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FIVE SHILLINGS 

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 rpmfication m 
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all purpose package boilers 
PRODUCTS of the BABCOCK & WILCOX ORGANISATION 

For complete illustrated descriptions please send for 

Publication VX 2003 - Vaporax Package Steam Boiler 
Publication 187112 - Steambloc Packaged Boiler 
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Radaton  
Company 

- 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. 
Also electrically-heated models. 

JACKSON BOILERS LTD. 

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

For Reliable Repairs to 
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Dreadnaught Wharf, Thames Street, 

Greenvlch SE10 

01-858 202415 
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CHOOSE GRUNDFOS BOILER FEED PUMPS! 
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 

l Boiler Feed Division Bilton Road Bletchley Bucks Telephone: Bletchley 3416 
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PATENT FRESH STERILE STEAM 

HUMIDIFIERS 

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

CA L 0 M AX ( E N G I N E E RS ) LTD Sensitive humidification free from carry-over and operated by indirect 
m rteom H1M.T.H.W. or Electric or combination stondby. 

LUPTON AVENUE, LEEDS 9. Telephone: 0532 3498819 1069 

two's company.. . 
and so's three, four or more when they're part of the Moorwood-Vulcan range. 

Take these t w o  for instance - the Harleston Cooker and the Maxifry Fryer. 
Desianed on the unit ~ r i n c i ~ l e  so that anv combination of items can be built 

up and the greatest use made df available space. 
Harleston features heavy gauge stainless steel, solid, 

cast-iron hobs, automatic lighting and i s d o w n  in p r i ce !  
Maxifry has stainless steel front and side panels, 

60 lb. 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 p r i ce !  

Town, Natural and L.P Gases. 

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

MOORWOOD~LCAN LTD 

Harleston Street. Sheffield S4 70D .  Tel: 23063. 
Branches: London. Birmingham, Manchester. Bristol. Edinburgh 

A B r g h t r d e  Company backed by the rerourcesof the group. 



Cresistal is a new aluminium alloy cubic1 
curtain rail. It meets al 

the environment : quietne 
hygiene and freedom from maintenance. 

Cresistal, 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 remove and re-hang curtains 

Cresistal, a kit-form concept, comprising srraight rails, bends and relatively few 
components. solves any installation problem. p---------------------------------- 

Cresistal has been accepted by the Department of ! Please send me your brochure on 'Cresistal', together 1 
Health and Social Security for the Compendium I ~ 4 t h  a semple of the rail and hook. I 

of Health Building Assemblies and is I I I 
displayed at Alexander Fleming House. ! 

I I 
Please fill in the coupon for a comprehensive brochure I N~~~ I 

and samples. Send to : ! I 
I 

Resistoid Ltd.. Salford Street. Long Acre, Birmingham 6 ! I 



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 modifications to the world-beating Bunnie. And all wrapped up in  a 
brand-new styled steel cabinet. No wonder we call The Bunnie-Plus The Bunnie-Plus. 

For information, contact: 
he Wandsworth Electrical Manufacturing Company Limited, Dept. HE2 ,719 Baker St.London,WI Tel : 01 -486 320' 
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communlcatlons, human comforts and 
even hfe itself. For Process Plant, 

Commun~cat~on Systems, Pumpmg Stations 
Hospaals-m fact, any essent~al servlce- 
Auto D~esels Standby equlpment cuts m 
AUTOMATICALLY when the maln 
power supply fads. And not only for 
Standby-the equlpment may be used in 
conjunction w~th,  or mstead of, the normal malns 
supply to cut down on electrlc~ty charges. 

NO-BREAK too! 

Cowley M ~ l l  Road, Uxbridge, Middlesex. Tel Uxbr~dge 38262 Telex 263835 

MEMBER OF THE BRABY GROUP , 

ri 



THE: 
THE JOURNAL OF 
THE INSTITUTE OF 
HOSPITAL 
ENGINEERING 

VOL XXll l  No 9 
SEPTEMBER 1969 

With all this at stake l l 

what price power cuts ! 
By M. S. RIDOUT 
Home Sales Manager, 
Power Plant Division, Auto Diesels Ltd. 

