same sort of
purposcs in their respective fields. 1t is quite likely that with the
wide range of activity encompassed by hospilal work that the
data bank for the National Health Serviee will ¢ventually be onc
ol the most comprehensive in the country, but it will depend on its
compilation and for its success on the contributions made by the
work study officers in the Hospital Service.

The third category, that of training, has two main aspeets. The
first and most immediate is the training of the work study lorce
needed to implement the recommendations of Report No. 29
N.B.P.1. This entails the recruitment and to some extent the Lraining
of 800 additional staff. There has existed for some years a training
centre at Leicester College of Technology which has provided
Management Services courses for Hospital O & M and Work Study
staff. In addition the Slough College has organised special training
courses for the Hospital Service in work study related 10 pay/

productivity. So Tar these training resources have been adequale
lo cope with the substantial increase in work study stalT which has
already taken place and which is planned for the immediste Tulure.
Plans are in hand to sel up a central work study training centre
which will augment these courses and which will provide a continu-
ing centre for the substantial O & M Work Study force which will
from now on exist in the Hospital Service a force ol ai least
1,300 officers. Whether this (raining centre operates on ils own
or as 4 part of a larger scale management training centre is some-
thing which has to be considered as the pattern of events develops.

The second aspect of training, aparl from other aspects of
training which will be discussed later in this Conference, is that
related 1o the interchange of technical experience gained in the
design and introduction of productivity schemes. To assist this
tlhe Department has made arrangemenis to organise o number of
Seminars which will be attended by the work study stafl of hospital
autherities which will provide a venue both for the interchange
ol experience and also the importation of ideas and experience from
industry and elsewhere on particular aspects of  preductivity
schemes. The first of these is taking place teday elsewhere in
[.ondon en the subject of “*Standard Durta™ to which | have referred
carlier. The Training Centres also have plans 1o bring back their
students to exchange ideas and expericnee and 10 keep them up to
dale with current developments and also 1o enliven Tulure raining
courses with experience gained from the practical application of
measures of all kinds designed 1o improve productivity,

Although it is not directly connecled with the design and intro-
duetion of productivity schemes in the full sense of this term, 1
must refer 1o the decision Lo introduce an interim scheme (o bridge
the gap (o some exient between the present time and the period,
some years hence, when full scale incentive schemes and pro-
ductivily agreements based on work study are introduced generally.
The Department has designed, on the advice of Chief O & M und
Work Study Officers ol Regional Hospital Boards, a system of, as
it were, "photographing™ existing methods and procedures (or any
new method which can be evolved after examining cxisting arrange-
ments) so that any hospital authority may, in appropriate cireum-
stances, seek with the support and ideas of its stall, to save money on
existing manual activities so making it possible to augment the
pay of the stalf out of achieved savings. Schemes on hese lines
have been made the subject of experiment and the Department will
shortly be publishing details (o ¢nable all hospital authorities to
introduce such arrangements where appropriate; it is hoped that
the arrangements can be extended to include building and engincer-
ing maintenance stal¥s.

To conclude | cannot do betler than repeal my concluding
remarks at the Department’s conference on productivity in June
1968 where | said:

“The Department will do everything it can 1o help hospital
authorities to make a success of this substantial venture and, in
particular, 1o provide centralised information services which will
enable hospital authorities 10 save tme in the setting of work
standards and 1o make use of the accumulating knowledge and
experience which will develop throughout the haspital service as
these revolutionary changes get under way.”

PRODUCTIVITY SCHEMES IN HOSPITALS

by §. E. HARRISON, D.F.C.,, D.F.M., AM.B.L.M., FL.W.5.P, Management Services Officer
North East Metropolitan R.H.B.

Introduction

It is now firm government policy that the pay of ancillary stail in
hospitals shall be linked te their productivity, Our problem is o
determine how best to achieve this without prejudicing the stan-
dards of patient-care, increasing costs or causing unnecessary
stresses and strains amongst stafl generally.

There is, of course, a long history of applying incentive schemes
in industry. All too often, however, these schemes have degenerated
into blatant power struggles between employer and employee lor
the lion's share of the profil “cake™. Neither side seems o have
grasped the elementary Tact that, in the ultimate, pay and profits
must depend on productivity, and that maximum productivity
is unlikely to be achieved unless management and labour sink their
dilferences and combine their knowledge, their energics and power,
firstly to agree on, and then to attain, the goal of the organisation.

SEPTEMBER. 4964

This concept of using productivity schemes as a long-term means
of drastically improving management/stall relations is one which
we must grasp firmly or risk serious labour troubles. H is, therelore,
vital that we understand the nature of productivity schemes and
the roles of management and stafl in developing and operaling
them.

Types of Scheme

The first and basic principle is thit all incentive and other forms
of productivity scheme are bargains, entered into willingly, between
management and staff. It follows that they must meet cerlain
criteria: they must manifestly be fair and relate as directly and
simply as possible the amount and quality of work done 1o the
rewdrd: they must be casy to understand and operate; and they
must be tilor-made to fit exactly the circumstances prevailing from

203



day o day, so that, for example, a worker who is prepared to put
in the effort can always carn a bonus.

There are three main types of scheme:

1. Variuble. The classic industrial type scheme in which the
output of cach worker, or small group of workers, is accur-
ately measured, compared with a standard performance for
the work and a bonus paid in direet proportion to the amount
of output in relation 10 the standard.

“Standard Performance™ and the method of measuring
outpul are determined by experienced Work Study Ofticers,
who first study the work conlent, streamline the working
method, measure each task, and then agree their findings
with the worker representatives,

These schemes require that the outpul shall be identifiable,
measurable and freely awailuble, within very wide limits,
so that the worker can largely determine how much he does
and thus how much he earns.

There is only a limited field for this type of scheme in
hospitals, e.g. in laundries, C.S.8.D.s and works main-
tenance, and they are rather expensive to maintain. However,
they can be very profitable 10 both stall and management,
are easily understandable, not diflicult usually to negotiate,
and in many ways are ideal “starlers” to give management
and unions some experignce in this new ficld of industrial
relations.

2. Measured Day Work. When the amount of work (o be done
is fixed, or for some other reason is not under the control
of the workers, a measured day work scheme may be more
appropriate, Lssentially, standards of output or perform-
ance are agreed bhetween management and workers, and,
when they are achieved, the workers reccive a fixed bonus.

This system is particularly appropriate (o catering staff,
whose work is predictable within fairly close limiis, but who

have no control over the number of meals served, dishes to
clean and so on. Transport drivers, domestic staff and
porters could also be so covered.

Measured day work schemes are in some ways casier (o
manage than variable schemes, but it is important that the
wark is first properly studied, defined and measured, other-
wise they can easily degenerate into lightly disguised pay
increases.

3. Producrivity Bargains. This is a relatively new technique and,
to be successful, demands a high level of co-operation
between management and stafl and considerable skill in
negotiation. In effect, the two sides agree on changes in
working methods, flexibility between trades and grades,
rearganisalion of shifts and so on, leading to a reduction in
the numbers of staff required to give a defined service (e.p.
the domestic work in a ward block, or the internal transport
of patients and materials). In exchange for an assurance
from the workers that they will operate the proposed system,
management promise that a fixed bonus will be payable.

Method study and work measurement are again necessary
prerequisites, but participation by (he workers in preparing
the scheme is important and their goodwill is essential 1o
its success.

Productivity bargains can be applied to any manual work
but tend 10 be less profitable than various schemes and more
open to abuse.

Conclusions

Productivity schemes arc with us to stay and indeed will un-
doubtedly be exiended in time to A & Cand P & T staifs, We must
{fcarn how to negotiate them and manage them. Above all, we must
bring our workers into full partnership so as to gain maximum
benefit from this opportunity 1o ensure **a fair day's pay for a fair
day’s work™.

PRODUCTIVITY—A MANAGER’S POINT OF VIEW
by P. M. COOKE, Secretary, West Suffolk H.M.C,

Intreduction—Use of Resources

The Hospital Manager taday bears a heavy responsibility in the
course of his everyday work for the use he mukes of the resources at
his disposal. These may be resources of different kinds— - resources of
money, of manpower, of building or equipment. Onthe one hand, he
must consider whether a building is being used to its best advaniage
— could an Out-patient Department perhaps be used for some other
extra and related purpose during the evening?—or, on the other
hand, 1s expensive machinery being left idle for considerable periods
of time, could its lifetime be more profitably exploited by bringing
maore labour to bear; whatever it is, he has consciously—and with
some measure of dedication—to wring the last drop ol advantage
out of limited, available funds and more especially he has 10 use
costly man- and woman-power in the best possible way to achieve
the objects of the Organisation. Whatever may be our views on the
proportion of the Gross National Product devoted to the Health
field, or about the level and quality of service we would like to sce,
it is patently obvious that there are—and will continue to be-—
restrictions on what is available in terms of financial and other
resources and in this situation it is incumbent on Management
that we do the very best we can with what we've got.