Introduction have produced many unusual installations, some o f  which 

I N 1964 the ~ i ~ i ~ ~ ~ ~  of H ~ ~ I ~ ~  issued a ~ ~ ~ h ~ i ~ ~ l  are delailed in  the i'ollowing paragraphs. However, i n  a 

~~~~~~~d~~ describing the various and great many cases i t  is possible to make use o f  manufiactur- 

applications of providing emergency supplies for ers commercial standards which have the advantages o f  

electrical services in hospitals. being well tried and proven units, giving the lowest price 
with the greatest reliability commensurate with simplicity 

Unt i l  a few years ago it was gencral practice to provide of operation and maintenance, 
emergency electrical supplies for lighting only, in such 
areas as operating theatres and delivery rooms. With the Typical o f  this type or equipment i s  a 129 k V A  Auto 

increasing dependence on electrically operated equipment, Diesels standby generating set recently installed at 

whose continuitv in  service i s  o f  vital imwortance. the Stratheden Hospital at Cupar, Fife. 

facility o f  m a i n t h i n g  electrical supplies to this type of 
equipment can be even more important than emergency 

Strathcden Hospital installation 

lighting. Typically, operating theatres, resuscitation This schcme was prepared by the Stratheden and 
rooms, intensive therapy units depend entirely on elec. Associated Hospital Board's appointed consullants. 

tricity for their safe and proper functioning and a pailurc Messrs. David Elder and partners o f  Dundee, who 
on the mains electrical supply can seriously disrupt the placed the order with the Company for the complete 

work of the hospital and endanger the patient. supply, installation, site testing and commissioning of the 
equipment. 

The Ministry memorandum recommends that, where 
i t  i s  essential that such services are maintained, an engine The plant providcs an output o f  129 k V A  at 0.8 power 

driven generator i s  the most convenient and economical factor, at a voltage o f  4151240 volts 3 phase, 4 wire 50 

method of providing the standby supply. c.p.s. and i s  powered by a Rolls-Royce diesel engine 
coupled to a statically excited, self regulating alternator 
both o f  which are mounted on a common fabricated steel 

Applications bed plate which i s  set on the foundations through anti- 
The application and specifications of this type of vibration mountings. 

equipment can vary enornlously to suit the particular The installation included a daily service fuel system, 
requirements of an individual hospital and Auto Diesels ducting to take the radiator outlet air to atmosphere, an 



acoustic typc exhaust silencer and system which i s  lagged 
with asbeslos tape, and a Hoor mounting control cubicle 
which incorporates al l  the necessary switchgear and 
instrumentation. 

The engine i s  fitted with special protection switchcs 
which wil l  shut the engine down i n  the event of a liiult 
occurring due to low lub rk i t i ng  oi l  pressure. high cooling 
water temperature and engine overspeed and the tld 
system incorporates a level switch to give visual end 
iludible warning of low fuel level. 

Automatic Operation 
As i t  could not be guaranteed that hospilal personnel 

would he on hand to operate the equipment manually in 
the eve111 o f u  mains ihilure, il was decided to incorporate 
the standard Auto Diesels automatic start and changeover 
system. 

This incorporates sensing units to detect a drop or  
total failure of the mains supply on any of the ~nains 
three phases. O n  receipt o f  such a signal the mains con- 
tactor, incorporated within the control panel. is de- 
energized and drops out and the engine's 24 volt electric 
starting system is autom:~tically initiated. 

When the engine runs up to normal operating speed o f  
1,500 r.p.m. (this normally takes about 10 seconds) and 
the alternator voltage is up to nominal value, the standby 
contactor w h i c h  i s  mechanically and electrically inter- 
locked with the mains contactor-is energised rind closes. 
thereby switching the standby eleclrical s~rpply to ihe load 
and the essential services. When the mains supply returns 
and i s  determined to be a healthy supply the set auto- 
matically shuts down and resets for the next day. 

Special Mains Standby Uuties 
The abovc description reli~tes to  the Company's 

standard automatic mains stnndby cq~~ipment .  hut Inany 

129 kVA Auto 1)iesels standhy generating act installed 
at Strathedcn Hospital, C'upar, Fife. The photograph 
shows the floor standing control panel which incorporates 
the quipn~ent instrumentation. switchgear md the 

automatic cnnlrul circuit. 

vari i i t io~is are possible 10 comply wi lh a u r r ' s  prccise 
need, for example: tlie sensing o f the mains supply can he 
within very close limits; typically S'?! o f the nominal, and 
the circuit can also he arranged to sense variations in ttie 
mains frequency. 

Additional protection features can be fitted to  tlie dicscl 
engine prime lnover and the electrical circuit can incorp- 
orate other methods o f  switching which wil l  work in 
conjunction with it hospital's existing distribution circuits. 

"No-Break" Systems 
The abovc system always induces a break i n  ihe supply 

to the essential services whilst the engine runs up to  speed 
and i s  applied to  the load. Although this is only about 
I 0  seconds, il is sometimes referred to as a "long brcak" 
unit to din'erentiate i t  f rom the system known as "No- 
Rrcak". 

Requirements for this type ofcquipment arc rare in the 
U.K. but some overseas authorities prefer to maintain the 
supply to essential services with no break, however s~iial l ,  
in the supply. This i s  nor~nal ly  achieved by incorporating 
;I Inore complex typc o f  unit which comprises ;I dicscl 
engine prime mover with an electrically opc~.aled mag- 
netic clutch. The secondary side o f  the clittch i s  corinecled 
to a conventional squirrel cage electric motor which is 
directly connected l o  a heavy steel llywheel which is. in 
turn. connected to the alternator. 

Under 11ormal conditions the motor, powered by thc 
mains, drives the tlywhcel and alternator which supplies 
thc load. The diesel engine is  at rest and disconnected 
from the remainder o f  ihe equipment as the magnetic 
clutch is de-energised. 

As soon as the main supply lkils or varies beyond the 
predetermined limits, the motor wil l  automatically dis- 
connect from the mains and the diesel engine eleclric 
starting circuit wi l l  be initiated. 



The Campmy's typical "No-hreak"set clearly showing 
the diesel enzine, alternator. flywheel and mator. The 
clutch between the engine and altcmaler is hidden hy thr 

protective guard. 

A similar unit to this was rcrently installed in Ilospitol 
' l 'raamatol~~~iro, Caracas, Venezuela. 

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

Throughout this operation, which is completed within 
10 seconds, the supply is fully ~naintained from the 
alternator by the kinetic energy or  the flywheel. A t  no 
rime is the alternator disconnected from the load and. 
during changeover, the frequency wil l  drop by only about 
I c.p.s. 

From this point the engine wil l  continue to run the 
complete assemhly until the mains supply is restored, at 
which time the engine is de-clutched and the motor 
reconnected to the mains. 

Peak Lopping Systems 
A further application o f  conventional diesel generating 

sets that the Company have been particularly succcssf~~l 
with is the system known as Peak Lopping. 

This principle is used i n  a number o f  hospitals and 
involves a normal diesel generating set with a special 
control circuit which wil l  operate in conjunction with the 
mains supply, automatically starting the generating set so 

that i t  supplies the peak load demands which arc evidcnt 
when thc hospital's demand varies. 

I n  this way i t  is possible to  maintain thl: hospital's 
demand from the Local Electricity Supply to 21 pre- 
determined level, thus reducing the electricity maximum 
delnand charges which are bascd on the highest peak 
load req~~irelnents during the period o f  a month or thrce 
months, whichever period thc local supply board's maxi- 
mum demand charges are based on. 

I n  this way electricity charges can he reduced by ;IS 

much as 50',;, which enables the capital cost of the equip- 
ment to  be recovered i n  a relatively short time. 

This type o f  application also has the advantage that 
the generating set can be brought i n  as a standby sel 
during a mains supply failure. 

The control circuits applied to this type o f  equipment 
vary considerably, ranging from a simple circuit where 
the set is operated ~nanoally and supplies an isolated 
section o f  the hospital load, to a f ~ ~ l l y  automatic system 
which wil l  automatically start the engine set on receipt or 
a signal that the hospital's predetermined maximum 
demand has been reached. The equipment wil l  then be 

The engine generator unit of a standard Auto Diesels 
ADO 585. This tvoe of unit will oroduce an outout of 



The Company's 
as installed at 

45 kVA silenced diesel 
Mi le  End Hospital. 

generating set 
The automatic 

automatically paralleled and synchronized with the 
normal mains supply. 

Silenced Diesel Generating Sets 
One o f  the major problems with conventional diesel 

generating sets i s  the very considerable noise that the 
diesel engine prime mover produces. This can typically 
be a level o r  95 to 100 decibels (on the 'A' scale) at a 
distance o f  12 ft. and obviously has considerable nuisance 
value when the equipment i s  installed ncar personnel or 
patient areas. 

Some 6 years ago, the Con~pany produced the first 
ever silenced diesel generating sets in the form o f  a 5 k V A  
trailer mounted unit for military applications. Since then 
this range has been extended to 200 kVA  and has found 
obvious outlets in  the field o f  television outside hroad- 
casting and fi lm location work. 

The ]majority o f  these units were in trailer mounted or 
vehicle mounted form for easy mobility to suit 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 to appreciate these units as the solution to 
a noise problem normally associated with diesel engine 
powered standby plant. 

The first Auto Diesels silenced diesel generator to be 
installed i n  a hospital was a 45 k V A  unit equipped with 
fully automatic mains failure circuits for Mi le End 
Hospital, and since this time a considerable number o f  
silenced generators have been supplied for installation 
in  hospitals in  the U.K. and abroad. 

The silencing of the diesel enginc i s  achieved by a special 
silencing and air cooling system incorporated in a sheet 
steel enclosure which reduces noise levels to approxi- 
matcly 55 db 'A' at a distance of 12 ft. This means that 
the equipment is virtually inaudable, with normal back- 
ground noise, at a distance o f  25 ft. 

A n  additional advantage is  that, by virtue of the sound- 
proohng enclosure, this type of  unit is also completely 
weatherproof and can be installed out o f  doors, thereby 
obviating the necessity for a special engine room. 

L "mains failure" circuit control panel is supplied 
separately but the equipment incorporates an eight 

hour fuel tank. 

Mobile Power Plants 
The silenced generators referred to above can also be 

supplied i n  mobile form, as can conventional diescl 
electric scts, to suit the application that some hospital 
authorities have. This is to satisfy the needs o f  a number 
o f  small hospitals which can suffer a mains failure for a 
period of, say, 30 minutes. 

By keeping a mobile generating set at a central point. 
i t  i s  possible for an authority or management committee 
to service the requirements of  several small units by trans- 
porting such eq~lipment to the particular ~ m i t  which has 
the requirement or power hilure. 

Transistorised or "Solid State" Control 
The development o f  transistorised or "solid state" 

electrical circuits, as an alternative to the conventional 
relay type of  circuit, has been very swift i n  the last few 
years, and the firm supply circuits for control o f  diesel 
generating sets i n  this form. I 

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 "Salid State" control circuit and modulcs. A 
conventional relay circuit would require two to three times the volume. 



The single stage, two bearing 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 o f  ~ m i t  has 
is that "solid state" circuits havc no moving parts and 
cannot therefore wear out. Maintenance is greatly simpli- 
ficd by the mere removal o f  a krulty module and insertion 
o f  a spare. 

One o f  the disadvantages i n  the past with "solid slate" 
circuits has been the higher cost o f th is  type o f  equipment 
over the conventional relay circuit. 

However, the Company are ~ l s ing  the later1 available 
components i n  their "solid state" circuits and can produce 
a full circuit incorporating all protection and operating 
functions of the equipment which is only nominally more 
expensive than the conventional circuit. 

Future Developments 
The applications o f  power plant for such users as 

hospitals is expanding rapidly, and the Company have a 
constant development programme i n  operation to ensure 
that the changing requirements o f  hospital authorities arc 
met. 

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

which wil l  provide some 200 kVA when ~lsed as a \hill? 
drive unit fo r  electrical generation. 

I n  the past Gas Turbines have had disadvantages o f  
cost and fuel consumption against the advantages o f  
savings i n  size and weight. However, improved produc- 
t ion methods are reducing the cost o f  this type of plant 
and the advent o f  Natural Gas and total energy systems 
in the future present vcry interesting and viable cases. 

A COMPLETE HOSPITAL SERVICE FOR THE AMAZON JUNGLES 

A C O N T K A ~ T  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 Amaronas has been won 
jointly by The lntcrnational Professional Consortium for 
Health Services (I.P.C.H.S.) and Cosclcy Buildings Ltd., 
of Wolverhampton. 

The contract, which allics the provision of British 'know 
how' with exports o f  goods and equipment, provides for pro- 
fessional and technical consultancy scrvices, the supply and 
supervision of erection o f  prefabricaled buildings, the supply 
of ail medical equipment from X-ray and surgical equipmenl 
to bandages and cutlery, thc preparation o f  staffing schedules 
and maintenance rcq~~irements and arrangements for loan 
finance. 

This is believed to be thc first contract o f  its type and size 
anywherc in the world. 

The network o f  prefabricated health ccnlres will comprise 
7 hospital units, 24 health centres and 13 outpalienls/emerg- 
cncy hits localed variously at 44 sites throughout the interior 
of ihc Amazon. Addtlionally. 25 houses, fully furniqhed and 
equipped, are being supplicd to accommodate doctors 

With thc cxceplion of thc hospitals located in and around 
thc capital-Manaus, all other unils will be situatcd in thc 
depths or thc Brazilian jungle, thc most remote being 1,300 
lnilcs from Manaus. 

The buildings for these "Planned Hospital Unils" are single 
storcy, stccl framed Cosclcy "Paramount" design, clad in 
insulaled aluniinium sheeting. Al l  ~mits will be supplied com- 
plete with full medical equipmenl, rurniture, fittings, elec1ric;d 
gcncrator and water purification systcm. Thc major hospital 
units include operating tlicatrc, obstetric wards, radiography, 
laboralories and outpalienls department as well as a kilchen, 
staff cantccn and admi~iistrative block. 

Erection will bc carricd out by loci11 labour under thc joint 
supervision of I.I'.C.H.S. and Coseley experls. 

The contract also inciudcs thc mcdical cquipmcnt and 
engines necessary to convert twelve custom huilt hoats ililo 
floating medical unils. These will be used both as ;~mbul;~nces 
Tor conveying patients hetwcrn various centres and also 10 
administer nicdical a r c  to the morc remote arcas not scrved 
by one o f  thc hcalth ccntrcs. 

Under the terms of (he contracl. I.P.C.H.S. is required lo 
provide thc tcchnical scrvices and to survey thc cxisting con- 
dilions and resources of each o f  the 44 sites, and C'oselcy 
Buildings Ltd. are responsible for the despatch o f  all buildings 
and cq~lipmcnt from Britain by April 1970, and to havc all 
unils in the nelwork operational by Ileccniber 1970. 

The lechnical and professional services, for which I.P.C.H.S. 
is rcsponsiblc, will bc carried out by two o f  its mcmbcr lirms, 
The Oxford Architects Partnership, The Economist Inlelli- 
gence Unit and by ils Brazilian associate SORTEC. 

S E P T E M B E R ,  1969  



Problems of Scales, Corrosion and Hydrogen 
Embrittlement in Boiler Plant 

By E. HOULT, A.M.C.T., F.R.I.C 

~ 

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

I N the lirst part o f  this century. caustic cracking was one I t  is  now generally accepted that caustic cracking can 
o f  the most feared types o f  corrosion with which occur i n  boilers with drums o f  riveted seam construction. 
hoilcr operators were faced, and was the cause of the but the following conditions must prevail: 

disastrous explosion at York  in 1949. ( I )  There must he a leak o f  steam to atmosphere, to 
A typical example of cracking resulting from attack by :LIIOW co~ i~cn t ra t i on  of boiler water i n  the scaln. 

caustic soda i s  shown in Fig. 1. The cracks are parallel to (2) The concentration of the caustic soda must be 
the edge of the plate, and i t  can be appreciated that. above the range 5 7 ; )  to 1OC,?{,. 
should the cracks at each rivet hole have joined, thc (3) The water must be conducive to caustic cracking. 
strength o f  the seam would have been greatly reduced 
and the seam would have eventually ripped apart. (4) The metal lnust be under high tensile stress. 

Few operators o f  boiler plant were aware o f  thcsc Fortunately, the cracks were found before this occurred. 
conditions when in 1952 a symposium was arranged in I 

].ondon to discuss caustic crackine. and manv onerators. i ~~ ~~ 

U 

This pawr was lirst read by thc sulhor in London in January, investienlors. and other interested people, aticn&d . . 
1968, and, subscqncntly, in Birmingham and Dundcc a1 meclings df 

lhc Combustion Engineering Associalion. We arc indebted to Ihc Consequently, much information came to light. and as 
Association and to the Editor of ViAri/mcc for pcr~n~ission 10 Ircpro- this was recorded and issued in the fol-m o f  a hooklct, 
ducc the oaner. "Caustic Crackine in Steam Boilers". uublishcd bv the , . -~ ~ ~ U 

Mr. Hordt ioined The Nalionnl Boilcr & Gencral lnsurancc Society of' the Chemical Industry. many people were z~hle . .  . 
Conipmy in 1950, many years hefore the formation or NV G r w  to st t l jy  the c]ose]; and use the infl)rm;ltion 
As chemisl lu the Na1ion;ll and l a m  10 NV Group, he has c m -  
siderablc cxpcriencc of problems associated with the sr~bjecl of 

as a guide on precautions nccessary to  avoid this lype o f  

Ihis paper. cracking. The maintenance o f  the sodium sulphate 



Vie. 2. Water-side eas tube, showing pitting and a porfaratinn. 

content o f  lhc hoiler water at never less than 2.5 iimcs the 
caustic soda content, or the sodium nitrate never less than 
0.4 limes thc total alkali i n  terms o f  caustic soda, were 
thc prccnutions taken. 

Although caustic cracking has now become less o f  a 
worry to  hoiler operators and cnginccring insurance 
companies, i t  still occurs from l ime to time. 

I n  the second half o f the  century another problem has 
lhced producers o f  steam, known as "on-load" corrosion, 
hut whereas caostic cracking is ;I matter conccrncd with 
low-pressure boiler operation in boilers with d w n s  o f  
riveted seam construction, this new source o f  hoiler out- 
age is confined to the higher range o f  pressure and i n  
lnany cases the steel is said to bc cmbrittled by the hydro- 
gen produced in corrosion. 

A symposium on hydrogen embrittlement an1 "on- 
load" corrosion has never been held i n  this country and 
few know either about i t  or its cause. A good deal of 
experiment has been carried out to determine (0) why 
steel becomes oxidised producing massive amounts o f  
magnetic iron oxide, and (h) why in some cases the 
hydrogen evolved penetrates the steel, lbrming methane 
with the carbon, whilst in othcrs it does not. Although 
some suggcstions have been made as to ihc cause, n o  
consensus ofopinion has been reached. I n  some instances. 
research work has not simulated actual working conditions 
and. thcrefore, may not give the cause o f  "on-load" 
corrosion. 

11 was with a view 10 disscniinating thc experience 
gained over the last seven years i n  a plant where "on-load" 

corrosioli and hydrogen emhrittlcmcnt had occurred, end 
i n  the hope that othcrs with similar experience might get 
togcther todiscuss this problem, that thesubjcct oftoday's 
meeting was suggested. TO makc the talk more complcte. 
i t  is dcsirablc to  say something about scales and corrosion 
and finally a cause wi l l  be suggested and ways o f  prcveni- 
ing "on-load" corrosion wi l l  be p i l l  forward. 

I n  low-pressure boilers, i.e., pressures below 250 lbs. 
per square inch, scales arc formed as a resull o f  either 
insuficicnt or incorrect water trcatmcnt. or n o  trealmcnl 