Using resources Lo besl advantage, examining performance in
various fields of activity are essential ingredients in the exercise of
improving productivity and are matters of concern whether we are
Managers, whether we are Union Officers, Supervisors or Operatives.

Use Of Manpower Resources

Allan Fisher—in one of the many fine addresses he has given at
Productivity Conferences, this time to the One-Day National
Conference on N.B.P.1. Report No. 29 as far back as Junc 1968,
referred to the Hospital Service as *‘labour-intensive™ and this is
particularly true when we recognise that salaries and wages account
for some 70", of the total Hospilal expenditure. Today labour is a
resource or commodity which is difficult to come by, casy (o losg,
hard o train and expensive to employ. Yet it is the resourge with
the greatest potential in the QOrganisation. Sir Leslie Rowan
entitled a speech he gave a year or two back “Investment in People™
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and we in the Health Service need to invest “in pcople” in a far
more effective way if we're ever to achieve the best return on this
very extensive outlay on labour. First of all—we need better person-
nel policies so that we recruit better and retain staff. Then we need
to train staff for the job they have to do and for the responsibilities
they have to bear. As soon as & man ceases 10 work by himselfand is
promoted to be in charge of and organising the work of others he
requires training for a new type of job, involving new and different
responsibilities, We need to be a lot ¢learer about job content and
specifying work to be done. We need to be able to inculcate
“interest’ in work, satisfaction it you like, and we need to remember
1o pat people on the back when they've done well, just as much as
lambaste them when they've fallen from grace. Mr. Bonham-Carter
at a Conference held here recently on **Developing the Individual”
said, “People are happiest, and so give their best, when they are
really interested in what they're doing and when they are stretched
to the limit of their ability or very near it.” Again, we need 1o apply
incentives of all sorts to motivate stafl at all levels to achieve high
performance and we need to achieve a new relationship between
Management and Workers—a concept which throws overboard the
failures of joint consultation and harnesses the potential of *‘joint
participation™ (Duncan Smith) and the possibilitics of co-operative
working, sharing out the benmefits in achieving commen goals
(J. J. Jehring). It is fast being realised that management in a truly
maodern environment ¢an only be practised with the consent of
organised nen-managerial employees. This means that, in order to
be free to use his resources to the best advantage, the modern
manager nmust be especially wise in the management of one of these
resources, his manpower. It means, in effect, that his mandate to
manage comes principally from his subordinates. Only if they co-
operate or at least acquiesce, will he achicve his purpose. Consent (o
manage in this way has to be sought (G. Cattell).

Now 10 be wise in the management of the manpower resource im-
plies a clear acceptance that the seven-year-old philosophy set out by
the Advisory Council for Management Efficiency has been struck a
fatal blow by Prices and [ncomes Board Report No. 29, The previous
heavy doubts about the possibility of introducing productivity
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arrangements into the Hospital Service, have been set aside in the
face of an assumption by the Prices and Incomes Board that where-
ever work is done it can be measured, valued and added rewards
given (o those who carry it out in the most efficient and effective
manner. With the new philosophy comes the new opportunity to
exiricate ourselves from the straightjacket situation imposed by the
traditional wage and conditions of service structure in the Hospital
Service. Our present systems provide some strange anomalies and
oddly inverted bases of payment. At the worker’s level we have
rigidly named grades with pay rates attached to them based merely
on nomenclature which means that the same amount of money is
paid whether the worker is being effectively employed for the whole
of his time, for three-quarters of that time or only half of it.

At the Middle Manager's level you will often find Supervisors
taking home less pay at the end of the week than the stalf they
supervise. A Domestic Superintendent is paid on the basis of the
number of staff she controls --for her there's every incentive to have
more staff, rather than less.

At the level of {op management you have the pointage system lor
designated grades—the Hospital Managers, based on the number of
beds and Units in a Group—not on the use to which the resources
are put—to be more efficient the Hospital Manager cuts his own
throat! And I'm sure many more cxamples can be found—but the
new philosophy offers opportunity for the exercise of discretion to
reward achievement where it {akes place, to hasten the much-
needed changes, and to provide a challenge to the thinking of both
Management and Unions. Some of the results are inleresting—take
the cflect upon Supervisars—painters to achieve good bonus levels
require all materials al hand so that they can keep going, so they
badger the Supervisor to have the raw materials ready for them.
Previously, beforc bonus introduction, it was the opposite —~the
Supervisor continually having to goad his men along—like Steven-
son's Donkey in the Cevennes to keep them up to the mark. This
sort of reversal of the role of Supervisor and his work-force is just
one part of a whole new psychology of staff reaction being freed
once the straightjackets are removed, the resirictions eased and the
taste of bonus savoured—and we have only just begun lo realize
the full potential of a released and participaling labour/management
association.

Management's Performance

“What is not yet fully apprecialed, however, is that productivity is
a measwrement of management’s performance, of management's
skill in the manipulation of all the resources at its disposal—not
just manpower” (G, Cattell). What we are seeing in the Hospital
Service in the *60"s are the first faltering steps towards what Taylor
in the "30°s called “scientific management™. The Institute of Work
Study Practitioners in a Memorandum of Evidence to the Prices
and Incomes Board on Payment by Resuils stated: “We would
suggest that the fundamental purpose in introducing Work Study
and payment by results systems should be to mould the attitudes of
management and men in the dircction of accepting change. We
assert a belief in the fundamental necessity to change and to move
from hit-and-miss methods to systematic ntanagement control made
possible by Work Study and other techniques.” One of the by-
products of the variable incentive Bonus Scheme operating in the
Group Laundry at Bury St. Edmunds has been a master control
sheet indicating the performance achieved in each section of the
Laundry week by week. Examination of the detail on this control

sheet enables Management to make certain adjusiments to the pro-
cess work where required and draws attenlion to the performance
levels attained. For the first time we have readily available detailed
performance information in ihis sector enabling trends to be traced
over a wider period and in greater depth and permitting better
decision making than was posssible before in the much more hit-
and-miss type siluation which existed then, Now we arc beginning to
have the chance of *‘monitoring” performance in a new way.
Management involvement in the development of productivity
schemes in Hospitals is very considerable indeed let there be no
mistake—-but involvement throughout, which will include participa-
tion in performance analysis, simulation exercises, machine utiliza-
tion reviews, queueing problems ete.—is 4 salutary exercise for
management. Perhaps the same concept of performance assessment
can be transferred to other arcas of Hospital Activity to permit
improvements in other ways.

At Bury St. Edmunds, in conjunction with the Department of
Health and in advance of the *Best Buy™ Hospital to be built there
over the next three years, we are attempting to improve productivity
within the West Suffolk General Hospital itself. We are doing so
within a community health pattern involving close co-operation with
Local Health Authority and General Practitioner services in the
area and assisted by Hospital Activity Analysis providing computer
feed-back on performance in all specialties to the Hospital Consul-
tants themselves. Remarkable improvements in performance within
the Hospital are beginning to take place and patient throughput is
increasing, maximising the use of expensive Hospital In-patient
lacilities. With a little extra added to the resources, a great deal
more work is being put through, and the Cost per Case—in a year
of rising costs~ has fallen.

Hospital Activity Analysis is only another form of management
information and just part—an important part admittedly, Costing
is another part, resource usage and planning is another—just a part
of a composite and toial information system designed to enable
management to realize its full potential in the important tusk of
using resources to the best advantage.

Conclusion

Implicit in all this is—a far grealer concentration of attention
on “reducing UNIT COSTS"—so rightly pointed out by Prices and
Incomes Board Report No. 29—as opposed to “'keeping within
budgets™.

-a much greater concern for the wse we make of reSOUrCes,
tather than the extent of them—resulting, it is 10 be hoped, in the
achievement of some form of productivity index or yardstick for
the Hospital and Health Services against which improvements in
our use of resources can properly be measured.

--a bold attempt to harness the potential of “joint-participation™,

—and tinally, a realization that, in the comparatively near future,
we will need 1o compass the total information sysiem for the whole
of a modern District General Hospital within an on-line, real time
multi-access Computer Installation.

I finish with a sentence from Duncan Smith's excellent work
“Praductivity and Training™:

“To obtain improved productivity will not be easy; otherwise it
would have been done already. That it can be achieved has been
proved. That it must be done is now clear if the Service is 1o make
ends meet and to meet its national obligations™.

PRODUCTIVITY AND TRAINING
Synopsis of a talk by DUNCAN SMITH, Training Officer, National Health Service

Most aspects of productivity will have been covered by previous
speakers; but they have been speaking to a handful. How do we
convey the message of this conference to the thousands of
senior and middle managers, to the scores of thousands of super-
visors and (o the hundreds of thousands of employees who will
be affected ?

This is a daunting problem in the time span which we have avail-
able. This problem has been recogniscd by the Department and,
when decisions about the Interfm Bonus Scheme were imminent in
May, a small working party of Regional Training Officers was
appointed to consider possible action.

SEPTEMBER, 1969

The working party had reservations about the scheme but, since
it has been decided (o launch it, they considercd how training could
best suppaort it.

1t was soon apparent that any addition to the existing training
load in regions (which is very heavy) would require extra resources
and the Department agreed to recommend 1o (he Regional Hospital
Boards that an extra training officer should be appointed in each
region to deal with productivity and the training of ancillary staff,
whose contribution to the success of the scheme would be vital.

Next it was clear that there must be appreciation courses for the
top management of Hospital Authorities, and here some doubt
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arvose, 11 is not for training officers (o act us missionaries for causes
to which top management is not wholly commilted. Regional
Training Officers are in the service ol (heir Repgional Boards and
need a clear mandate before they take action. We, therefore, discus-
sed the matter with the Regional Hospital Boards' Sccrelaries. At
the meeting some reservations were expressed until a more exiensive
knowledge of the Interim Scheme waus available and it was clear that
all doubts will have to be resolved if the scheme is to be a success.

Next it was agreed that training will have to be provided for
Implementation Officers. Implementation Officers are key pcople
and it has been suggested that they may well be the Hospital
Secretary or his assistant. In any case, whoever is chosen should be
given full and clearly defined responsibility for his task. His duties
will depend on how greal a part a Group Secretary wishes to play,
but it will be broadly as follows:

1. Agree constitution of bonus groups with Unions and stafl

2. Agree order of priority as between groups

3. Select and agree refercnee period for cost comparison

4. Supervise completion of work specification and arrange with
Treasurer’s Department for extraction of staffing figures and
labour costs for reference period

5. Agree methods of consultation and organise communications
generally

6. Chair discussions about possible methods changes and other
ways of reducing labour costs, and about ways of reducing staff
number (and timing)

7. Ensure the agreement is fully recorded and record accepred by
all concerned

8. Supervise imptementation of changes and arrange bonus pay-
ments as savings are made

9. Arrange all necessary notifications and certificates

10. Assist in periodic reviews ol schemes and negotiate any
necessary adjustmenis.

In addition 1o these specific duties the Implementation Officer in
co-operation with the Group Secretary is faced with the even more
important task of creating an atmosphere in which the Interim
Bonus Scheme can succeed. As pointed out by previous speakers,
this scheme introduces a wholly novel concept 1o hospital manage-
ment and, for the fAirst time, negotiations on questions of pay will
take place inside the hospital. [t s essential that this process should
have in mind, first and foremost, the well being of the patients and
the efliciency of the service.

It is felt in the Department that this goal will not be achieved
unless Implementation Officers are given some help in carrying out
their difficult job. Since Work Study Officers will not normally be
concerncd with the Interim Scheme there are so few people con-
versand with the details that problems would arise if special courses
were 10 be organised in the regions. Hence the Department has
welcomed the offer by the Staff College of the Institute of Work
Study Practitioners which is attached to Loughborough University
to run courses on a national basis. The Staff College staff have had
unusual experience in training work study officers and the facilities
available at the University are good. Courses at the College have,
therefore, been recommended to Regional Hospital Boards
Secretaries and starting from Augusi it is hoped 1o arrange a series
of 23 day courses which, if Regions are willing, can caler for some
hundreds of Impiementation Officers at relatively small cost. If this
scheme succeeds this is probubly Lhe first occasion on which a large
scale development has been launched by a series of crash courses
on a national basis,

[t will be the job of the Implemeniation Oflicer 1o explain the
scheme to the stalT of their hospitals, but the role of the local union
representatives will be almost equally vital in securing co-operation
and a constructive atmosphere. Hence discussions have been taking
place with the unions to ensure that their local representatives can
attend short courses at appropriate colleges to learn aboul the
scheme and to pave the way to further incentive schemes. |t is
hoped that the unions will bear the modest cost of {he courses and
that the Hospital Management Committee will agree 1o release the
emplovees who are nominated for them.

So far I have been dealing with the Interim Bonus Scheme, but
this is intended (o lead on to the variable Incentive Schemes of the
kind described in “Productivity and Training”. These schemes
present a larger problem which must be dealt with at several levels.
Courses regarding the techniques and concepts of work study will
have to be arranged for senior officers and members of the Hespital
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Management Commitlee and it will be desirable for trade union
officials Lo play a part in thesc.

The Middle Managers will need to be instructed in greater depth
in the technicalities of Incentive Schemes and this had already been
done in one or two Regions with marked success.

There is no doubt thal such schemes will also throw a greater
responsibility on supervisors and existing schemes have already
exposed the inadequacy of the supervisory system in departments
where such schemes have been introduced. Tt is, therefore, a
matter of urgency 1o step up supervisary training and this priority
ties in with the recommendations of the Advisory Committee on
Ancillary Staff Training.

Finally, all productivity schemes can only succeed in an almo-
sphere where there is rcal participation, There is thus a major
training task in developing the kind of **Productivity Groups™ to
which Mr. Llewellyn Jones has referred and 1 personally believe
that this could form the basis of a new and more effective form of
joint consultation.

How do we do all this?

We must convince top management and we must step up training
for middle management and for supervisory stafl. Training of this
kind is, however, geared (o a very uncertain time scale. How fast
will Incentive Schemes gel going? Will the example of the Man-
chester Regional Board, in selecting particular groups for treatment
over the whole ancillary front, be lollowed ? If so, will other Regions
follow the Manchester lead in appointing a Personnel/Training
Officer in each group which has been covered by Incentive Schemes ?

At present, Hospital Management as a whole is very uncertain
about the general strategy on incentives and in “Productivity and
Training” (page 57) it was suggested that it would be useful to hold
a natlional conference (o plan strategy. One Regional Secretary has
urged such a conference should be held. 1 have likened the intro-
duction of Incentive Schemes (o “Pandora’s Box™ which can pro-
duce either good or evil. The likelihoad of evil seems much greater
if the authorities concerned are not clear about their goals, and this
scheme seems to me 10 be far too important to be allowed to drift.

Is il possible for us all to agree to a concerted approach so that
training officers throughout the service can collaborate with
management in preparing for this leap into the unknown?

NEW MATERNITY UNIT AT CHICHESTER BEING
BUILT BY McALPINE

Sir Robert McAlpine & Sons have begun the construction of a
new Maternity Unit at St. Richard’s Hospital, Chichester, for the
South West Metropolitan Regional Hospital Board.

Designed by the Architect to the Board, B. W. Fast, F.R.LB.A,,
this four storey 80 I1. high extension to the Hospital, providing
132 beds, will measure 160 ft. by 150 fi, on plan and have a floor
arca of approximately 6,800 sa. vds. Of reinforced concrete frame
canstruction, it will involve the use of 3,500 cu. yds. of concrete
and 200 tons of stee! reinforcement, Four lifts will be installed and
the exiension will be centrally heated and partially air conditioned.

The Consulting Engineers arc the McAlpine Design Group in
association with the Engincer to the Board, K. J. Fatwell, C.Eng.,
M.1.Mcch.[L., M.I.LH.V.E., and the Quantity Surveyors, J. B, Marks
& Partners, Guildford. McAlpine are scheduled to complete the
project carly in [971.

BRITISH HAEMODIALYSIS SYSTEM USED FOR
FIRST KIDNEY TRANSPLANT IN PORTUGAL

Portugal’s first renal transplant was successfully completed
by Professor Alexandre Minhores Furtado, operating at the
Universily Hospital, Coimbra. A 44-year old man received a
kidney from his 40-yecar old sister.

Pre-operative treatment was carried out using a Lucas
single patient proportionating and monitoring haemodialysis
unit. The units are manufactured and marketed by G. & E.
Bradley Ltd., a member of the Lucas Group and are supplied
in Portugal through Conde Barao, Lisbon. Designed for use
gither in renal units or by the patient at home, the Lucas
eqguipment is widely applicd in the UK and overseas.
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Heat recovery at new Fulham Hospital

More than 20 calorifiers and condense cooler units are being
manufactured by Heat Transfer Limited, Gloucester Road,
Cheltenham—a member company of the Spirax Sarco Group—
for Phase | of the new Teaching Hospital now under construc-
tion at Fulham for Charing Cross Hospital Group.