at all. These scalcs comprise mainly calcium carhonatc 
and sulphate, and calcium silicate. Any corrosion is mainly 
o f  a pitting nature, which is cssentially due to oxygen. 
possibly in n water which is insufliciently alkaline. Fig. 2 
is ;I photograph o f  a perforation i n  n tube, following 
corrosion. 

I n  the medium range o f  boiler pressurc operation a n d  
of  course ihcre is no hard-and-fk l  division between low 
:md medium othcr types o f  scale appcar, such as analcite 
(sodium alumino-silicate), acmite (sodium iron-silicate), 
silica and, again, calcium silicatc. I n  addition to thcsc 
scales, which occlude calcium phosphatc wherc phosphate 
is uscd i n  conditioning the boiler water, scales form from 
copper and iron oxides. 

TABLl i  I 

(A) Calcium silicatc scale. 

Lime as CdO 49.42": 
Macncsia as MgO ?49", 
Iron and alumina as R,O, 
Silicates ss SiO, 
C'arhonales as CO, l3.44:,, 
Phosphalcs as P,O, ( ~ 2 7 ' : ;  
Sulphalcs ;IS SO,, 1 -54:,, 
Loss on ignition 17.OX:,, 

(B) Sodium alumino-silicate-carbonate 
conditioning. 

Sodi~lni oxide as Na,O 10.71 :,, 
Lime as CaO 21 W:,, 
Magnesia as MgO (, .( ,SW /I, 
Iron oxidc as FeG,  l .60',',: 
Aluminir as AI,O,, 13.91 :,, 
Silicates as SiO, 3 2 4 8 " ; ,  
Sulphates i l s  SO:, 2.')4:, 
Loss on ignition 12.68",, 

(C) Sodium alumino-silicate-phosphate 
conditioning. 

Sodium oxidc as Na,O 3 . 9 7 : , ,  
Lime as CaO 3000:,, 
Magnesia as MgO 4.92:'; 
Iron oxide as Fc,O, 3.2OU,, 
Alumina as AI1O;, 6-76",,  
Copper oxide as Cl10 l . l 9  :,>, 
Silicates SiO, lY.44":, 
Phosphates as P,O, 22-70 ",; 
Loss on ignilion 4.40 t,, 



Fig. 3. Tube interior, showing two slight bulges, with penetration 
through the larger one, and deposits of scale. 

I n  Table 1 are given typical examples o f  (a) carbonate- 
silicate scale, (h) s o d i ~ ~ m  alumino-silicate scale when using 
carbonate conditioning and ( r )  sodium alumino-silicate 
scale when using phosphate. The cause o f  all these scales 
was, fundamentally, owing to failure to maintain either 
correct conditions when softening, or the recommended 
compositions o f  the boiler waters. Our laboratories have 
on record, however, an example where a sodium alumino- 
silicate was unavoidable because alumina and silica were 
prcsent naturally i n  the make-up watcr, but alumina i s  
present in  some cases because o f  the wrong application o f  
aluminium salts i n  feed waters containing little magnesia. 

I t  has been our experience that thin scales, for example 
0,050" thick, o f  sodium alumino-silicate, or calcium si l i -  
cate, which have low coefficients o f  heat transfer, cause 
overheating o f  tubes, with the result that they bulge and 
burst at the apex o f  the bulge. Fig. 3 is a photograph o f  a 
tube which has bulged i n  the manner described. 

A t  the higher range pressures-and ror convenience a 
figure of 600 p.s.i.g. is considered-water treatment i s  
usually o f  such a high standard that these scales do not 
normally appear, and any operator o f  boiler plant who 
found a scale o f  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. Berore turning 
to "on-load" corrosion o f  water walls, however, it should 

Fig. 4. An attemperator tube, showing waterside corrosion 
just above tube-plate level. 

be mentioned that corrosion does occur also on surfaces 
where the temperature difference between heat source and 
water i s  not large. A n  example o f  this i s  shown in Fig. 4. 

This tube was taken from an attemperator o f  a water 
tube boiler operating at 600 p.s.i.g. The raw feed water 
was demineralircd. and demincralired water comprised 
approximately 25'x to 30% o f  the feed. The feed was 
made suitably alkaline and ~ncchanically and chemically 
dencrated. The boiler operated with a caustic alkalinity 
c)f about 150 parts per million and a phosphate reserve of  
about 50 parts as PO,,. 

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

TABLE If 
Attemperator deposit. 

Lime as % CaO 13.0 
Magnesia as MgO 1.3 
Iron oxide as X FeD, 62.2 
Copper oxide as % CuO 7.9 
Phosphates as P,O, 10.9 
Silicates as SiO, 0.6 
Loss on ignition 3 .O 

Analysis on material dried 105°C. 

In Table 11 i s  given the analysis o f  the deposit. I t  can be 
seen that the predominant constituent i s  iron oxide, and 
although it is here expressed as Fe,O:, i t  would be present 
in  the attemperator as magnetic iron oxide. This deposit 
was hard and porous and was quite difficult to break up. 

I f  the iron oxide i s  taken ou l  o f  the analysis, i t  can be 
seen that the main constituents are calcium phosphate 
and copper oxide. These substances were brought in  by 
the feed water, and there i s  little doubt that some o f  the 
iron oxide was too. This occurrence suggested that the 
cause o f  the corrosion was fundamentally the build-up o f  
deposit i n  the attemperator, owing to the slowing down 
of the boiler water passing through, allowing the sludge 
to settle. By suitably arranging the blow-down so that thc 
sludge was removed, corrosion has been prevented. 

This particular incident is mentioned because i t  clearly 
indicates that corrosion can occur where a feed watcr i s  
suficicntly alkaline and mechanically and chemically 
deaerated. This fact wi l l  be referred to later. 

I n  1960, a water tube boiler o f  M.C.R. 220,000 Ibs/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 
exccpt when thc 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 thc water side, 
but on the side where the steam entered, had been severely 
corroded and that many of the tubes were perforated. 
Examination o f  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 o f  native copper. 

TABLE 111 
Corrosion products taken from 
the tubes of an attemperator. 

Lime as CaO 2 h ;';I 
Magnesia as MgO Trace 
Iron oxide as Fe,O:, h O O ~ ,  
Copper as CuO 41.7% 
Nickel as NiO 0.1 
Silicetos as SiO, Tracc 
Phosphatcs as P,O, 3.3" 

Table Ill gives the analysis o f  this clinging deposit, and 
Fig. 5 i s  a photograph showing the copper layers in  the 
deposit. A tube, which had been severely corroded, i s  
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 mi ld steel had been decarburised. There are 
numerous microcracks, suggesting hydrogen damage. 

I t  was concluded that the attemperator, havingcollected 
a large amount o f  deposit, was not functioning correctly 
owing to the impedence o f  water circulalion, and that 
concentration was occurring. Again, this shows that, 
where deposit i s  present in  a boiler, corrosion can occur 
and hydrogen damage take place, even though the tem- 
perature at which heat i s  being transferred is only 90OF. 

A few months later the same boiler had to be taken out 
o f  commission because o f  a cracked water wall tube. 
Again i t  was found that there were massivc amounts of 
magnctic iron oxide present i n  the tube, together with 
native copper. The tube was found t o  be atfected by hydro- 
gen embrittlement. 

Fig. 8 i s  a pholograph o r  the intcrior o f  a tube showing 
massive scab formation, and this was typical o f  other 
t ~ ~ h c s  removed from the boiler. 

I t  was suspected there was scale on the internal surfdces 
o f  the tubes, and closer examination o f  the tube, away 
rrom the corroded area, was made by testing electrically. 
An  E.M.F. was applied through the tube wall and i t  was 
found there was a resistance o r  over one ~ni l l ion ohms, 
between the outer and inner surfaccs facing the tire, 
whcreas on the side away from the fire the resistance was 
less than 40. This suggested something was present on the 
bore surface as the outer surface had been cleaned. 

Thirty-eight tubes, which were thought to have been 
atfected, had already been cut out o f  the boiler so samples 
of tube 6" long were taken, three from an uncorrodcd 
tube and three rrom a corroded one. The three samples 
wcrc taken from the top, middle and bo t ton~  of each water 

shnwing layers of native copper. 

Pig. h. Severely corroded sttcmpcrator tuhe. 

micro-cracks. 
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Fig. R. IAppmx : RI1 size.) Tubc interior on furnace sidc showing elonented corrosion arcs with remains of 
corrosion scab adl~cring. 

wall tube i n  ihc burner zone. On receipt, the resiatmcc or Ncxt, I "  wide lol igi tudinal stl-ips we]-c cu i  f rom each 
the well  of cach piece was meawrcd  and ihen the sludge piccc of iuhc, one f rom the f ront  and one r rom thc hack 
which had dried on thc surfhce wi15 brushed oll' and ihc  and l 0  resistancc teats carried out  o n  cach strip, and the 
specimens tested again. ;Iveragc recol-dcd. 

'I'AU1,l~: IV 
I<esisti~oce to 500 Volts through wall uncorrodcd tube. 

*Longitudi~ial Section **Strip I" Widc 
As Rcccived Sludgc Rcmoved Sludgc Rcmovcd 

Top l-iresidc 4 megohms 2 megolims 200 ohms 
Ccnve Firesidc 0.2 megnhms 0.4 megolims 4.4 mcgohms 
Bottom Firebide 20.0 iiicgohms 2 0  imcgohm~ 9.0 mcgoh~iis 
Top Back 253.0 ohms 1200 ohms 
Cenlrc Back h 7 0  olinis Negligihlc 31 .l) ohms 
Boliam Back 429.0 ohms 41.0 ohms 

Corroded tube. 

Top Firesidc 5.0 mcgohms 3.0 mcgohms 
C'rnlre Fireside I .0 rncgohms I 4 mcgolhms 
Bottom Fireside 2 4  ~mcguhms 1 5  mcgolims 
Top Back 300.0 o l i~ i is  ')OO h m s  
Centre Back 159 .O ohms 7 2 0  ohms 
Bottom Back 785-0 ohms 70.0 ohms 

4.0 ~iicgohms 
I .2 mcgohms 
0-6 ~iicgohms 

50.0 ohms 
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Fig. 9. Bent, cracked (embrittled) snd uncracked longitudinal strips showing scale abutting the metal 

I V  suminarises the results obtained. :ind i t  can 
be seen at ii glance lhat resistance is  Inany tinics greater 
in tube walls hc ing  the lire thnn in those away from it. I t  
was desirable to find o ~ l t  what was impeding the current. 
as i t  was thought this would also adversely a l k c i  Iicat 
Iransfer. On close examination a sc:ile was dctccted which 
cm removal was found to be 0415"  thick hc ing  thc fire 
and 0.001"-0.0015" away rroin tlie lire. 

Fig. 9 is a photograph oTa strip froin which somc sc;~lc 
has heen removed, and the scale abutting on to the barc 
tilctal is sharply defined. An:tlysis or  (his scale was rcvcal- 
ing. and the tests showed that not only did the scale con- 
tain many of the metals which were iii the system, hut 
that only 30/40":, or the niaterial was magnetic ii-on oxide. 
The  results of the analysis are given i n  Table V. 

'I'ARLE V 
l'ypical composition of scale Rum internal surpdc~s 

towards the fire, water-wall tube. 
Sodium oxide as :< Na,O 2 .5  
Lime as X CaO 3.2  
Magnesia as 'X MgO 1-3  
Iron oxide as ";, Fr20., 29.0 
Copper oxidc as 'X CLIO 43.9 
Zinc oxide as ;< ZnO 8.1 
Nickel oxide as 7; NiO 0.6 
Silica as SiO, 0.8 
Sulphate as '!(, SO:, D 9 
Phosphate as P30, 5 8 
Gain-on-ignition 3.2 

This material could only have come h o i n  corrosion or  
the stcain condensatc feed system and from thc makc-up 
water and i t  was decided the hoilcr should he chemically 
clcaned. The boiler was later examined in 1964, and the 

scale w,is l inlnd to h:ivc ibrmed again on ihc intcrnal 
surhccs. Once more it was acid clemed. U p  to ihe time 
o f  this meeting, this hoiler l i t i s  run for seven yc;irs m o r e  
or less continuously wilhout further irouhle. ('The scalc 
was 0.009" to 0.013" in August, I9hX. when the boiler war 
again cle;ined.) 

A sccnnd hoilcr, commissioned i n  1955. operaling :it 
1.500 p.s.i.g. and rated at 450.000 lbs. per hour, had to  be 
taken of load last year due to the failure of a generating 
tube. A watei- wall tube h i led :I month later. Examination 
o f  tlie tuhcs shnwed there was a inessivc huild-up of 
iniagnctic iron oxide, and hydrogen cmhrittlemenl had 
resulted i n  cracking. Other parts o f  the tube, away from 
the corrosion, were examined, and again scale was round 
on the bore surface aho~ i t  0.017" thick, i n  one case round 
the whole circumference, but only on the interior to the 
tireside on the other. Chemical examination o f  the scalc 
revealed a large variety o f  corrosion products and mater- 
, I _  .i S l ro in . the feed and condensate system. I n  this case 
IOO':, condensate had been used, and the causlicily ol'the 
boiler wnlcl- was maintained by tlie use ol' trisodium 
phosphale. The hoiler was acid cleaned and Ihcrc was 
litl le doubt. when the cleaning was in process. Ihe hoiler 
contained i t  large amount o f  iron oxideand copper oxide. 
suggesting, i f  one may use the word, that, prior to 
cleaning, the hoiler was dirty. 

I n  a third hoiler operating ot 900 p.s.i.g. and rated at 
'J0.000 lhs. per hour corrosion had occurred owing to loss 
oS:tlkalinity. The boilcr was opcncd for examination and 
a piecc ofcorroded tube removed. The lube wi~sexatnined 
Ibr  scale and it was fnund that there was a scale build-up, 
towards the lircside internally, o f  0.015"-0.01X" thick. 

Chemical analysis revealcd that this scale again com- 
prised iron oxide, copper oxidc und other metals p]-esent 



i f  thc scales are porous and allow steam to form in the 
interstices. I t  is known that steam blanketing results in 
corrosio~i. 

Fig. 10. Photomicrograph of a crack in a water wall tube following 
hydrogen embdttlement showing metallic copper plated out in the 

crack. 

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

In  the casc o f  a fourth boiler, which was operating at 
700 p.s.i.g., a similar build-up o f  iron and copper oxide 
scale was found where corrosion and auhscquent hydro- 
gen cmbrittlement had occurred. 

Suggested cause of "on-load" corrosion 
Steel i s  unstable i n  water and corrodes. In  boiler plant, 

a film o f  black magnetic oxide i s  formcd on the metal 
surface, and this protects the metal. Where the condition 
o f  the boiler water is unsuitable with regard to hardness 
salts, scalcs cover this oxide. These scales are found to he 
thicker towards the fire than away rrom il, and this i s  
considered to be due to the concentrating f i lm of  water, 
as a result o f  heat transfer. Where, howcver, feed water i s  
ofsuchqualitythat little sludge ofacalcic nature i s  present, 
the predominant solids in  the boiler wil l  be oxides of  the 
metals comprising the conden~ate feed system. 

I t  is reasonable to suggest that these oxidcs will also 
concentrate in  the film and stick to thc tube wall. I n  thc 
foregoing i t  has been shown that oxides of i ron and copper 
have been found internally on water walls in much 
greatcr thickness towards the lire than away from it, thus 
supporting this view. I n  a generating tube the thickness 
ofthis type o f  scale was found to be fairly uniform around 
the circumference, which ]night be expected. It has becn 
seen that thin calcium silicalcand sodium alumino-silicate 
scales o f  0.050" thick have caused heating o f  metal to over 
1,200"F. Although iron oxide and copper oxide may not 
have as low coefficients o f  heat transfer as these scales, 
there is  little doubt that heat transfer wil l  be impeded and 
the temperature o f  tube walls will incrcasc, particularly 

Evidcncc has been given of  corrosion occurring under 
deposits in  an nltempcrator, even though the temperature 
dilkrential between heat source and water was only a few 
hundred degrees Fahrenheit. Severe corrosion, resulting 
in  hydrogen damage,was alsoexperienccd in  an attemper- 
ator where concentration o f  deposit and boiler wxtcr was 
thought to have taken place. Both circumstances suggest 
concentration was the primary cause o f  the corrosion. 
I t  is  known that concentrated caustic soda corrodes steel, 
and this probably was the corrodent. 

Rckrr ing to the last sentence, i t  must be made quitc 
clear that the typc o f  corrosion mentioned is not caustic 
cracking, as shown previously, but chemical solution of  
the metal surfacc, leaving the metal with a gouged-out 
appearance. 

Having again drawn attention to the main causes o f  
corrosion, onc mechanism by which "on-load" corrosion 
may occur can be put forward. Tests carried out on feed 
waters show that 0.01 part per million o f  iron and o f  
copper passing to the boiler are not uncommon. Small 
amounts o f  other lnetals are probably also prcscnt, as 
may be calcium and magnesium salts. A l l  slowly con- 
centrate in  the boiler and some are deposited in  the tubes 
as scale. 

After a period o f  time the thickness o r  these deposits 
bccomes sulficient to have an elfect on the heat transfer. 
and the temperature o f  the lnetal wall rises abovc its 
normal operating temperature. 

I n  a high-pressure boiler, this increase need not he 
large to raise the metal temperature to a point whcrc 
the normal iron-water reaction, producing the oxide, i s  
quickened. This reaction then increases the thickness o f  
scalc by the iron oxide produced from the tubewall. If, i n  
addition, there is  concentration o f  salls and caustic soda, 
or steam is produced in  porous deposits, then these con- 
ditions will assist the corrosion taking place and quicken 
the rate o f  build-up. 

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

A t  first, the build-opof the scale wil l  be slow, depending 
upon the entry o f  solids in  the feed water, i.e. thc pick-up 
o f  corrosion products from the feed and condensate 
systems. The less corrosion in  these systems, thc slower thc 
process wil l  be, but, as the scale thickens, so the pacc o f  
corrosion wil l  accelerate. l[ thc rate i s  slow, hydrogen 
may have time to penetrate the metal, whereas i f  the 
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metal surface is continuously being removed by corrosion, out or  removed by ion exchange resins, and in lsct this is 
hydrogen embrittlement may not be able to  take ulnce. what is now bcine done. 
F;ISL 'r slow, there is f i n a l l i a  large amount o f  mnknetic However, there seems to  he another way-acid clean 
iron oxide produced, which wi l l  result i n  rapid corrosion ,h, boilcr the scale before it reachcs a critical 
at the end. Should this oxide break loose and circulate thickness. I,, (he lras bee,, 
throughout the boiler, there is also the possibility o f  a done, the boiler has now seven years with. 
build-up causing over-heating elswhere. out a recurrence. 

Prevention 

I t  has been suggested that deposition o f  corrosion 
products produced externally to  the boiler is one o f  the 
primary causes o f  "on-load" corrosion and hydrogen 
cmbrittlement. If this be the case, the method o f  preven- 
t ion seems simple-stop the entry o f  corrosion products 
into the boiler. I n  theory, this should be possible by 
stopping the entry of oxygen into the system, hut in 
practice the prevention o f  tlie pick-up o f  i ron and copper 
is difficult. Alternatively, perhaps they could be liltcrcd 

IJp to  the present, scale thickness has been mcasured 
following the removal of a tube f r o r  the hottest part oT 
the boiler. N V  Group arc now experimenting with an 
instrument to  measure tlie thickness i n  sito, but unfortw 
nalely, 21.1 present, there must be access for the prohc to 
pass down the tube. 

Before closing I would like to  thank M r .  Robey, o f  
Bowaters, for giving permission for the experience gained 
i n  this work to  be published, and to thank my colleagues 
for their assistance. 

Productivity and Training 
PKOUUCTIVITY is a concept which is much discussed but littlc 
understood in the hospital service. The incentive schemes 
which are now being introduced, and the proposed interim 
bonus scheme, which wil l  soon affect all hospitals, arc the 
result o f  Report No. 29 o f  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 changcs i n  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 Producriviry and 

what he found. Thc results appear encouraging and in several 
instances staff have doubled their ~roductivi lv without work- 
ing under strain. Consequently, they arc beneliting linancially 
as well as frceing resources for other purposes. 

So far, however, the process has barely begun. Many more 
work sludy officers have to be recruited and trained, and 
managcment has to be taught to use them. The co-operation 
o f  the staff has to be secured at every hospital in the country 
and new relationships with the unions have to be developed. 
Al l  this involves a new form of participative management and 
the probleni is thus linked with that posed in another recent 
King's Fund publication Joi~rr C'o~isullntio,r-D~fc~~~r or 
O/~porfu~iily .? 

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

Trai,ii,rg*, as a useful basis for discussion, i t  does not represcnt He points out that training cannot get fully into gear until 
official policy. manegcment decisions about the strategy of the productivity 

The report points out that training must be bascd on a drive have been taken. various are in 
close analysis of the situation and the author examines the sinlplc language which avoids the work study jargon tllat 
concept of productivity and the wholly novel demands which sl,metimes discussion of this subject, 7hc 
i t  makes on the hospital service. I t  also points out how vital is that this is a problem of the utnlost urgency and one 
this problem has become now that half the gross national could vital[y a l ~ c t  in ,he service, 
product is spent in the public sector of the economy. Ke- 
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 o f  
Report No. 29 that 'the standard o f  labour management is 