Heat Transfer units have been chosen lor their modern com-
pact design and proven reliability. The calorifiers will convert
the high pressure steam from the boilerhouse into low pressure
hot water for circulation through the heating and service
systems at a temperature of 180°F. The calorifiers and con-
dense coolers will be interconnected on site to aperate on the
principles of the well-known Heat Transfer ‘Colswold® pack-
aged units, a concept which the company pioneered.

Ranging in size from 1} 1o 10m Btu/hr and lor pressures up
to 120 Ib/sq. in, a further consideration which influenced the
choice of these calorifiers and coolers was the need for gravity
condensate drainage due to the general plant arrangement.

Phase | of the new hospital will occupy part of the old
Fulham Hospital site. The site proper covers a restricted arca
bounded by Fulham Palace Road, St. Dunstan’s Road,
Margravine Road and Aspinlea Road. The new hospital
residential accommodation and Scheol of Nursing are being
built on the Claybrook Road/Lurgan Avenue part of the sile,

Phase 1 of the development comprises a laboratory ward
block, an X-ray block and a clinic block. A recently completed
predevelopment pilot building will be integrated with Phase |
and modified al a later stage in the development of this project.
The laboratory block and the ward block together form a
homogeneous 19 storey cruciform tower block, with the X-ray
block, ¢linic block and pilot building forming a two and three
starey podium at the front of the tower.

When completed, Phase 1 will accommodale approximately
640 in-patients, and include 250,000 sq. ft. of laboratory space,
a number of out-patient clinic suiles, eleven X-ray radio-
graphic rooms, 10 operating theatres, a central sterile supply
department and an 1,100 meals central kitchen. It will also
house a new central 70,000 Ib/hr boilerhouse, 1,800 ton
refrigeration plant, 1,500 kVA standby generator plant, a
PABX 3 telephone installation, 23 lifts, 2 hoists and 2
escalators, and 2 large H.V. transformer sub-stations.

The main industrial plant will be located on the lower
ground and ground floors of the laboratory block, secondary
plant areas being located on the 5th, 11th, 15th, I6th and
17th floors of the laboratory block and in the lower ground
2nd, t2th, 13th, 16th and 17th floors of the ward block. The
lower ground floor of the pilot building is being utilised for
the main sitc water storage tanks and boosting plant.
A sewage pumping plant for the lower floors of the develop-
ment is sited beneath the clinic block.

The construction of all the buildings is of reinforced con-
crete with hollow pot floors, and the services distribution is
carried out primarily via a system of vertical builderswork
ducts and horizontal ceiling voids. A primary services engin-
cering walk-way will be situated at lower ground floor level
to link all of the blocks throughout the development.

The new boilerhouse, which houses two 25,000 and one
20,000 1b/hr Rusion Thermax boilers, is situated in the labora-
tory block at lower ground floor level. [t will service not only
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the contract works but, also, the existing hospital and the two
new residential blocks and a school of nursing which are now
being built under a separate contract and also the stages of the
hospital, to be built in the future. Steam is piped from the
boilers at up to 120 Ib/sq. in and is circulated through a 127
perimeter ring main with principal take offs rising through the
buildings to serve numerous calorifier stations and steam
using equipment.

There is no pressure reduction prior to the calorifier
stations, and the use of steam as generated necessitales flash
steam recovery which could otherwise lead to wastage of steam
as high as 6 to 8%,. This flash steam is condensed and the con-
densate subcooled by the Heat Transfer condense coolers,
resulting in substantial improvements in the overall efficiency
of this system. It also enables a higher rate of condensate (o be
recovered which lessens water treatment and blowdown pro-
blems on the boilers. The tower block presenied a problem
inasmuch as a shell side pressure of up to 180 ft. head has to be
met. This can adequately be taken by the standard range of
Heat Transfer units. Being multi-storey, this block is fully air-
conditioned. Tt is served by three 600 ton refrigeration plants
and a single duct high velocity terminal re-heat system.

As previously stated, Heat Transfer are a member of the
Spirax Sarco Group and this project highlights the service
available to the heating industry by integrating the services
offered and use of equipment manufactured by companies
within this Group.

Steam mains will be drained by Spirax Thermodynamic
{TD) Traps suitable for pressures ranging from 8 psig to 350
psig. These compact units incorporate their own strainer and
are extremely efficient and simple in operation, having only
one moving pari—a stainless steel disc,

Condensate is discharged either direct to the hotwell or to
receivers and pumps, thereby avoiding the problems associated
with condensate discharged dircctly into flooded pumped
return lines.

Rapid air removal is achieved by the use of Spirax Air
Yents of the liquid expansion type. These open to discharge
air or an air/steam mixture and close in the presence of live
steam. Known as Spirax “Fig, 3. Air Vents, they are robust
enough to withstand waterhammer and superheat.

Condensate from Calorifiers and Heater Batteries will be
drained through ball float type traps with inbuilt thermostalic
air vents (T.V.) These traps are able to discharge condensate
as quickly as it forms and work equally well on heavy or light
loads. Added to this, the T.V. will ensure that air docs not
reduce the heat transfer rate by remaining in the batteries.

Where condensate cannot drain by gravity back to the hot-
well, Ogden Automatic Pumps will be used, so eliminating
any back pressure from the plant.

To exclude dirt from the traps and to facilitate maintenance
and trouble tracing, trap sets will be equipped with strainers
(except for the Thermodynamic type) and sight glasses. Where
possible, the new Spirax/Hills Sight Check will be used. This
is a single unit with sight glass and non-return valve facilities.

Phase 1 of the project is due for completion in 1972. In-
cluded in future plans are an animal house, maternity,
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paediatric, geriatric and radiotherapy ward units, a medical
school, pharmacy, renal department, chapel and stores.

Mechanical contractors for Phase 1 are Rosser and Russell,
while A. G. Manly are the contractors for the residential
blocks and school of nursing. The Architect is Ralph Tubbs,
O.B.E,, F.R.1.LB.A. and Doinad Smith, Seymour and Rooley
are the consulling engineers responsible for all the building
services,

IMPORTANT NEW DEVELOPMENT
IN STANDBY POWER EQUIPMENT

IN RESPONSE to requests from hospitals in Britain and
Scandinavia, Erskine Laboratories of Scarborough, Yorks.
have developed a medical bedside power supply trolley to
ensure a continuous and simultaneous supply of power to
items of essential equipment as used in 1.T.U’s and
coronary care wards,

Whilst the majority of hospitals have their own generat-
ing equipment to guard against power cuts, the changeover
time on a standby set from the moment of interruption to
standby power being available can vary from 10 to 15
seconds, under the best circumstances. This delay can ex-
tend to as much as 30 minutes when, for example, in such
a situation where it would be necessary to switch off suffi-
cient non-essential load to reduce the demand to within
the capacity of the standby generating set output,

Constantly linking items such as cardiac defibrillators,
ventilators, electro cardiographs and other vital equipment
to the mains the Erskine Trolley will, in the event of a
mains failure, ensure a continuous supply of power with-
out any apparent break in continuity for periods of one to
two hours. On restoration of the mains the trolley auto-
matically reverts to recharge. The power lost during stand-
by action is restored in 2 to 3 times the period of the
mains break.

The trolley, being mobile, is also able to cover journeys
to and from the ward and operating theatre, when it
might be necessary to accompany the patient with other
equipment which must be in continuous use, or ready for
immediate application.

Erskine manufacture eight models of the trolley with a
choice of outputs and capacities, either 350 watts or 500
watts, suitable for sine or square wave and with durations
of one or two hours capacity. The design, development
and manufacture of the medical bedside power supply
trolley has been carried out by Crskine Laboratories,
a2 member of the Dale Group of Companies of Filey.
Yorkshire.

£450,000 HOSPITAL CONTRACT FOR
ANDREWS.-WEATHERFOIL

A £450,000 contract has been awarded to Andrews-Weatherfoil,
part of the Powell Duffryn Giroup, by the Oxford Regional Hospital
Bourd, 1o provide full mechanical services for the first phase of
rebuilding at Battle Hospital, Reading.

Services provided will include low pressure hot water heating,
steam services, ordinary hot and cold water services with cold water
booster and softener, natural gas boilers adaptable to oil in emer-
gencies, a refrigerated mortuary chamber and a laundry.