low' in hospitals and has shown that many millions of pounds 
a year can be savcd. 

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

K i n g  Cdward's Hospitill Fund ibr London. Pru~l~~clivi lynndTruininp 
1909, pricc 8s 6d, past free in the U.K. 
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The subject under discussion 
I n  association with the King's Fund College o f  Hospiral 

Management, thc Hospital Ccntre has arranged a serics of 
conferences at 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 Productivity and Training. 

A sclcction o f  the principal papers given on this occasion 
are sumniarised below. 



PRODUCTIVITY-THE ROLE OF THE DEPARTMENT OF HEALTH 
by L. G. S. MASON, O.B.E.. F.C.I.S.. F.B.I.M., Asststant Secretary,  D e p a r t m e n t  of H e a l t h  

h& leunchcd by the ~ e p a r & i c n l  o f  Health before lhis Report was 
.,,.r.d lhc. Kq..wl ~ t n  n 11. ta n, rr.i:rcll:d * 1p11111..1 > ..I)- . I t r  I e  1 , m i  111.~ I L L  h .,..,' 
~ n c r  v n c n ~ .  the \.ac~.u.,I Ile.811h Scn #.c .8n.1 (#..,.&n.l \\ ..tc# x t .o~d$ -. ~~~ . ~ ~ 

I n  the process o f  doins this it criticises thc Na l iuna Ilealfh S&& 
for noi being geared i o  obtain value for money spent and for dr-  
liciencies in thc use o f  rnodcrn labour techniques. I t  recommenils in 
the Reld of manual work with which i t  is concerned, mnnngemcnt 
improvemcnls, including the fuller use of  work study, which apart 
from achieving substantial savings wil l  makc i t  possible for manoa 
workers to earn Inore by providing them with the opportunity tu do 
si)-to earn more as the result o f  working h;~rdrr and inure 
ell'ectively. 

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 huilding and engineering m i n -  
tenance. The wage hill o f  this staW is i ibuul 31'113",, of fhc 101.11 
w;~ges cast o f  the Hospital Service, torillling f523m. p.a. The l<cporl 
says that productivity schemcs in  local govrrnmenl arc producing 
a rate uf saving in  labour a x l b  and on-costs in the nlnge o f f  100 
E300 a year for each operiltivc employed after taking account o f  the 
costs OS devising and administering $1 scheme. Whether savings o f  
this order can be achieved in the N.H.S. remains to he srsn hul. 
with the scidr ofexpenditure in  the N.H.S., the challenge is clear. 

Productivity 
By itself the word Productivity mz;w very lilllc. I t  hroomcs 

activc and meaningful when i t  is compared wilh somc other level o f  
achievement, e.g. relative productivity or incrcasrd pruJoclivily 
,means a ,nore eH'cctivc me o f  resources. Specifically, i t  Gin hc 
described as the ratio between input and output. A n  increase in 
productivity means a better output for present lnbuur cusl or the 
maintenance o f  the present level o f  output at ;I lawer labour cost. 

These improvements can be achieved by bcuer management 
which includes im[rraved control (the procrss o f  selling ob.iectivss 
and standards and reviewina achievement). the introduction o f  

Increased productivity is hy no )means limited to impro\e>ncnts 
11 1 1 ~  11c.1 l l i~n . l~~~. . l l  . r . ) r l  I t  ;..n ( . I -c .l ICICIII 1.810 ,.AI. <I '1.,.(1 

I.< .I, ,A ,..t.wt> III LC.C>I , c . m  IIWC l).., h.w .t i I ).re.., ( W  t .  l .( 8. 

i l . .  m I lllllllll.lll.lll ,111 CMI, .J\IY.I\ f .W l..I . . . . 
work. on medical orcanisation, nursing organisnliun. supplies work 
and, in  the field of & M and Wofk Siudy, reports on laundry 
managemen1 and the lnanagcrnent o f  portcring scrvlces and devclo~>- 
mrnts of the technioue o f  Manarremenl Survev and other methails ....~~.~ -~ ~~~~ ~~ ~~.~ ~ ~ ~ " 
of  assessine administrative efficiencv. I n  the Part I V  Scrvices studies 
are well dvanced to transfer &h o f  the work OS thc Dental 
Estimates Board to a compuler, and the Seasibility o f  handling the 
routine work of Executive Councils by computer is being exarnincd 
too. 

introducing and supporting prkluctivity schemes. 
I n  this field the role o f  thc Department is very clear. (not only 

because o f  the ecncrnl demand from hosnilal authorities that it 
should take all practicable steps to co-ordinalc action, to avoid 
waste o f  effort and delay i n  the construction and design o f  produc- 
tivity schemcs which could result if rv r ry  hospital authority worked 
on its own without reference to  the achievmmcnls o f  others, but idso 
to take all stem which will on the one hand stimulate and encuurage 
development 'of schemes and on the other to keep thc process OS 
approval o f  schemes thrvugh the Whitlcy ~nachinery, or otherw~se. 
as simple and as etfective as possible. 

Action being taken by the Department 
Time does not permit me 10 give any owrc than :I brief sketch 01 

some o f  the main actions being taken by the Department 10 ;~ssi\l 
the development o f  prnductivity rohcmcr in the H w > i l a l  Services. 

Ilroadly sprnking. these are methods of enowrngemrnt. :~ppri,v;~l 
m d  dcvelonment. 

Dcpa~ lmen l  $11  hi happy to help huspilnl authorities i n  this way 
in  the fnlorc. Apart from this, and with thc;~ssialance o f  the Centr:bl 

implemuntation bf the rc&;mendation\ of Report No.  29 o f  the 
Nnlional Board for Prices and Incomes. This wil l  be supported by a 
buaklel which is being specially written on the same sub.iec1 ;!nd 
which wil l  be given wide distribution throughoul the Hcrspilill 
Service. Latcr an, perhaps i n  thr Spring of 1970, a Ncwsletlrr wil l  
be published regularly recording the resolts xchieveil f r o r  pmduc- 
tivity schemes introduced by diii 'rrrnt hospital authorities and 
cml i l in ing other material deqigned to cncourdge and help the fullcr 
dcvclc,pment o f  productivity schemes throughout the I iospilal 
Service. The sr~cccsi OS this last venture will, o f  course, dependon 
material supplied by huspi1;d authorities, hut l l ic idezi could eventu- 
ally develop into a Newspaper on the lints o f  "Tilrget" Ibr the 
Hosnital Service. 

For cx;imple, i f  in one plac; increased product iv~y  war obtaincd t;y 
management improvcmcnts, including capil;tl expe~~di lurc but 
w i l h w l  any material increi~sed effort on the i>arl o f  the rmployrei. 
and i f  this increased productivity were then to be shared wilh the 
employees, this would he milniSestly w h i r  by comparison wilh 
:mother hospital where, i ~ i  the terms of N.H.P.I. Report No. 2'). the 
increased reward Sur the employees was based primarily on their 
own increased ellbrts. I f  the rlcsign o f  productivity schcmrs were 
lsSt cntircly to the initiative o f  individual iluthorilics it is obvious 
that the dilYerent schemes w i ~ l d  vary as substantially its the nnmhrr 
o f  ar~rhorilics ;!nd there are over 2.000 lhospitals. 

Hw,vcvcr, if all schemes had to bc sent t o  the cenlrc for approW 
either by the Department o r  by the Ancillary SlafFs Whitley Council 
there would bc so much congestion at the centre that nothing would 
bc ;ipprovrd at all. With these points in  mind i t  is the ;lim o f  the 
Department and thc Whitley Council sa t o  arrnnb! matters lhitt 
lhospil;d aollmritics wil l  be free to  introduce schemes provided thol 
they conk,rm to certain agreed principles. 

With this e11d in  view the Denartmenl h ~ l s  nlre;kdy issued a Code 

Measured I h y  Work Schemes wil l  be inlrodnucd as soot1 as 
sufk icnt  experience of this type of  scheme has been obtained, bul  
the bulk or productivity schemes arc likely to be of the k ind dc- 
scribed as Productivity Agreements. 

Wi th  this in mind, thc Department has set up a working group o f  
chief 0 & M and Work Study Olliccrs, later to include a number o f  
I lospil i i l  Administmtura, tirst 10 exm ine  81 number of outline 
productivity agl.eernents dcsigned hy the Dcpmment and develop 
t h ~ m  ill10 SC~CIIICS for p l i l ~ l i ca l  ~ p p l i c i l t i ~ l l .  and ttlso t o  take ~ ~ C U O L ~ I I ~  
of schemes being developed with the l lospilal Servicc o f  :I similar 
kind. Once i t  has hrcn dcrnonnlr;~leii that any of lhesc schemes are 
oapnhle o f  gcnelnl and fair application the dcscriplio~is o f  the 
schcmen will be nuhlinhed and anv hosoilul authoritv wil l  then be . . 
frce 10 desien r k h  a scheme adstprcd to mecl its b w n  loc;~l rc- 

clTective nroduclivilv schemes i f  they arg to  be fair i n  the tirst nlilce 
and,  i n  Ibitcr years. maintain the rewords both to employers and 
ccnployccs which arc promised when they arc s1;trled. 



The l l ~ i r d  a~lcgol-y o f  help which the Dcparlmentol l i . rsI~~l iu~pi~;~l  
?ut lxr i l ics is that of development. I n  inany ways this is thc inml 
Importanl. At the moment i t  sccms l o  embody information and 
publicity. technical assistancc in  thc scnsc that 1 lvilvc a1rc;dy 
drscrihcd and also in the bringing lugclher of teolinical knowledge 
g a m d  from practical experience fiv the henclit o f  all, and training. 

from others about the pitfalls which mai he peculiar 10 the devei& 
men1 o f  praductivily schcmcs in  the t lospilal Scrvicc. I 1  will hc the 
a i ~ n  o f  the Dcparuncnt 10 act as a focal pain1 to collect :md I<, 
disseminate information o f  this kind. I t  is likely 111x1 the volu~nu 01' 
i n f v rm t i on  and its w r i r t v  will hc such tIia1 i t  c m  hc h;lndlcd 
clTc'ectivcly only by use o f  Dcompo~er  and while. initially.  inform:^- 

~~- 
advanced mclhodi  of stor 

Pmctical cxpcriencc in the design and dcvclopmcnt of pruduc- 
tivily schcmcs wil l  r rs l  with individual lhospital a i~lhur i t i rs aided 
hy thc work study trams of the Hoards o f  <iovcrnors and Kcgionill 
Hospital Bourds. I t  would be prcsumplious for the Dcparlmcnl to 
endeuvunr to tell any o f  lhcsc organisations how hest they might he 
ahlc to conduct thcir a h i r s  hul. apart from fhc dcsicn ofnccet,tnhlc 
prodr~ctivi ly schemes which I have ralked ;thou1 cil-licr, their is a 
whntantial arca which can he tackled bcsl by a centlal aulharity. 
This is the br inr inr  tarether and cvcnlual nl-wnnleation o f  "slan- 

Hospilal Scrvicc l o  d c v e l o ~ ~ s v n t h e ~ c  data which it i i  honed will 
eventually enahle hospital &rhorilics to ohlain standard t i k  and 
details o f  the most etlicicnt procedures hy reference l o  p~~hl iahed 
manuals instead of by the LW u f  slop watch timings and ad lhoc 
indrrncnrs. I n  this cxercise the ccntral tcam is alreildv in  close 
ian iac l  with local government, thc Local Aulhwi l ics ~ i n n r e r n e n t  
Services and Computers Unit, will, indnsll-y. with the ucfcncc 
Departments, the I lomc Otlicc and will? National Llndcrlakings ill1 
concerned with boildine un similar data hanks for the same ~ o r t  of ~ ~ 

purposcs in  their resp&ti;e fields. I t  is ouitc likely tI1;~t Wit11 the 
wide range of activity encompassed b y  hospital~wul-k h a t  t l x  
data hank for the National tlealth Scrvicc wil l  cvcn~n;~lly hc onc 
o f l l ie  lnosl comprehensive in  thc country. 1x11 it wil l  dcpend on its 
compilation and for its succcss on Ihc conlrihutions nude hy the 
work s t d y  officers in  the Hospital Scwice. 

The third category. that o f  training, has two main ;ispccts. The 
first and rnast immediate is Ihc traininr o f  the work stuilv force 
needed to implcmcnl lhc i.ecnmrncnd2ions o f  Kcporl k,. 29 

Management Services cou& for Hospital T j  & M and w & k  Study 
slaff. I n  addition the Slough College has organised special tr;~ining 
courses for Ihc Hospital Service in  work study rclaled to pay1 

l! ,.l..t 5.1, \.? < l :,. m .a (1 oc  L \ . *  .2\ l L , G  uc,, .,.l< L, . . . , .  c 
a ... pc h , I  I '. \ 0 . 1  1111 1 1  11....1.: 11 \1 8 h \I.<I\ * I . ,  1 U I , . .  ,.\ . l . l . .  l 1 . r .) I ,I ..I 1 1 1 1  I .i I, I I.<.,, S . .  . ,.I. I; 
1'l;tns ;in: in  hand to re1 up a central work study twining cenlru 
which wil l  augmcnl thcsc courscs and which u i i l  pn,viilc it continu- 
ing centre for thu whslantial O XI M Work Study forcc which will 
from now on cxiat in  the Hospi ta Scrvicc a fwcc of  a1 least 
1.300 otliccrr. Wlxlhcr this (raining cenl1.c opcutcs on its own 
or as a vll-l oi- a larger scalc manngmxnl training ucn11.c is xme- 
thing whtch lhai 10 hc considered :IS rirc p;~ltcl-n ofcvcnts dcvclups. 

The sccond aspect o f  training. aparl from irlhcr ;isp:cls of 
!raining wliicl? wil l  hc discusacd latcr in  h i s  Confcrcncc, is III:II 
relatcd l u  l l ic intrrchangc o f  lcchnicnl cxpcl-iencu gained in 111c 
dcsicn and introduction irf nroductivilv schrmcs. '1'0  ass^ 11% 

~ ~ ~ ~.~~~ .. ~ .... . . . - . . . . . - . . 
students l o  cxclinnge idcar and expcricncc and l o  keep tllcm up 10 
dalc with current dcvclo~>incnrs and also to enliven f t ~ l i ~ r e  t l - inmg 
courses with cxpcl.ience gained from lhe practica application irf 
mcasures o f  all kinds dcsigned l o  impnwc pruduclivity. 

A l l l xugh it in not dircclly conncclcd with 111c design and intl-cr- 
duction o f  pruduclivily schcmcs in  the h111 acnrr oT tliis term. I 
most rcfcr to the decision to introduce an interim scl~cme 10 hrdgc 
lhe can 10 same cxlcnl hetwcsn tlic oresent time and the ocl-iml 

. ~ ~ ~ , ~ . .  ~ .,... 
i t  were, "photographing" &sting mcthods and procedi~rcs (or any 
new method which can he cvalvcd after exitmining cxistinr nlw;!ngc- 

ing maintenancc sta1Ts. 
To concludu I umnol  do hellu t l ~ n n  repcat my concluding 

rcmarks ;,l the Deparltncnt's cimferenoc on prodr~ctivity in  Junu 
1968 whcl-c I said: 

"Thc Dcpilrtmenl will do cvel-ylhing it L.:," 10 lhclp lhospit;~l 
aull~orit ies 10 make 81 succcss o f  lliis suhsl:tnli:rl vcnlure ;)"d. in  
pnrticular, to providc ccntwlisrd inform:llion scrviocs which will 
enahlr hospital aulhol-iliei to savc timc in thc selling 01 work 
standards and l o  make use o f  liic ;~ccum~~l :~ t ing  knclwledgr ; ~ n d  
cxpcricnce wl~ ic l i  will d c d o p  i lm r~ghou t  the 1hi~sl~ii;~l scrvicu ;IS 

I h ~ x  levcllulion:~~.y cllangcs gel ~lr ldcl. way." 

PRODUCTIVITY SCHEMES IN HOSPlTALS 
by S. E. HARRISON. D.F.C.. D.F.M., A.M.B.I.M.. F.I.W.S.P., Management  Services O f f i ce r  

N o r t h  East M e t r o p o l i t a n  R.H.B. 

Introduction 
I t  is now l i rm govcrnmcnt policy II>;kt t11c pay ofancil l :~ry stalT in 

hospitals shall he linked to tlieir productivity. O u r  prnhlum is I<, 
determine how hest to achieve this wirhoul p rc id ic ing  the sun-  
dards o f  patient-care, increasing costs 01. causing nnncccsswy 
stresses and strains amongst slam ccncrellv. . . 

There is, o f  course, a long history of applying incenlivc sc11cmr.s 
in  industry. A l l  too often, hawcvcr, thcsc sclmnes have dcgenrl-;fircc1 
into hlatanl power slrr~gglcs hclwccn employer and ernploycc f m  
the lion's share o f  the profit "cake". Neither side sccn?s 10 have 

dilTc.eren&s and cornhine their knowled&. their cnergius itnd power. 
lirstly to agree on, and then 10 atlain. !he goal o f  l l ~ e  ovgi~nis;llion. 

S F 1 " I ' E M I I F . R .  I L l h L l  

Types of Scheme 
The first and hasic principle is t l ial a11 incentive and other fu1.111~ 

o f  productivity sclicmc arc hargi~in.;, cnlrl-cil ink, willingly. bclwcen 
m;magcmcnt and stair. I t  frrllows that llicy must mucl certain 
crilcri;~: they milsl manifcslly ha fair and relate ;is dircctly and 
simply ;IS possihlc the amount stnd qualily o f  wo1.k done 10 thc 
rewi~l-d: they moat he easy to i~niicrstand and opcratc; ;tnd t l q  
m w t  hu tailor-m;dc 1 0  fil cx:tctly the cil-oi~mst;tnccs prev;~iling f m ~ ,  



day to day, so that. for cxamplc, a worker whn is pruparcd to  p r ~ t  
in  the elfort can always earn a bonus. 

There arc three main types o f  scheme: 
1. V<siuhle. The classic industrial typc schcmc in which i l x  

output oi cach worker, or small g r m ~ p  or workers, is accnr- 
ntcly mcasurcd, comparcd wi lh n standard performance for 
thc wmk  and a bonus paid in  dil-cc1 proportion to the ;mount 
o f  orllpul in  relation to the standud. 

"Standard I'erforrnancc" and thc method o f  mcasnl-ing 3. 
output arc dctcrmincd by cxpcricnced Work Study Otticerr, 
who first study thc work content, stl-c;~mline thc working 
method, measure cach task, and then agree their lindings 
with tlic workcr rcprcscnlatives. 

Thcsc schc~ncs require that the ~ ~ u l p u l  shall he identifiable, 
mcasur;~hle and lrccly avnil;~ble. within very widc limits, 
so that thc worker can Ihrgely determine how much lhc does 
and thus how much lhe cams. 

l 'hcrc is only a h i l e d  tield (iw this type o f  scircfnc in 
hospitals, e.g. in  laundries, C.S.S.D.'s and works main- 
tcnancc. and thcv are rather exoensivc to mnintnin. Howcver. 
they can be very pratitnblc 16 both stall and managcrncnt; 
are easily i~ndwst;mdablc, (not dillicult usually to ncgotiatc, 
and in lniany ways arc ideal "s1;~rlcl-S" to give managemcnt 
and nniuns some cxpericncc in  this new field o f  industrial 
r~lat ions.  

2. Mcmrrrerl Lkd.v Work. Whcn thc a m o m l  o f  work to he danc 
is fixcd. o r  for swnc otlicr reason is not under the control Con 

have no  control over the number of meals served. dishes to 
clean and so an. Transport drivers, domestic stati and 
portcrs could also be so covered. 

Measured day work schemes are in  same ways e abler ,' 10 
manaee than variable schemes. but i t  is imoortant that the ~ ~~ 

warkys tirst properly studied, defined and r;~casured, other- 
wise they can easily degenerate into lightly disguised pay 

~ ~ 

increiises. 
Protlucrivily Burrmh.~. This is a reldtivelv new techniuue and. 
to be sn&ssful, demands a high IEvcI of co-operation 
between management and stall' and considerable skill in  
neeatiation. In eticct. the two sides aerer an chanecs in  ~~-~~~ -~~ ~~~~.~~ -~~ ... 
w 6 k i n g  methods, flcxibilily betwren trades and gradcs, 
reorganisalion o f  shins and so on, leading to a rcducliun in  
the numbers o f  staff required to  give a defined service (e.g. 
the domestic work in  a ward black, o r  the inlernal transport 
o f  narients and materials). i n  cxchanee for an assurance 
fraln the workcrs that they wil l  aperateihe proposed systcr;,, 
management promise that a fixed bonus wil l  be pnyahlc. 

Method study and work measurcmcnt arc agmn necessary 
prcrcquisites. hut participation by the workers in  preparing 
the scheme is important and their aoodwill is essential l o  - 
its success. 

i'roductivily bargains can be applied to any manual work 
but tend l o  be less protitable than various schemes and more 
open to abuse. 

EIUSIO~S 
o f  the workcrs, a mcasured day work schcrnc !nay be morc I'roductivity schemes arc with us t o  stay and indccd wil l  nn- 
appropriate. Crsenlially. standards o l  o r ~ t p r ~ t  or perform- doubtcdly bc exlcndcd in l ime to  A & C  and P & T s ta l k  We must 
ancc are agreed hctwccn milnagcment and workers. and, learn how 10 negoliate them and fn~anage them. Ahuve all, we must 
whcn they arc achieved, the warkcrs rcccivc a lixcd bunus. bring our workers into full partnership so as to gain maximum 

This systcni is particularly appropriate to catering staK bcnetit from this opportunity to ensurr "a Fair day's pay for a fair 
whose work is p~~edictable within f i~ i r l y  closc limits, h r ~ l  who day's w o r k .  

PRODUCTIVITY-A MANAGER'S POINT OF 
by P. M. COOKE, Secretary,  W e s t  Suffolk H.M.C. 

Introduction-Usc o f  Resources 
The Hospital Manager today hears n heavy rcsponaibility in the 

must consider &hether a building is hein$ used to its best advanlagc 

o f  time. cdnld its lifclime hc morcprofitably exnluitcd hv &ingins 

-~ ~~ ~~~ 

costlv man- ad woman-oowcr i n  thc best ~hss ih l c~wav  to achieve 
thc dhjccts o f  the Organisation. Whatever anay he our i icws an thc 

restrictions on what is available in  tcrms o f  financial and other 
rrsourccs and in this siluation i t  is incumbent on Management 
that we drr t l ~  "cry bcsl wc can wilh what we've got. 

Using resources to heal advantage. cxnmining pcrfol-mnnzc in  

Use Of Manpowcr Resources 
Allan Fisher-in unc o f  lhe m;my tine addresses lhe has givcn at 

Produdivity Conferences, this time to  the Onc-Uay National 
Conference on N.B.I'.I. I k p o r t  No. 29 ;!S far back as June 1968, 
referred to thc Hospital Servicc as "labour-intensive" and this is 
particularly true when WC recognise that salaries and wages account 
for somc 70",, of  the total Huspi la cxpenditnrc. Toclay labour is a 
resource or commodity which is ditticrdt to come by, casy to lose. 
hard to train and expensive t o  employ. Yet i t  is lhc rcsourcc wi lh 
the greatest potential in  the Organir;rtiun. Sir Leslie Rowan 
entitled a speech he gave a year or two back "lnvcslmcnt in  Peoplc" 

VIEW 

and we in  the Health Service nccd to invest "in pcople" in  ;I far 
Inure eticctive way if we'rc ever to achieve the best rclurn on this 
very extensive autlav an  labour. First o f  nll-WC nccd better ocrson- 
nelipolicies so that ;c rccruil better and m a i n  staff. Then he need 

kquircs training for a new type o f j o i i  invorving new and d i t f c k t  

~ ~~~~ - ~ ~ . ~  
to pat people on t i ~ c  back when ihcv'vc done well. iust as much as 
lambastc them when they've f a h  f& grace. Mr. bonham-parter 
at a Confercncc held here rcccntly on "Developing the individual" 
said. "Peoole are haooiest. and so eive their heqt when thrv S W  -~ ~ ~~~-~~ ~ . . . , . . . . . . . . . . - , - . - 
realiv inte;ested in  whatthev'redaine and whcn thev are stretched 

~ ~ ~~ 

to tlle l imit o f  thcir ability o; very n c s  it." Again, we need 10 a m l v  

~~~~~~~~~ ~~~- 

hilure* o f  joint consultation and hahesses the potential of "ioint 

u~ ~ ~~ ~~~ ~~ ~.... 
modern en<ronmcnt can o i l y  be v rac l ixd  with the canscnl rk 
organised nan-managerial em~layeer. This means that, in order to 
bc free to  use his resources to  lhc best advantage. Ihc modern 
manager must he especially wise in  the management o f  one o f  these 
resources, his manpower. I t  means. in effecl. that his mnndatc to 

1,) l h t  .c ." t l u  ~ n ~ . ~ w . l ~ c ~ l ~ ~ n l  10e nL,"p.M:, rc,.~.lc.v ,,,l- 
I>..C, ;, ..Ic.,I .,2..:p1.1n.c Indl tlw ,c~cn.~:.,r-,>I,l ~pl,.l,,,,~p,,> ,<l ,,,.l l,! 
t l x  .AJ\ wn ( ' , I  I ~ L I .  i.w \ l ; in:twnmt l ~ I l i . ~ c n ~ $  l h ~ ~  .t 

fatal blow bj. Pricesand IncomedBoard Report ~o.29.Thcprcv io& 
heavy doubls about the possibility o f  introducing productivity 
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arrangemenls into the Hospital Service, have been scl aside in the 
face of an assumption by the Prices and Incomes Board thal where- 
ever work is done i t  can be measured, valued and addcd rewards 
given lo  those who carry i t  out i n  the most efficient and etfectivc 
manner. With the new philosophy comes the new opportunity to 
oxlricate ourselves from the straightjacket siluation imposed by llx 
traditional wage and conditions of service slructurc in the Hospital 
Service. Our present systems provide some strange anomalies and 
oddly inverted bases of payment. A I  the worker's levcl we have 
rigidly named grades with pay rates attached to them based merely 
on nonlenclature which means that the same amount of !money is 
paid whether the workcr is being effectively employed for the whole 
of his time, for three-quarters af  that time or only half of it. 