Mechanical ventilation will be supplied to all wards, and full air
conditioning to the four operating theatres, maternity unit and
special care unit 1o provide a dust-free and almost sterile enviren-
ment with closely-contrelled humidity limits.
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Building, by main contractors Costain Construction, is scheduled
for completion in June, 1971, Architects are Yorke & Rosenberg &
Mardall, and consulting engineers are R. W. Gregory & Partners.

NEW NNHT HOME FOR PLYMOUTH

Work on a new Nuffield Nursing Home, at Plymouth, is 1o begin
shortly. A four-acre site at Derriford has been bought, and tenders
are to be invited so that work can start early in September.

A local appeal committee has raised £175,000 towards the
estimated £275,000 cost of the project, and Nuffield Nursing Homes
Trust is to contribute £100,000.

The two-storey nursing home will initially cater for 20 patients,
but a ten-bed extension will be available for use when necessary.

All rooms in the new home will be equipped with their own toilet
and washing facilities, beside telephone and television. A modern
operating theatre and diagnostic X-ray department, which are
standard in Nuffield Nursing Homes, will be provided.

The Plymouth project will, when completed, be the cighteenth
“mini-hospital” run by Nuffield Nursing Homes Trust. At present
fourleen are completed, and three more units are being built at
Brentwood, Huddersfield and Leicester.

The Trust was set up as a charity in 1957 by BUPA, in recognilion
of the need for substantial additions to the facilities available for
private practice.

LEEDS GERIATRIC HOSPITAL CONTRACT

Shepherd Construction Lid. have been awarded the contract
valued at approximately £734,000 covering Phase Two of the major
redevelopment at St. James's Hospital, Leeds. Work started on
18th August,

The contract involves provision of geriatric wards and day
hospital and consist of two main blocks of five and four storics
respectively with two storey and single storey wings incorporating
treatment, diagnostic and ancillary services.

The buildings consist of a reinforced concrete frame, floors and
roof with brick cladding. The contract is scheduled for completion
in 22 months.

The architects are Messrs. J. G. L. Poulson of Pontefract in
association with Leeds Regional Hospital Board.

CARTER PLANT AT GARTNAVEL HOSPITAL

Carter Refrigeration & Air Conditioning Ltd., one of the Carter
Thermal Industries Group of Companies, at Redhill Road, Birming-
ham 23, have been awarded a contract worth £37,000 to supply and
install air conditioning plant to the £7m. Gartnavel Hospital
development which is to be commissioned in 1972,

For the main contractor John Laing Construction Lid., C.R.A.C.
will install air-conditioning plant and equipment in seven operating
theatres, an intensive care unit and in reception areas at the new
hospital which will have a total of 576 beds and will be the first of a
number of district hospitals to be built in the West of Scolland.

Architects: Keppie, Henderson & Partners, Glasgow, in associa-
tion with T. D. W. Astorga, D.A. Dip. T.A. A.R.LLB.A_, Regional
Architect, Scottish Western Regional Hospital.

MOORWOOD-YULCAN AT LIVERPOOL

Moorwood-Vulcan Limited, of Sheffield (a member of the Brighi-
side Group of Companies) has received an order worth £50,000 for
the supply and installation of gas, steam and electrically operated
kitchen cquipment for the new General Teaching Hospital, Liver-
pool,

The kitchen equipment includes ranges, roasting ovens, steamers,
tilling kettles, fryers, grills, hot cupboards and many labour saving
items of machinery. .

The Consulting Engineers are: R. W. Gregory & Partners.
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MEDICAL DIAGNOSTIC SOUNDER

A new ultrasonic instrument for the visualization of in-
ternal body structures is announced by Hewlett-Packard Ltd.

Since it is intended for clinical use, it is designed for A-scan
applications only. All three scans of standard midline deter-
minations (right-to-left, left-to-right, and through scans) can
be displayed simultaneously, and they can be photographed
during a single exposure,

Depth is read directly from the dial's digital readout, with
a resolution of better than 5 mm. over a range of 5 mm. (o
30 cm.

The design includes a time-gain compensation system to
offset the increasing attenuation of sound with depth.

Average transmission power is 2 m. W/c m.2, much below
the level which could cause internal heat generation. The type
number of the instrument is 7215A.

The diagnostic sounding technique involves the trans-
mission of a beam of ultrasonic energy of low power into the
body. The beam is reflected back from tissue boundaries
inside the body. These reflections are then displayed on the
diagnostic sounder instrument’s oscilloscope screen as a
moving spot in the vertical axis; at the same time, the spot
moves horizontally with time, at uniform rate. The total
elasped time from skin surface to reflection, and back, is
proportional to the horizontal distance along the oscilloscope
trace to the spot mentioned above. This total time can then be
translated into distance (or depth) from the skin surface to
the tissue of interest.

The principal application is the determination of the position
of the brain’s midline structure; any displacement indicated
the presence of tumours or other intracranial lesions.

The technique is also employed for the measurement of
kidney and liver diameter, the location of stones and foreign
bodies (in particular, those which do not show up in X-ray
examination), and also in pregnancy for the measurement of
biparietal diameter of the foetal head.

A.C. TO D.C, CONVERTER MARKETED BY
OERLIKON ELECTRODES

Oerlikon Electrodes Ltd., Unidare House, Hayes End Road,
Hayes, Middlesex, announce that they are marketing a
250A a.c. to d.c. converter which may be used in conjunction
with any make of a.c. welding transformer of similar per-
formance ratings and also with the Qerlikon type EFS 250
elevated frequency welding alternator.

This conversion of the welding transformer’s output from
a.c. to d.c. not only facilitates the tungsten inert gas welding
of stainless steel, but also enables d.c. welding of both ferrous
and non ferrous metals to be carried cut with the use of
ordinary stick type electrodes.

The Qerlikon converter, which may be applied to con-
tinuous production duties, offers considerable savings on high
quality T.I.G. or d.c. arc welding processes. It is rated at
250A maximum with a 709 duty cycle and when connected
to an a.c. welder of lower putput, its own output is propor-
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tionately reduced, its striking vollage also corresponding to
that of the a.c. welder.

Further details, including price and delivery, are available
on request to Oerlikon Flectrodes Lid.

ZEISS DEVELOP VERTICAL FUNDUS CAMERA
ON MOTORISED ROLLABLE STAND

A new version of the Fundus Camera has been developed
by Carl Zeiss of West Germany specially for photography of
recumbent patients. The camera is mounted vertically on a
fully motorised stand which allows remote control of coarse
and fine focusing.

Developed from the original Zeiss design, this equipment
is built onlto ils own instrument table for free manocuvring
over the patient. Photographs, taken on 335 mm. colour or
black and white film, produce an image of the fundus en-
larged two and a half times. Polaroid or other camera bodies
of larger format can also be attached. The intensity of elec-
tronic flash illumination makes it possible to pholograph even
very dark fundi with an exposure fast enough to freeze any eye
movements and give a perfectly sharp image. There is also
sufficient light reserve to permit use of smaller apertures.
Picture contrast can be considerably enhanced by oblique
illumination of the fundus. A fluorescence attachment is also
manufactured.

Accurate measurement of fundus lesions is possible because
the angle of view on the patient’s retina always corresponds
{0 a certain section on the film.

A perflectly flat edge-to-edge image is produced by the
highly corrected optical system of the Fundus Camera. Also
the chromatic aberration of the human eye is optically com-
pensated. As a resull the resolving power of the optics being
so high all details which, according to optical law arc possible
to resolve, can be photographed. A combination of cylindrical
lenses may be placed in the fluorescence light beam to correct
up to twenty dioptres of astigmaiism at any axis.

Marking of the portion of the retina used for fixation is
simple with the integral fixation target. During obscrvation,
or in a photograph it is seen as an indicator arrow. A mag-
nification accessory can double the overall magniflication to
5X which enlarges the retina to fill the entire 24 mm. x 36mm.
film format.

British agents for equipment made by Carl Zeiss of West
Germany are Degenhardt & Co. Litd., Carl Zeiss House,
31-36 Foley Street, London, WIP 8AP.

HARVEY-TECHNOBEL PACKAGE AIR
CONDITIONERS

A recent addition tothe Harvey-Technobel range of packaged
air conditioners is the CA. 15 split air cooled unit. [ts capacity
under U.K. conditions is 60,000 BTU/hr.

The CA. 15 features a unique facility whereby the comple(e
refrigeration system can be removed from the cabinet and
replaced with a similar module, thus eliminating the need for
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extensive service being carried out on site. Directional plenum
or ducted discharge can be arranged with fresh air make up
access to the rear of the unit.