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

At thc level o f  lop management you have the pointagc system for 
derignatedgrades-the Hospital Managers, based on the numbcr of  
beds and Units in a Group-not on the use to which the resources 
are put-to be morc efficient the Hospilal Manager cuts his own 
throat! And I 'm sure many more cxamples can he found-hut the 
new philosophy offers opportunity for the exercise of  discrelion to 
reward achievement whcre it takes placc, 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 effect upan Si~pervisnrs-painters to achieve good honus levels 
require all materials at hand so that they can keep going, sa they 
badger the Supervisor to have the raw nvaterials ready far them. 
Previously. befarc bonus introduction, i t  was lhe opposite-~thc 
Supervisor continually having ta goad his men along-like Stevcn- 
son's Donkey in  the Ccvennes to keep them up to the mark. This 
sort o f  reversal o f  the role of  Supervisor and his work-farce i s  just 
one part o f  a wholc new psychology of  staff reaction being freed 
once the straightjackets arc removed, [he restrictions eased and the 
laste of  bonus savoured-and we have only just begun 10 realizc 
the full potential of a released and participaling labour/management 
asxxiation. 

Mana~ement's Performance 
"What is not yet fully apprecinled, however, i s  that pradr~ctivity i s  

a measurement o f  management's performance, of managemcnl'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 thc '30's called "scienlific managcment". The Institute of Work 
Study Practitioners in  a Memorandum af Evidence ta lhe Prices 
and Incomes Board on Payment hy Rcsulls stated: "We would 
suggest that the fundamental purpose in  inlroducing Work Study 
and payment by resrdts systems should he to mould the attitudes of  
management and men in the direction of accepting change. We 
assert a belief in the fundamental necessity to change and to move 
from hit-and-miss methods to systematic managemenl control made 
possiblc 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 conlrol 
sheet indicating the performance achieved in  each section of  the 
Laundry week by week. Examination o f  h e  detail on this control 

sheet enablcs Management to makc certain adjustments to thc pro- 
cess wark where required and draws attenlion to the performance 
levels attained. Far thc first time we have rcadily available detailed 
performance information in this sector enabling trends to be traced 
ovcr a wider period and in greatcr dcplh and permitting better 
decision making than was posssihlc bcfhre in the much more hit- 
and-miss type siluation which cxisted then. Now wc arc beginning 10 
have the chance of "monitoring" performance in a new way. 
Management involvemenl in the develapmcnl of prod~lctivily 
schemes in Hospitals i s  very considerable indeed let thcrc he n o  
mistake- hut involvement throughout, which will include particip;l- 
tion in performancc analysis, sirnr~lafion exercises, machine ntiliza- 
tion reviews, queueing problems etc.-ir a salutary exercise for 
management. Perhaps the same concepl o f  performance a\sessment 
can he transferred to other arcas o f  Hospital Aclivity to permit 
improvements in other ways. 

At Bury St. Edmunds, in conj~rnction with lhc Departrnenl o f  
Health and in advance o f  the "Best Ruy" Haspilal to be built therc 

Local Hcalth ~ o t h o r i t y  and General ~r&tit ianer s&vices in the 

the Hospital are beginning to take place and pitient throughput i s  
increasing, maximising the use or expensive Hospital In-patienl 
racilities. With a little extra addcd to the resources, a great deal 
more wark is being put through, and the Cost per Case--in a year 
of rising costs - has fallen. 

Hospital Activily Analysis is only another form of  rnanagcment 
information and just part-an imporlant part admittedly. Costing 
is another part. resource usage and planning is another--just a part 
of a composite and total infor!natirm system designed to enable 
managcment to realize its full potential in lhc important task of 
using resources to the best advantage. 

Conclusion 
Implicit i n  all this is-a far grcalcr cnncenlration or attention 

on "reducing U N I T  COSTS'-so rightly painted out by Prices and 
Incanxr Board Report No. 29-as opposed to "kecping within 
budgets". 

a much crcater concern for thc ,m wc make of resources. 
rather than t& extent of them-resullina, it is to he lhoped, in the 

. . .  
a bold attempt to harness thc polcntial o f  "joint-participation". 

a n d  finally, a rcalir;~tion that, in thecomparativcly near future, 
we will need to compass the total information syslcm (or the whale 
of  a modcrn District General Hospital within an on-line, real time 
multi-access Cornputcr Inslallaliun. 

I finish with a sentence from Duncan Smith's excellent work 
"l'roductivity and Training": 

"To obtain improved praductivily will not beeasy; otherwise i t  
would have been done already. That it can he achieved has bccn 
proved. That i t  must be done is now clear i f  the Service is tu make 
ends ,nest and to meet i l s  national obligations". 

PRODUCTIVITY AND TRAINING 
Synopsis of a ta lk  by DUNCAN SMITH, Tra in ing Off icer,  Nat ional  Health Service 

Must aspects of  productivity will have been covered by previous The working party had reservations about the scheme but, sincc 
speakers; but they have been speaking to a handful. How do we it lhas been decided to launch it, they considered how training could 
convey the message of this conference to the thousands of  bcst support it. 
senior and middle managers, ta the scores o f  thousands of super- I t  was soon apparent that any addition lo  the existing lraining 
visors and to the hundreds of thousands of employees who will load in regions (which is very heavy) would require extra rcrources 
be affected? and the Department aareed to recommend to lbe Rcgiunal Hospital 

 his i s  a daunting problem in  the time span we have avail. Boards thG an extra Training oficer should he appointed in  each 
able.  his problem has been by the ~ ~ ~ ~ ~ t ~ ~ ~ t  and, region to deal with productivity and the training of ancillary slaff, 
when decisions about the Interim Bonrls Scheme were imminent in whose ccnntributiun to the success of  the scheme would he vital. 
May, a small working party of Regional Training Officers was Next it was clcar thul there rnust be apprecialion courses for the 
appointed to considcr possible action. lap management of  l-lospital Aulborilies, and here some doubt 
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arose. I t  is no1 fur training officers l o  act as  missionaries for carlses Managcmcnt Commitlre and i t  wil l  he desirahlc for rradc m i o n  
to which tap management is not wholly commilted. Regional officials 10 play a par l  in  thcsc. 
Training Oficers are in the service o f  lhcir Kcgional I k w d r  and Thc Middlc Managcrs wil l  nced to he instructed in  grcalcr dcpth 
need a clear mandate heforc they tilke action. WC. Ihcrcforc, discus- in the technicalities of lncen~ivc Schemes and this had almndy hccn 
sed the ,natter with the Regional Hospital Bnirds' Sccrclarics. A t  drrne in  one or two Regions with ,narked success. 
the meeting some reservations were expressed unti l  a more cxlcnsivc There is no douht that such schemes wil l  also lh row a greater 

~ ~ ~ $ , " ~ f l ~ ~ a ' t ~ ~ ~ C S , " & ~ ~ ~ f " ~ ~ ~ , " ~ k ; " , % n i ~  ~ b ~ ~ ~ l ~ ~ ~ ~ ~ '  
responsibility on supervisors and existing schemes lhavc already 
cxposed the inadequacy of the supervisory system in departments 

Next i t  was agreed thal lrainine wil l  have to he pmvidcd for where such schemes have heen inlroduced. I t  is. therefke, a 
Implementation fifficers. lrnplemeitatirm Officers arc kcy pcoplc matter of urgency 10 stcp up supervisory training and this priority 
and i t  liar heen suggested that they may wcll he the Hospital ties in  with the rccommcndations o f  the Advisory Co~nrnit lce on 
Secretary or his assistant. I n  any care. whoever is chosen should he Ancillary Staff Training. 
given full and clearly defined responsibility for his task. His dutics Finally, all productivity schemes can only succccd in  an aln?o- 
wil l  depend on haw grcal a parl a Group Secretary wishes tu  play. ~phere  where there is rcal participation. Thcrc is thus a m;tlor 
hut i t  will be broadly as follows: training tnrk in  developing the kind o f  "Produclivily Groups" to 
I. Agree constitr~tion o f  bonr~s groups with Unions and s ta r  which Mr .  Llcwcllyn Jones lhns rcfcrred and I personally bclicvc 

2. Agree order o f  priority as hctwccn groups that this cwdd form the basis o f  a new and more effective f i r m  o f  
joint consult~ticm. 

3. Select and agree rcfercncc pcriod for cost comparison 
How do we do all h i s ?  

4. Supervise completion o f  work specification and arrange wilh 
Treasurer's Deparrrncnt far extraction o f  rtnffing tigurcs and WC must convincc top management and wc mm1 slep up training 

labour costs for reference pcriod for ~n idd le  management and for supervisory statr. Training o f  this 
kind is. lhowcver, geared ta ;I very r~ncerlain timc scale. How fksl 

5. Agree rnethadr o f  consultation and arganix cumrn~mic;uians wil l  ~nc.ntive ktIemrs get going? w i l l  examplc the M;,~. 
generally chcsrer Regional Board, in  sclccling pwticular groups for rrentmenl 

h. Chair discr~ssions ahout passihle methods changes and other over the whole ancillary front, be folluwcd? I f  so. will olhcr llegiims 
ways of  redr~cing lahor~r costs, and about ways o f  reducing sraR follow thc Manchester lead in  appoinling a PcrsonnclITrmnlng 
number land timina) Oficcr in  cach erouo which has been covcrcd by Incentive Schemes'! . - .  

7. Ensure [he agreement is fully recorded and record acccptcd by At  present. Hospilal Managcnlcnt as a whole is "cry unc~ r l a i n  
all concerned about the general strategy on inccntivcs and in  "Productivity and 

8. Supervise implenhen~al i~n of changes and arrange bonus pay- Training" (page 57) i t  was s~~ggested lhal il wonl? he nseful t o  hold 
nhents as savings are rnade a national conference 10 plan strategy. One Reglonal Secrelary has 

9. Arrange all necessary notifications and cer l i f i~ i les  urged such a conference should be held. I have likcncd the intro- 
duction or Incentive Schemes l o  "Pandora's Box" whlch c m  pro- 

10. Aisist in  periodic reviews d schemcs and ncgotiatc any ducc either aoad or evil. The likelihood o f  evil seems much sl-eulcr 
necessary adjostmcnls. i f  the au tho~ l i es  conccrncd are not clear about their goals, G d  this 

I n  addition to these specific duties the lmplemenlation OHiucr in 
co-operation with the Group Secretary is faced with the even morc 
important task o f  creating ;in almospherc in  which the ln lcr im 
Bunus Schcmc can succeed. As poinled oil1 by prcvious spcnkers, 
t h i i  icheme inlroduccs a wholly novel conccpt to lhospilal managc- 
men1 and, for lhc first limc, negotiations on qocslions o f  pay will 
take place inside lhc lhospilal. 11 is essenlial that this process should 
have in  mind, lirst and foremost, the well being o f  the patienls and 
thc clliciency o f  the service. 

I t  is felt in  thc Dcpartmcnl Ihal  lhis goal will no1 he achieved 

versanl wi lh the details lhal  prohlems would arise i f  sne'cinl'courses 

to r i n  courses on a national hasis. The Slnll' &d lere  s?atT have ha2 

on a nnlional basis. 
11 wil l  hc the jab or thc lmplcn~cnlal ian Olliccr 10 cnplain the 

scheme to the stall'ofthcir hospitals, hul  the role o f  Ihc local union 
reprcscnlalivcs will he almosl equally vital in  securing co-operation 
and a conslruclivc almnsphere. Hence discussions have hecn laking 
place with the unions to ensrlre that their local isprcrcnt;uivcs can 

that lhc Hospilal Management Conin?illee wil l  agree to release the 
employees who are nominated fur t hcm 

scheme seems to me 10 hc far too imparlanl 10 he allowed 10 drift. 
Is il possihlc for us all to agree to  a concerted approach so lhal 

training oficrrs throughout thc service can collaborate with 
cnanagement in  preparing for this lcap into the unknown? 

N E W  MATERNITY  U N I T  A T  CHICHESTER BEING 
R U l L T  BY M c A L P l N E  

Sir Robcrl McAlpine R Sons have hcgun the construction af a 
new Maternity Unit  at St. Richnrd's Hospital. Chichcstcr, for the 
South West Metropolilan Regional Hospital Board. 

Designed by ihc Architect to the Bmard, B. W. Easl. F.R.I.B.A.. 
Ihis four storey 80 ft. high extension to the Hospilal, providing 
132 bcds. wil l  measurc 160 ft. by 150 ft. on plan and lhavc a floor 
arcn o f  approximately 6,800 sq. yds. O f  rcinfarced concrclc frame 
constructian, il wil l  invalve the use of 3,500 cn. yds. of concrete 
and 200 tons o f  stecl rcinfol-cement. Four lifts wil l  be installed and 
~ h c  cxlenrion will bc centrally healed and partially air conditioned. 

The Consulting Engineers arc the McAlpine Dcsign G r o r ~ p  in  
associ;~tirrn wi lh the Lnginccr to the Board, K. J. Eatwell. C.Eng., 
M.l.Mcc11.L.. M.I.H.V.E., and the Quantity Surveyors. J. R. Marks 
R Parlnws, Guildford. McAlpine are scheduled to complclc l l ~ c  
projcct carly in  l97 1 .  

B R I T I S H  H A E M O D I A L Y S I S  S Y S T E M  U S E D  F O R  
F I R S T  K I D N E Y  T R A N S P L A N T  IN P O R T U G A L  

Portugal's first renal transplant was succcssf~~ l ly  completed 
b y  Professor Alexandre Minhores  Furtado, operating a1 the 
Universi ly Hospital, Co imbra.  A 44-year old nian received a 
k idney f r o m  his 40-year o l d  sister. 