Remote air cooled condensers are arranged for either
horizontal or vertical discharge depending upon site con-
ditions. All starters and controls are housed within the
evaparalive section minimising on site installation. Heating
mediums can be hot water, steam or electri¢, giving complete
flexibility to the application engineer. The evaporative section
and its remote condenser are finished in an attractive ““hammer
blue” acrylic paint.

The Harvey-Technobel range of equipment which consists
of over 42 models giving cooling capacities from 6,000-136,000
BTU/hr. is distributed by a nstwork of selected agents. Full
details and area agents' locations are available direct from
Harvey Fabrication Ltd., Harvey-Technobe! Division, Wool-
wich Road, London, S.E.7.

NEW BALL-TYPE CASTOR

An entirely new type of ball-type castor, the Duet, has been
developed by Homa Engineering Ltd. It cun be used on
furniture of all kinds in hospitals, catering establishments,
offices, etc.

Its twin airfoil design wheels, with a differential action,
give complete manoeuvrability. Wheel fixing is positive.
Made from Homalon plastic, the Duet is completely silent in
operation, corrosion-resistant and needs no maintenance. Tt
will carry a load up to | cwt.

NEW FLUE GAS ANALYSER

SK Instruments Ltd. announce a new flue gas analysis
ejuipment—the Mark 4—which provides continuous, accu-
rate measurement of flue gases.

The basic analyser operates on the thermal conductivity
principle, and it is available with single or twin measuring
chambers for application to one or two measuring points.

The transmitter unit contains a solid-state power unit,
measuring chambers, clectrical bridge circuits, and aspirator
pump. Indicators, calibrated in percentage (€O, can be
incorporated in the door panel.

The power unit has printed circuitry and provides a high
degree of stability and reliability. For £10% change in mains
voltage, or in load, the variation in bridge current is less
than 1%, This stability is maintained over the temperature
range of operation 0 to 38°C.

Bubbler units which wash the gas sample prior to analysis
are supplied, and multi-way inlet valves with Zero and Orsat
positions are fitted inside the case. All internal gas connections
are of plastic tubing. A comprehensive range of ancillary units
is available.

NEW FABRIC FILTERS FROM DAVIDSON’S

Two new series of fabric filter have been added to their
range of Sirocco dust contro! equipment by Davidson and Co.
Ltd., Sirocco Engineering Works, Belfast.

Marketed as the Series HM (for hand or mechanical clean-
ing) and Series A (for automatic self-cleaning during operation)
the units give an efficiency of 99-8"; and are available with
filter bags in a variety of natural and synthetic materials to
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suit a wide range of conditions, including high temperature
and abnormal acid or alkali content.

Designed as free standing units, the cabinets are constructed
from galvanised steel sections, complete with access doors and
oullets, Standardised parts are used throughout the range and
large installations can be buill up readily and economically
from stock items. Capacities range from 2,000 ¢.[.m. to
50,000 c.f.m. for the Series HM, and from 2,000 ¢.f.m. to
14,000 ¢.f.m. lor the Series A.

NEW DEMINERALISED WATER PLANTS
FROM PERMUTIT

The Permutit Company Ltd., Pemberton Housc, 632- 652
London Road, Isleworth, Middx., announce new improved
versions of their types MB6 and MB9 packaged “"Deminrolit™
water treatment plants,

The plants, which are of the mixed bed type, are designed to
convert mains qualily raw water info very pure demineralised
water conforming to the British Pharmacopoeia Standard for
purified water. The MB6 plant has a maximum flow rate of
60 gal/h (270 litres/h) whilst the MB9 has an output of up (o
135 gal/h (610 lit/h). Both plants have a maximum working
pressure of 50 Ib/in? and operate from a 200/250V single phase
a,c. mains supply.

Each plant consists basically of a welded sheet sieel cabinel
housing a plastic dipped steel pressure vessel containing a
mixed bed of “Zeo-Karb™ 225 cation exchange resin and
“De-Acidite™ FFIP anion exchange material. Regeneration is
carried out in situ using commercial hydrochloric acid and
caustic soda provided in a separate regenerant container of
high density polythene, The air compressor, flow indicator
and all necessary control valves for regeneration are built into
the cabinet. A conductivity meter/controller gives continuous
indication of demineraliscd water quality and operales an
alarm bell when regeneration is necsssary. The capacity be-
tween regeneration is dependent on the raw water quality.

TOTAL ENERGY AND THE NEW DISTRICT HOSPITAL

A lealet scts out the case for providing all the energy
requirements--electricily, hot waler, steam and refrigeration--
for one of the new district hospitals, or any similar size unit,
by Blackstone diesel generating equipment.

Readers who would like copies can obtain them from:
Mirrlees Blackstone Lid., Sales Division, Dursley, Gloucester-
shire, GL11 4HS, telephone Dursley 2981.

Mirrlees Blackstone Ltd, was formed on June 1 from the
merger of Mirrlees National Ltd. and Blackstone & Co. Lid.,
companies within the Hawker Siddcley Group.

OIL-CONVERSION CHIMNEY LINERS

A new leaflet issued by W, E, Rodell and Son Ltd., Egging-
ton, Leighton Buzzard, Beds, describes their service for the
manufacture and installation of insulated chimney liners.
When steam boilers are converted to oil firing, insulated
liners prevent the emission of smuts by maintaining flue-gas
temperature above 300 deg. F. dewpoint.

The company offer a four-six week service to hospitals and
other installations where boiler conversions arc madc.
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‘ GAu Re\'ﬂil’”

Naturally, it is not without great regret, after almost seventeen
years as Editor, that 1 have to tell Members that this issue of the
Journal will be the last to be published under my guidance,
However, present-day conditions, coupled with the prolonged
effect of a serious accident in 1966, have led to a situation no
longer practical and I have therefore felt obliged to relinquish
this particular responsibility.

Throughout this time I have made many friends, both within
and without the Institute, and 1 have enjoyed much kindness and
support, both as Editor and, formerly, as Secrctary of the
Institute. | am indeed most grateful for everything and it will not
be forgotten,

The heading to these few words was chosen deliberately; as a
member of the Institute [ shall continue to receive news of its
progress and that of Members,

I have much enjoyed my long and close association with the
organisation, and it only remains for me to thank everyone
concerned. My best wishes to the Institute for the future and to
the new publishers.

M. J. M. BOSLEY.

MIDLANDS BRANCH

There have been vast changes in technical education for
engineers and technicians working in various fields associated
with the hospital service and many sections of hospital staff
may not be clear about the education facilities available
to them.

Dr. E. Tidd, B.Sc., Ph.D., A.R.[.C., Principal of the new
North Birmingham Technical College, Perry Barr, will
explain the development of technical education in Birmingham
in recent years and the intention to provide national courses
suilable for hospital engineers and medical technicians in
the future,

This meeting will be of particular interest to:

Hospital Engincers, professional and technical
Medical Laboratory Technicians

Medical Physics Technicians

Cardiological Technicians

Cardio-Pulmonary Technicians
Electro-Physiological Technicians

Dental Technicians

Surgical Technicians

Radiological Technicians

and clinicians and scientists employing professional and
technical staff.

(Continued on page 212)

The largest high temperature water
boilers in a hospital in Britain are to be
installed as part of the second phase of the
rebuilding of Guy's Hospital, London.

Each of the four hot water boilers will be

LA MONT controlled circulation units of the
low outline pipe, designed for a maximum
continuous duty of 35,000,000 B.T.U./hr.
and a Flow temperature of 360°F,
Consulting Engineers:

L. J. Schwarz & Partners

Mechanical Services Contractor:

G. N. Haden & Sons Limited,

LA MONT
HOT WATER BOILERS
for

GUY’S HOSPITAL

LA MONT STEAM GENERATOR LIMITED, HEATHER PARK DRIVE, WEMBLEY. MIDDLESEX
Telephone: 01-903 3333

LA MONT are specialist designers and
manufacturers of controlled circulation
boilers and associated equipment for
hot water systems.

The first LA MONT hot water boiler
was installed in 1237. Today these boilers
are widely used throughout the U.K. in unit
sizes ranging from about 2,000,000 to
80,000,000 B.T.U./hr., for a variety of hot
water applications covering both high and
low pressure conditions.
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The Institute of Hospital Engincering has co-operated with
the various Socictics and Institutions covering the aclivities
of the above lechnicians in arranging this mecting at The
Alexandre McGregor Lecture Theatre, in the Dental Hospital,
Steelhouse Lane, Birmingham, on Wednesday, 8th Octlober,
1969, at 6,30 p.m. Admission is free and visitors are welcome.

Tickets are oblainable from the Secretary of the Midlands
Branch, H. R. Martin, 3 Churchill Road, Hasbury, Hales-
owen, or from the Secretaries of the appropriate professional
bodies of the groups listed above,

THE SEVENTH SCOTTISH WEEKEND CONFERENCE

It has been arranged that the Weckend Conference this
year will be held in Aberdeen, and the Board of Management
for Aberdeen General Hospitals are providing facilities for
the Conference.

The Chairman, Professor R. D. lIreland, Q.C., M.A.,
LL.B., will apen the Conference, and the Board of Manage-
ment have further extended their hospitality by way of
morning colfee and afternoon tea on each day of the
Conference.

The President, G. A. Rooley, C.Eng., M.ILC.E,
F.1.Mcch.E., along with the Secretary, J. E. Furness, are to
altend, and it is hoped that the Conference will be well
supported. All sessions will be open to visitors at no charge,
Visitors may attend independently or as guests of members.
No special tickets will be required.,

Members are requested, when forwarding their attendance
fee, to indicate if their wives will be accompanying them and
if guests are being inviled,

Members are reminded thal they may be granted Conference
leave and cxpenses by their respective Boards of Management
and Regional Boards (Circalar H.M. (56) 32).

Homa castors give
hospitals the quiet
runaround!

Homa have new castors made from Homalon ®, the
advanced new material that guarantees completely silent
running, immense strength and resilience. These cas-
tors are fitted with non viny| staining tyres, so it’s the per-
fect choice for every hospital. Send for catalogue now to

m HOMA ENGINEERING LTD.,

Homa Works, Cosby, Laicester.
Tel: Narborough 2151
Grams: Homa, Cosby
Member of the HOMA Group of Companies

PROGRAMME

Thursday, October 16th Coffee 9.30 a.m.
The official opening of the Conference and welcome by
the Chairman of the Board of Management for Aberdeen
General Hospitals, Professor R. D. [reland, Q.C., M.A.,
LL.B. 10 a.m.
Session 1. 10,15 a.m,
Chairman: G. A. Rooley, C.Eng., M.1.C.E., F.1.Mech.E.,

President of the Institute.

Modern Heat Exchangers—by F. Hicks, M.Inst. British
Eng., Technical Adviser, and D. Seaton, Assistant
Technical Adviser, British Steam Specialities, Ltd.

Session 2: 2 p.m.

Chairman: K. W. Wilson, C.Eng, F.I.Mech.E.,
M.I.H.V.E., Regional Engincer, Western R.H.B.

[nternal Automated Transportation in Hospilals by
G. J. Belt, Drayton Castle Ltd.;

Bio Engineering by John Hughes, B.Sc., C.Eng.,
M.LM.C.H., Universily of Strathclyde. 330 pm.

Friday, October 17th Coflee 9.30 a.m.
Session 3: 10 a.m.
Chairman: E. L. Taylor, M.LHV.E, A.M.Inst.F.,
Regional Engineer, Bastern R.H.B.
Development of a Hospital Site by C. W. King, Hospital
Secretary, Aberdecn Royal Infirmary:
followed by a film on Finessa Food Distribution Systems
in Hospitals.

Session 4 2 p.m.

Visit to new Laundry and C.8.5.D, on Foresterhill
Site.

Visit to Phase T Development, Aberdeen Royal Infirmary.

345 p.m.

Saturday, October 18th Coffee 9.30 a.m,

Session 5: 10 a.m.
Chairman: C. H. Harris, C.Eng., F.[.Mech.E., M.[.LE.E.,
M.I.Prod.E., A.M.ILHV.E., Regional Engineer,

North Eastern R.H.B.
“Open Forum™,

If sufficient numbers of (hose attending wish it, an informal
social evening might be arranged on the Friday evening.
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MAINTENANCE

phone your nearest

A.P.GREEN

depot or stockist

PROTECTION -l I
Use SAIRSET refractery cement for
laying-up alltypes of firebrick. Protect 1= AN EEAEE

new and existing brickwork with a
coating of SAIRSET. Seal cracks— []
reducerisk of spalling and slag attack. [}
SAIRSET is availablein § cwt., 1 cwt., [77]
and 2 cwt. drums ready mixed. It
should ke in your maintenance store,

LR R N N R R R R ]

REPAIRS

Repair damaged walls with HYBOND
plastic refractory. Can be used for
small gaps or the complete wall or
arch. For extreme temperatures use
HIGH ALUMINA PLASTIC,

HYBOND is delivered in 90 |b, cartons
sliced ready for ramming-in.

LR R R N R R R R R R R I N N R I T S PO S

RE-LINING

Avoid intricate brickwork and special _ ___
shapes by lining with KAST-SET
refractory concrete. Simply mix and
pour, When an insulating refractory is
required for furnaces use KAST-0O-
LITE. Monolithie linings are econom-
ical on fuel and simplify maintenance,
A. P. Green refractory concretes are
sold in 1 cwt, bags.
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LONDON

01-980 1348
NEWPORT
Ahercarn 470
STOURBRIDGE
Brierley Hill 78258
NOTTINGHAM
0602-84106
SHEFFIELD
0742-385557
SUNDERLAND
0783-56774
BROMBOROUGH
051 ROC 5594
GLASGOW
069-885 3585

AND OF COURSE
all A. P. GREEN
depots stock

FIREBRICKS

for immediate delivery

just phone—

A. P. GREEN REFRACTORIES LTD
York House, Wembley

Not only

Granes
Generators
Welding Sets
Boilers

Fork Lift Trucks

but
GOMPRESSORS

FROM

COHENS

GEORGE GOHEN MACGHINERY LTD

Wood Lane, LONDON W.12 Telephone 01-743 2070
Stanningley, LEEDS Telephone Pudsey 78221
and at BELFAST -Belfast 669484
BIRMINGHAM — Hurley 281 or 666

BRISTOL Bristol 293836

GLASGOW Langside 6131

MANCHESTER - Pendleton 4411
NEWCASTLE UPON TYNE Newcastle 23313
SHEFFIELD — Sheffield 42033
SOUTHAMPTON -- Southampton 26116
SWANSEA - Swansea 71741




powerful
alliance:

The two great leaders in the field of diesel engine manufacture
havecometogethertoformthenew Company Mirrlees Blackstone Ltd. This amalgamation
now offers the widest range of power units, from 100 B.H.P. to 8,500 B.H.P.,
for electric generation and direct mechanical drive.
A whole new power generation from Mirrlees Blackstone Ltd.

@ HAWKER SIDDELEY

MIRBRLEES BLACKSTONE DIESELS

MIRRLEES BLACKSTONE LTD., DURSLEY, GLOUCESTERSHIRE, GL11 4HS.
Telephone: DURSLEY 2981 Cables: DIESELS, DURSLEY.
WORKS, STOCKPORT & STAMFORD

Hawker Siddeley Group supplies mechanical, electrical and agrospace equipment with world wide sales and sorvice.



PIPE BENDING

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 9456

CHANGE OF PUBLISHER

Please note that, following the publication of this issue, there
will be a change of Publisher for “The Hospital Engineer”’.

The responsibility for publishing this Journai, for the October
issue and subsequently until further notice, will be assumed by
Peter Peragrinus Ltd.

Communications, in the future, should be addressed to
Peter Peregrinus Ltd., P.O. Box 8, Southgate House, Stavenage,
Herts. (Tel: Stevenage 3311)

or, if more appropriate, to

The Secretary, Institute of Hospital Engineering, 20 Landport
Terrace, Southsea, PO1 2RG. (Tel: Portsmouth 23186).