Pre-operative treetmcnt was carried ou t  using a Lucas 
single pat ient  p ropor t ionat ing  a n d  moni tor ing  haetnodialysis 
uni t .  T h e  uni ts are manufactured and  n ~ a r k c t c d  h y  G. & E. 
Bradley Ltd. .  a member o f  the Lucas G r o u p  and are supplied 
i n  Portugal th rough Conde Barao, Lisbon. Designed for use 
eithel. in renal uni ts o r  b y  the pat icnt  a t  home, the Lucas 
equipment is widely appl icd in the UK and overseas. 
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Heat recovery at new Fulham Hospital 

Mmb than 20 calorifiers and condense cooler units are brine ~- 
manufactured by Heat Transfer Limited, Gloucester Road, 
Chcltenham-amembercompany of the Spirax Sarco Group-- 
for Phase I of the new Teaching Hospital now under construc- 
tion at Fulham for Charinr Cross Hosuilal Grouu. 

Heat Transfer units have been chosen for their modern com- 
pact design and proven reliability. The calorifiers will convert 
the high uressure steam from the boilerhouse into low Dressure 
hot water for circulation through the heating and' service 
systcnis at a temperature of 180°F. The calorifiers and con- 
dense coolers will be interconnected on site to operate on the 
principles o f  thc well-known Heat Transrer 'Cotswold' wick- 
aged units, a ahncept which the conlpany pioneered. 

Ranging in size from l J to l0ni Btu/hr and for pressures up 
to 120 Iblsq. in, a furthcr consideration which influenced the 
choicc of these calorifiers and coolcrs was the need for gravity 
condensate drainage due to the general plant arrangement. 

Phase I of  the new hospital will occupy part o f  the old 
Fulham Hospital site. The site proper covers a restricted area 
boundcd by Fulham Palace Road, St. Dunstan's Road. 
Margravinc Road and Aspinlea Road. The new hospital 
residential accommodation and School of Nursing are being 
built on the Claybrook Road/Lurgan Avenue part of the site. 

Phasc I of (he dcvelopment comprises a laboralory ward 
block, an X-ray block and a clinic block. A rcccntly compleled 
prcdevelopment pilot building will be integrated with Phase I 
and modified at a later stage in the development o f  this project. 
The laboratory block and the ward block togcther form a 
lhoniogcncous 19 storey cruciform tower block, with the X-ray 
block, clinic block and pilot building forming a two and three 
storey podium at the front o f  the tower. 

When completcd. Phase I will accomnhodale approximately 
640 in-patients, and include 250,000 sq. ft. of laboratory space, 
a number of out-patient clinic suites, eleven X-ray radio- 
graphic rooms, 10 operating theatrcs, a central sterile supply 
department and an 1.100 meals central kitchen. I t  will also 
house a new central 70,000 lb/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. lransformer sub-stations. 

Thc main industrial plant will be located on the lower 
ground and ground floors o f  the laboratory block, secondary 
plant areas being located on the 5th. l lth, 15th, 16th and 
17th floors o f  the laboratory block and in the lower ground 
2nd, 12th. 13th, 16th and 17th floors of the ward block. The 
lowcr ground floor o f  the pilot building is being utilised for 
the main sitc water storagc tanks and boostine olant. 
A scwage pumping plant forthe lower floors of the develop- 
ment is sited beneath the clinic block. 

The construction of all the buildings is o f  reinforced con- 
crete with hollow pot floors, and the services distribution is 
carried out prinharily via a system of  vertical builderswork 
ducts and horizontal ceiling voids. A primary services engin- 
eering 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 lb/hr Ruslon Thermax boilers, is situated in the labora- 
tory block at lower ground floor level. It will service not only 

thc contract works but, also, the existing hospital and the two 
new residential blocks and a school o f  nursina which are now . 
being built under a separate contract and also the stages ol'the 
hospital, to be built in the future. Steam is piped from the 
boilers at up to 120 lb/sq. in and is circulated through a 12" 
perimeter ring main with principal takeoffs rising through the 
buildings to serve numerous calorifier stations and stram 
using equipment. 

There is no pressure reduction prior to the calorifier 
stations, and the use of steam as generated necessitales flash 
stcam recovery which could othcrwisc lcad 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 ovcrall efficiency 
of this system. I t  also cnables a higher rate o f  condensate to be 
recovered which lessens water treatment and blowdown pro- 
blems on the boilers. The tower block presented a problem 
inasmuch as a shell side pressure o f  up to 180 ft. head has to bc 
met. This can adequately be taken by the standard range or 
Heat Transfer units. Being multi-storey, this block is fully air- 
conditioned. I t  is served by three h00 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 movinc oart-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 
Vents o f  the liquid expansion type. These open to dischargc 
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 thermostatic 
air vents (T.V.) These traps are able to discharge condcnsatc 
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 batleries. 

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 I of the project is due for completion in 1972. In- 
cluded i n  future plans are an animal house, maternity. 



paediatric, geriatric and radiotherapy ward units, a medical 
school, pharmacy, renal department, chapel and stores. 

Mechanical contractors for Phase I are Rosser and Russell, 
while A. G.  Manly are the contractors for the residential 
blocks and school of nursine. The Architect is Raloh Tubbs. 
O.B.E., F.R.I.B.A. and ~ o l i a d  Smith, Seymour a i d  ~ o o l e ;  
are the consultinc engineers resoonsible for all the buildine - - - 
services. 

IMPORTANT NEW DEVELOPMENT 
1N 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 t o  
ensure a continuous a n d  simultaneous supply of power t o  
items of essential equipment as  used in I.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 o f  interruption t o  
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 t o  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 t o  
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 t o  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, o r  ready fo r  
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 o r  square wave and  with durations 
of one o r  two hours capacity. T h e  design, development 
and manufacture of the medical bedside power supply 
trolley has been carried out by Erskine Labora~tories, 
a member of the Dale  Group  of Companies of Filey, 
Yorkshire. 

f450,000 HOSPITAL CONTRACT FOR 
ANDREWS-WEATHERFOIL 

A £450,000 conlract has been awarded to Andrews-Weatherfoil, 
part of the Powell Duffryn Croup, by the Oxford Regional Hospital 
Board, to provide full mechanical services far the first phase of 
rebuilding at Battle Hospilal, Reading. 

Services ~rovided will include low oressurc hot water heatine. 

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

NEW NNHT HOME FOR PLYMOUTH 
Work on a new Nufficld Nursing Home, at Plymouth, is to begin 

shortly. A four-acre site at Derrifard has been bought, and tenders 
arc to be invited so that work can start carly in Seplember. 

A local appcal cammiltee has raised £175,000 towards the 
estimated f275,WOcost of the project, and Nuffield Nursing Homes 
Trust is to contribute EIW,OW. 

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

All rooms in the new home will be equipped with their own tailel 
and washine facilities. besidc teleohone 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, bc lhe eightecnlh 
"mini-hospital" run by Nuffield Nursing Homes Trusl. At presenl 
fourteen are completed, and three more units are being built at 
Brentwood, Huddersfield and Leicester. 

fhcTr.~\t u ~ 5 x t  ~ p a $ a c h : ~ r i t )  an 1957 h! R1 I34.ln rec.!gn!l16m 
~ b f  the n 4  fer wh,iantul a d ~ l ~ t ~ m .  the i . t~ i I~!m XVAI .ihlc f.w 
private praclice. 

LEEDS GERIATRIC HOSPITAL CONTRACT 
Shepherd Construction Ltd. have been awarded the conlract 

valued at approximately £734,000 covering Phase Two of thc major 
redevelopment at St. lames's Hospital, Leeds. Work started on 
18th August. 

The contract involves provision of geriatric wards and day 
liospital and consist of two main blocks of fivc and four stories 
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 Pontcfracl 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 25, have been awarded a contract worth £37,000 to supply and 
install air conditioning plant to the E7m. Gartnavel Haspitsl 
developnienl which is to be conimissianed in 1972. 

Far the main contractor John Laing Construction Lld., C.R.A.C. 
will install air-conditioning plant and equipment in scven 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 
nuniber 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.I.B.A., Regional 
Architect, Scottish Western Regional Hospital. 

MOORWOOD-VULCAN AT LIVERPOOL 
Moarwaod-Vulcan Limited. of Sheffield (a member of the Briehl- ~~~ - 

G l c  ( inup  of C,mp.tn~c\, h3s rcce.\uJ an orJcr *.>rtl> I50.OM) 1.v 
IILS 5uppI) and inwl l . t t~~m of px. stcnn- .~nd clectriall) qwr.ttr.d 
kitchen cqc.tpnwn1 for thc new ( i m c l ~ .  Tc.l<liind Ilaspttdl. 1.1\:,- 
pool. 

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

The Consulling Engineers are: R. W. Cregory & 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, i t  is designed for A-scan 

applications only. A l l  three scans of standard midline deter- 
mination~ (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. to 
30 cm. 

The design includes a time-gain compensation system to 
offset the increasinr attenuation o f  sound with de~ th .  

Averaee transmission Dower is 2 m. Wlc m.2. much below 
the leverwhich could caise internal heat generation. The type 
number of the instrument is 7215A. 

The diagnostic sounding technique involves the trans- 
mission o f  a beam of  ultrasonic energy o f  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 
irace 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 thcposition 
of the brain's midline structure; any displacement indicated 
the presence o f  tumours or other intracranial lesions. 

The technique is also employed for the measurement of 
kidney and liver diameter, the location o f  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 o f  the foetal head. 

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 i n  conjunction 
with any make of  a.c. welding transformer o f  similar per- 
formance ratings and also with the Oerlikon 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 out with the use of 
ordinary stick type electrodes. 

The Oerlikon 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. I t  is rated at 
250A maximum with a 70% duty cycle and when connected 
to an a.c. welder of lower putput, its own output is propor- 

tionately reduced, its striking voltage also corresponding to 
that o f  the a.c. welder. 

Further details, including price and delivery, are available 
on request to Oerlikon Electrodes Ltd. 

ZEISS DEVELOP VERTICAL FUNDUS CAMERA 
O N  MOTORISED ROLLABLE STAND 

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

Developed from the original Zeiss design, this equipment 
is built onto its own instrument table for rree manoeuvring 
over the patient. Photographs, taken on 35 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 photograph evrn 
very dark fundi with an exposure fast enough to freere any eye 
movements and give a perfectly sharp image. There is also 
sufficient light reserve to permit use o f  smaller apertures. 
Picture contrast can be considerably enhanced by oblique 
i l lumi~~at ion o f  the fundus. A fluorescence attachment is also 
manufactured. 

Accurate measurement o f  fundus lesions is possible because 
the angle o f  view on the patient's retina always corresponds 
to a certain section on the film. 

A perrectly flat edge-to-edgc image is produced by the 
highly corrected optical system ofthe Fundus Camera. Also 
the chromatic aberration o f  the human eye is optically com- 
Densated. As a result the resolvinc oowcr of the ontics being - .  
so high all details which, according to optical law arc possible 
to resolve. can be photographed. A combination o f  cvlindrical 
lenses may be placed in;he fluorescence light beam correct 
up to twenty dioptres of astigmatism at any axis. 

Marking o f  the portion of the retina used for fixation is 
simple with the integral fixation larget. During obscrvation. 
or in a photograph it is seen as an indicator arrow. A mag- 
nification accessory can double the overall nugnilication to 
5X which enlarges the retina to fill the entire 24 mm. Y 3hmni. 
film format. 

British agents for equipment made by Carl Zeiss of West 
Germany are Degenhardt & Co. Ltd., Carl Zciss House, 
31-36 Foley Street. London. W I P  8AP. 

HARVEY-TECHNOBEL PACKAGE AIR 
CONDITIONERS 

A recent addition to theHarvey-Technobel rangeofpackaged 
air conditioners is the CA. 15 split air cooled unit. Its capacity 
under U.K. conditions is 60.000 BTUIhr. 

The CA. I5  features a unique facility whereby the coniplele 
refrigeration system can be removed from the cabinet and 
replaced with a similar module, thus eliminating the need for 

S E P T E M B E R ,  1 9 6 9  



access to the rea r~o f  the unit. 
Remote air cooled condensers are arranged for either 

hor i~onta l  or vertical discharge dcpending upon sitc con- 
ditions. A l l  starters and contrnls are housed within the 
evaporative section minimising on  sitc installation. Heating 
mediums can be hot watcr. steam or electric. r iv ina com~le te  - - 
f lex ib~l~ty to the applicatwn engineer. The evaporative section 
and its remote cmdenser are finished i n  an attractive "hammer 
blue" acrylic paint. 

The Harvey-Technobcl range of equipment which consists 
o f  over 42 models eivinr cooling ca~acities from 6.000-1 36.000 - - - .  
BTU/hr. is distributed by a nctwork o f  selected agents. Ful l  
details and area agents' locations are available direct from 
Harvey Fabrication Ltd., Harvey-Technobel Division, Wool- 
wich Road, London, S.E.7. 

N E W  DALL-TYPE CASTOR 
A n  entirely new type of ball-type castor, the Duet, has becn 

developed by Homa Engineering Ltd. I t  c m  be used on  
furniture o f  a11 kinds in hospitals, catering establishments. 
officcs, etc. 

Its twin airfoil design wheels, with a diflerential action, 
eive comolete manoeuvrabilitv. Wheel fixing is positive. 
b a d e  from Homalon plastic, the Duet is comp~etely silent i n  
ooeration. corrosion-resistant and needs no maintenance. I t  
will carry a load up  to I cwt. 

N E W  F L U E  GAS ANALYSER 
SK Instruments Ltd. announce a m w  flue gas analysls 

e~uipment-the Mark 4-which provides continuous, accu- 
rate measurement o f  flue gases. 

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

The transmitter unit contains a solid-state power unit, 
measuring chambers, electrical bridge circuits, and aspirator 
pump. Indicators, calibrated i n  percentage COL, can be 
incorporated in the door panel. 

The power unit has printed circuitry and provides a high 
dcgree of stability and reliability. For  ?c 10% change in mains 
voltage, or i n  load, the variation i n  bridge current is less 
than I %. This stability is maintained over the temperature 
ranee o f  ooeration 0 to 38°C. .. 

Bubbler units which wash thc gas sample prior to analysis 
are supplied, and multi-way inlet valves with Zero and Orsat 
nositions are filted inside the case. A l l  internal ras connections - 
are o f  plastic tubing. A comprehensive range o f  ancillary units 
is available. 

NEW FABRIC FILTERS F R O M  DAVIDSON'S 
Two new series of fabric filter have been added to their 

range o f  Sirocco dust control 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 o f  99.8% and are available with 
filter bags in a variety o f  natural and synthetic materials t o  

suit a wide range o f  conditions, including high teniper;~tul-e 
and abnormal acid or alkali content. 

Designed as free standing units, thc cabinets are constructed 
from aalvanised steel sections. comolete with access doors and - 
outlet?. Standardised parts arc uscd throughout the range and 
larre installations can be bui l l  up  readily and economically . 
from stock items. Capacities range from 2,000 c.T.m. to 
50,000 c.f.m. for the Series H M ,  and from 2,000 c.f.m. to 
14,000 c.f.m. for Ihe Series A. 

N E W  DEMlNERAL lSED WATER PLANTS 
F R O M  P I IRMUTIT  

The Permutit Company Ltd., Pembcrton Housc, h32 652 
London Road, Isleworth, Middx., announce new improved 
versions o f  their types MB6  and MD9 packaged "Dcminrolit" 
water treatment plants. 

The plants, which are o f  the ~nixed bed type, arc designed l o  
convert mains quality raw water into very pure dernineralised 
water conforming t o  the British Pharmacopoeia Sliinderd for 
purified waler. The MB6  plant has a maximum How retc o f  
h0 gal/h (270 litrcslh) whilst the MB9 has ;m output o f  up 10 
135 gal/h (610 lit/h). Both plants have a niaxi~nuni working 
pressure o f  50 lb/in2 and operate from a 2001250V single phase 
a.c. mains supply. 

Each plant consists basically oTa welded sheet steel cabinet 
housing a plastic dipped steel prcssure vesscl containing a 
mixed bed o f  "Zeo-Karb" 225 cation exchange resin and 
"De-Aciditc" FF lP  anion exchange material. Regeneration is 
carried out i n  situ using commercial hydrochloric acid and 
caustic soda provided in a separate regenerant container ol' 
high density polythene. The air compressor, l low i11dic;ltur 
and all necessary control valves for regeneration are built into 
the cabinet. A conductivity meter/controllcr gives continuous 
indicalion o f  demincraliscd watcr quality and operales an 
alarm bell when regeneration i s  neccsssry. The capacity bc- 
Iween regeneration is depende~it on  thc raw watcr quality. 

T O T A L  ENERGY A N D  T H E  N E W  DISTRICT HOSPITAL  
A leaflet scts out the case for providing all the energy 

requirements electricily, hot waler, steam and refrigeration 
for one o f  the new district hospitals, or any similar s i x  unit. 
by Blackstonc diesel generating equipmenl. 

Readers who would like copies c m  obtain them froni: 
Mlrrlees Blackstone Ltd., Sales Division. Durslcy, Glouwster- 
shire, G L I  I 4HS. telephone Dursley 2981. 

Mirrlecs Blackstone Ltd. was formcd on June I from the 
merger o f  Mirrlccs National Ltd.  and Blackslone &Co .  Lld., 
companies within the Hawker Siddcley Group. 

OIL-CONVERSION C H I M N E Y  LINERS 
A new leaflet issued by W. E. Rodell and Son Ltd., Egging- 

ton, Leighton Buzrard, Beds, describes their service ibr the 
manufacture and installation o f  insulated chimney liners. 
When steam boilers are converted t o  oi l  firing, insulated 
liners prevent the emission of smuts by ~naintaining flue-gas 
temperature above 300 deg. F. dewpoint. 

The company offer a four-six week service to hospilalr and 
other installations where boiler conversions arc madc. 
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Notes for Members 
"Au Revoir" 

Naturally, i t  is not without great regret, after almost rcventeen 
years as Editor, that 1 have to tell Member5 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 I have enjoyed much kindness and 
support, both as Editor and, formerly, as Secretary of the 
Institute. I am indeed most grateful for everything and i t  will not 
be forgotten. 

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

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

M. J. M. HOSLEY. 

MIDLANDS BRANCH 

There have been vasl changcs in technical cducation for 
engineers and technicians working in various fields associated 
with the hospital service and many sections of hospital slaR 
may not hc clcar abo~tt lhe education fitcililics available 
to them. 

Dr. E. Tidd. BSc.. Ph.D., A.R.I.C., Principal of lhc ncw 
North Birmingham Technical C'ollcgc. Perry Barr. will 
explain the development of tcchnical education in Rirmingham 
in rcccnt years and the intention to provide nationid courses 
suitahlc for hospital engineers and ~ncdical technicians in 
the f'nt~~re. 

This nieeling will bc of particul nl . . lnlcrcst to: 
Hospilal Enginccrs, professional and tcchnical 
Mcdical Laboratory Tcchnicians 
Medical Physics Technicians 
p :  d~d~ological Technicians 

Cardio-Pulnionnry Techniciitns 
Eleclro-Physiologicnl Tcchnicians 
Vcntnl Tcchnicians 
Surgical Technicians 
Radiological Technicians 
and clinicians and scientists employing professionitl and 
tcchnical stall: 

(Cmli,rrrd on p,11.~c 212) 

HOT WATER BOILERS 

' 
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 wi l l  be 
LA M O N T  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 Et Partners 
Mechanical Services Contractor: 
G. N. Haden 6 Sons Limited. 

LA M O N T  are specialist designers and 
manufacturers o f  controlled circulation 
boilers and associated equipment for 
hot  water systems. 

The first LA M O N T  hot water boiler 
was installed in 1937. 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 
l o w  pressure conditions. 

LA MONTSTEAM GENERATOR LIMITED. HEATHER PARK DRIVE, WEMBLEY, MIDDLESEX 
Telephone: 01 -903 3333 
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The lnslitule of Hospital Engineering has co-operated with 
Ihe various Socictics and Institutions covering the aclivities 
o f  the above lechnicians in arranging this mccting at The 
Alexandre McCrcgor Lccture Theatre, i n  the Dental Hospilal, 
Steclhousc Lanc. Birmingham, on Wednesday, 8th Oclober, 
1969, at 6.30 p.m. Admission is free and visitors arc welcome. 

Tickcts are obtainable from the Secretary o f  the Midlands 
Branch, H. R. Martin, 3 Churchill Road, Hasbury, Hales- 
owcn, or froni the Secretaries o f  the appropriate professional 
bodies of the groups listcd above. 

T H E  SEVENTH SCOTTISH WEEKEND CONFERENCE 
I t  has been arranged that thc Wcckcnd Conference this 

year will be held in Aberdeen, and the Board o f  Management 
for Abcrdcen General Hospitals arc provid i~ ig facilities for 
the Conference. 

Thc Chairman, Professor R. D. Ircland. Q.C., M.A., 
LL.0.. will open thc Conference, and the Board o f  Manage- 
ment havc further extended their hospitality by way of 
morning colTee and afternoon tea on each day o f  the 
Conference. 

The President. G. A. Rooley, C.Eng., M.I.C.E., 
F.1.Mcch.E.. along with thc Sccrctary, J. E. Furness, are 10 
auend, and i t  is hoped that the Conference will be well 
supported. A l l  sessions will hc open to visitors at no charge. 
Visitors  nay attcnd independenlly or as guests of mcrnbcrs. 
N o  spccial tickets will be required. 

Members are requested, when forwarding thcir attendance 
fee, to indicate if their wives will be nccompanying them and 
i f  guests are bcing invited. 

Members arc rcminded that they may be granted Conference 
leave and cxpenses by their respcctive Boards o f  Management 
and Regional Boards (Circular H.M. (56) 32). 

I Homa castors give 
hospitals the quiet 
runaround ! I 
Homa have new castors made from Homalon m. the 
advanced new material that auaranteescom~letelvsilent 
r .nning. mrnonso strengm-;<nu res, O ~ C C ' T ~ C S ~  cas- 
10rsa10 I~t leo with non wnvl slam ng tyres, so t's thoper- 
fccl cho,co for every hosp 181. Senu for cataog-e now to 

HOMA ENGINEERING LTD.. 
Homa Works, Cosby, Leicester. 
Tel: Narborough 2151 
Grams: Homa, Cosby 
Member ofthe HOMA Group 01 Cornponirr 

PROGRAMME 

Thursday, October 16th Cofee 9.30 a.m. 
The offic~al openlng of the Confcrcncc and welcome by 

the Chairman o f  the Board of Management for Ahcrdeen 
Gcneral Ho?p~tals, Professor R. D. r e a d .  Q . .  M.A., 
LL.0. 10 a m .  
Sr.wion I: lO.153.m. 

Cha~rman:  G. A. Roolev. C.Enc.. M.I.C.E.. F.1.Mech.E.. . . 
President of (he lnst i tuk. 
Modern Heat Exchangers-by F. Hicks, M.lnst. British 

Eng., Technical Adviser, and D. Seaton. Assistant 
Technical Adviser, British Steam Specialities, Ltd. 

S c ~ s i m  2: 2 p.m. 
Chairman: K .  W. Wilson, C.Eng., F.I.Mcch.E., 

M.I.H.V.E., Regional Engineer, Western R.H.B. 
Internal Automated Transportation i n  Hospilals by 

G. J. Belt, Drayton Castle Ltd.; 
Bio Engineering by John Hughes. BSc., C.Eng., 

M.I.M.C.H., University o f  Strathclyde. 3.30 p.m. 

Friday, October 17th ColTee 9.30 a m .  
Srwion 3: I0a.m. 

Chairman: E. L. Taylor, M.I.H.V.E., A.M.lnst.F., 
Regional Engineer. Eastcrn R.H.B. 

Developmenl of a Hospital Sile by C. W. King, Hospital 
Secrctary. Aberdeen Royal Intirmary; 

followed by a f i lm on  Finessa Food Distribution Systcms 
in Hospitals. 

Smsion 4: 2 pm. 
Visit t o  new Laundry and C.S.S.D. on Foresterhill 

Sile. 
Visit to Phase I Developmenl, Aberdeen Royal Intirmary. 

3.45 p m .  

Saturday, October 18th Coffee 9.30 a.m. 

Session 5: 10 a.m. 
Chairman: C. H.  Harris, C.Eng., F.I.Mcch.E.. M.I.E.E., 

M.T.Prod.E., A.M.I.H.V.E.. Regional Engineer. 
North Eastern R.H.B. 

"Open Forum". 

lrsufficient numbers of those attending wish il, an informal 
social evening might be arranged on  the Friday evening. 

Anglo-Swedish Electric Welding Co. Ltd. 

A. P. Green Refractories Ltd. 

Auto Diensla Ltd. . . 

Babcock h Wilcox (Packaged Boilers) Ltd 

Cslomax (Engineers) Ltd. 

Cohsn, George. Machinery Ltd. 

Grundfoe Pumps Ltd. 

Horns Enginsering Ltd. 
Jackson Boilers Ltd. 

KBW Copper B Sheet Metal Co. 

La Mont Steam Generator Co. 

Mirrlees Blackstone Ltd. 

Moorwood-Vulcan Ltd. 

Redpath Dotman Long Ltd. 

Resistold Ltd 

Ch.?% F. Thackray Ltd. 

Wandsworth Electrical Mfg. Co. Ltd. 
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For 

REFRACTORY 
phone your nearest 

depot or stockist 

: PROTECTION v : 
: Use SAIRSET refractory cement for 

laying-upall type* offlrebrick. Protect 
new and existing brickwork with a : cos tng  of SAIRSET. Seal cracha- - reduceriskofspall ingandslapattack.  
SAlRSET is availablein i cwt., I cwt., . and 2 cwt. drums ready mlxed. I t  . should be in  "our maintenatlce *tore. 

: REPAIRS 
: Repair damaged walls with HYBONO . plastic refractory. Can be used tar 

small aapr or the complete wall or : arch. For extreme temperatures ure . HIGH ALUMiNA PLASTIC. 
: HYBOND isdelivered in90 ib.cartans F, : sliced ready far ramming-in. 'Q \ ............................................... 
: RE-LINING 
: Avoid Intricate brickwork and special _~ . shapes by l i n i n ~  with KAST-SET 

. . : pour. when an insulating refractory is I ir . required tar furnaces ure KAST-O- . 

sold in l cwt. h a s .  ............................................... 

....... .... 
0783-56774 
BROMBOROUGH 
051 ROC 5594 
GLASGOW 
069-885 3585 

A. P. GREEN REFRACTORIES LTD 
York House, Wembley 

Not only 
Cranes 
Generators 
Welding Sets 
Boilers 
F o r k  L i f t  Trucks 

but 
COMPRESSORS 

H IRE  
FROM 

COHENS 
GEORGE COHEN MACHINERY LTD - - - - - - - -. . . 
W o a d  Lane, LONDON W.12 Telephone 01-743 2070 
Stanningley, LEEDS Telephone Pudsey 78221 
and at BELFAST Belfast 669484 
BIRMINGHAM fl.1 C ,  281 01 666 
BRISTOL BC s t o  293836 
GLASGOW  nos W ~ 1 7 1  ~- - - .. 
MANCHESTER Pendlc ton 4411 
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now offers the widest range oipoher units, from 700 B. H>. to 8,500 B.H.P., 
for electric generation and direct mechanical drive. 

A whole new power generation from Mirrlees Blackstone Ltd. 

HAWKER SDDCLCY 

MIRRLEES BLACKSTONE DIESELS 
MIRRLEES BLACKSTONE LTD.. DURSLEY, GLOUCESTERSHIRE, G L l 1  4HS. 
T i i l c p l ~ u ~ ~ ~ :  DURSLEY 2981 C o b c s  DIESELS, DURSLEY. 
WORKS. STOCKPORT & STAMFORD 



PIPE BENDING 
ALL METALS UP TO 4111. DIAMETER COPPER CALORlFlER TUBES A SPECIALITY 

SHEET METAL WORK UP TO 10 S.W.G. WELDING FOR THE TRADE 
WORKERS IN COPPER, BRASS, ALUMINIUM. ALLOY, STAINLESS STEEL and MILD STEEL 

KEW COPPER & SHEET METAL CO. 
63 BIDEFORD AVENUE, PERIVALE, MIDDLESEX