SITUATIONS VACANT

BOARD OF GOVERNORS OF KING'S COLLEGE
HOSPITAL

DULWICH HOSPITAL

ASSISTANT HOSPITAL ENGINEER

Ideal experlence and training for young engineer seekin
advancement. ONC (02) Engineering desirable and goo
practical fraining In maintenance of mechanical and
electrical services, Salary £975 rising to £1,270 plus
London Weighting, Couosideration will be given to the
uppointment on an abated scale of persons without
these qualifications,

Informatlon avaflable from Hospital Secretary. Applica-
tions giving full details of training, qualifications and
experience, naming two referees, to Hospital Secretary,
Dulwich Hospital, London, S.E.22,

HOSPITAL ENGINEER required for Cuckfield, Haywards Heath
and Goddards Green Hospitals, Points range up to 24. Salary £1,270-
£1,500 per annum plus £25 per annum unit alowsace for speclal
responsibilities. Qualifications and conditions of service as lald
down in appropriate Whitley Circulars. Application forms and job
description obtainable from Group Secretary, Mid-Sussex Hospital
Management Committee, Cuckfield Hospital, Cuckfleld, Sussex.
Last date for receipt of applications 7th October, 1969,

BOARD OF MANAGEMENT FOR GLASGOW ROYAL
INFIRMARY AND ASSOCIATED HOSPITALS

HOSPITAL ENGINEER

Based at Eastern District Hospital, Duke Sireet, Glas-
gow, E.1, to be directly responsible to the Group Engineer,
Applicants must have had a thorough practical training
and hold one of the following qualifications or an equiva-
lsecnt lqu:illiﬁcnﬁon approved by the Secretary of State for
otland :

(i) City and Guilds Mechanical Engineering Technicians
Certificate (Part 1I) which must include Plant Main-
tenance and Works Service; or

(ii) City and Guilds Certificate in Plant Engineering;
or

(i) Ministry of Transport First Class Certiflcate of
Competency plus an Ordinary National Dipioma
or Ordinary National Certificate,

Salary scale £1,270 to £1,500,

Applications to The Secretary, Board of Management
for Glasgow Royal Infirmary and Assocluted Hospitals,
Il):’ liagtghg Street, Glasgow, C.2, not later than 23rd Septem-

T, B

ST. MARY ABBOTS HOSPITAL,
MARLOES ROAD, KENSINGTON, W.8

HOSPITAL ENGINEER required. Must have served an engneer-
ing apprenticeship and hold a recognised qualification; Higher
National Certificate in Mechanical Engineering or City and Guilds
M.E. (Part II), Plant Engineerini or M.0,T, ON.C. Building
knowledge an sdvantage, Salary £01,360 to £1,%90 p.a. Successful
candidate must reside within easy reach of the hospita), Apply in
writing, naming three referees, to Secretary, Chelsea and Kensﬂl ton
:‘{gapsltal Management Committee, 5, Collingbam Gardens, London,

required at St. Mary's Hospital, Easthourne. Post vacant
1st December due to promotion of present holder.

Applicants must have had a thorough practical training
and wide experience in the management of Electrleal and
Mechanieal engineering and showld possess one of the
following qualifications:

() Higher National Certificate or Higher National Dlp-
loma in Mechanical Engineering with endorsements in
Industrial Organisation and Management and Principles
of Electricity or Electro-Technology, if this was not
taken as a subject of the course; or

(if) Higher National Certificate or Higher National Dip-
loma in Electrical Engineering with endorsements in

EASTBOURNE HOSPITAL MANAGEMENT COMMITTEE

HOSPITAL ENGINEER

Industrial Organisation and Management and Including
(at S.III or 02 level, or with endorsement in) Applied
Heat and Applied Mechanics, provided he has sulitable
practical experience in mechanical engineering; or

(i) City and Guilds Mechanical Engineering Technicians
Full Technological Certificate (Part III) which must
include Plant Maintenance and Works Service,

Salary £1,370 to £1,605 p.a, Present pointage 291, Responsi-
bility allowance £100 p.a.

Application forms with further details and a job description
available from the Group Secretary, 29 Bedfordwell Road,
Eastbourne, to be returned by 29ih September, 1969,




Responsible for all engineering and building services in this
450 bedded Dstrict General Hospital and its associated
limb fitting centre and research building. Applicants must
bave completed an apprenticeship in mechanical or elec-
trical engineering and should have a sound knowledge of
steam boller plants and experience in mechanical or elec-
trical services preferably in the hospital service. They must
possess one of the following qualifications or an_approved
equivalent: —Higher National Certificate or Diploma in

WESTMINSTER HOSPITAL GROUP
QUEEN MARY'S HOSPITAL, ROEHAMPTON

HOSPITAL ENGINEER

Mechanical or Electrical En, lneerinﬁmwlth appropriate
endorsement, or City and Guilds Mechanical Engineering
Technicians Full Technological Certificate (Part 3). Salary
scale £1,360 to £1,590 mr annum plus £175 responsibility
allowance. A hospital house is available at a reasonable
rental. Applications to The Group Engineer, Westminster
Hospital, St. John’s Gardens, London, S.w.l, a8 soon
as possible,

BOARD OF GOVERNORS OF KING'S
COLLEGE HOSPITAL,
DENMARK HILL, S.E.5

Applications are invited for a post of TECHNICAL

'ANT on the General Administrative Grade {Salary

£1,280-£1,640) in the Group Engineer’s Depariment at
King’s College Hospital.

The post which is u new one, has been created to assist
the Group Engineer In the purchasing of all engineering
stores for the Group, Applicants should ideally have had
engineering experience as well as purchasing of engineering
supplies in the hospital service.

Further detalls may be obtained from the Group En-
gineer, Job description and application forms may be ob-
tained from the Assistant House Governor, the latter to
be completed and returned by 30th September, 1969.

NOTTINGHAM Ne. I HOSPITAL MANAGEMENT
COMMITTEE

ASSISTANT ENGINEER

Applications are invited for the hrost of Assistant Engineer to the
City and Sherwood H which post will become vacant im-
mediately. The post provides excellent experience for a young engineer
wishing to make advancement and the usual day release facilities are
given for further study, The salarz scale 1s £978 per annum, rising
by increments to » maxmom of £1,270 per annwin, and applicants
should possess an Ordinary National Certificate in Engineering or an
equivalent qualification, bungalow is avallable in the hospital
grounds at a moderate rental, Applications, together with the names
of three referees, should be sent immediately to the Group Secretary,
Nottingkam No, 2 Hospital Management Commiftee, Sherwood
Hospital, Hucknall Road, Nottingham.

OXFORD REGIONAL HOSPITAL BOARD
ASSISTANT REGIONAL ENGINEER

Salary scale: £2,730-£3,255 p.a.

Applications are Invited for the above ]:ost to develop
the englneering services planning policy in one of two
arens of the Board, brief Design Engineers and direct
engineering functions in project teams.

Candidates must be chartered engineers and Corporate
Members of the Institute of Ulvil, or Mechanical, or
Flectrical, or Electronic and Radio Engineers,

Write to the Secretary of the Board, Old Road, Head-
ington, Oxford, for further particulars and application
{;;r;?s.g)l!etnm latter by 30th September, 1969. (Quote

PRESTON AND CHORLEY HOSPITAL MANAGEMENT
COMMITTEE

SHAROE GREEN HOSPITAL

HOSPITAL ENGINEER required to be responsible to the Group
Engineer for the maintenance of the mechapnical and electrical ser-
vices in this acute general hospital of 500 beds, The existing complex
includes a new Ward Block, four new theatre suites and a Central
Sterile Sugfly Departmen i’harmacy, Nurse Training School, Post
Graduate Medical Centre, X-Ray Depurtment and residential quarters,
A boiler house with an eventual rating of 50,000 lbs/br. is in course of
nlteration,

Applicants must possess H.N.C, or H.N.D, in either Electrical or
Mechanical Engineering with electrical or mechanical endorsements
un:.]l Bhave ohtained or be studying for Industrial Administraton A
and B.

Salary, at present up to 241 points, is £1,270 to £1,500 plus £75
responsibility allowance,

Application forms are obtainable from the GfouﬂeSec
Infirmary, Preston, PRLGPS, Lancs.,, to whom they sho
turned by the 30th September, 1969.

, Royal
he re-

HOSPITAL ENGINEER
OXFORD'S NEW TRAINING HOSPITAL

nlflur;pital Engineer for Phase 1 of the Manor House Hospltal,
xford.

Al)pllcants must bave completed an apprenticeship in mechanical
or electrical engineering or have otherwise acquired a thoro#h cti-
cal engineering training and must possess H.N.C, or .Ng;‘.l in
mechanical or electrical engineering with appropriate endorsements,
or City and Guilds Mechanical Engineering Techniclans Full Tech-
nological Certificate (Part I1I),

The Hospital is approximately 18 months from completion date
so that the successful applicant will have the opportunity to partici-
pate in the commissioning of the hospital in the fullest possible
sense.

Salary on the scale £1,370 to £1,665 plus £50 per annum special
responsibility allowance,

Applieations giving full relevant details, including three referees,
to the Chief Engineer, United Oxford Hospitals, Radcliffe Infirmary,
Oxford, by 26th September, 1969,

MISCELLANEOUS

CIRCULATING PUMPS and Steam_ Turhines, Complete units,
electric and steam, spares and service, TURNEY TURBINES Ltd.,
67, Station Road, Harrow. Tel: 01-427 1355 and 01-427 3449,




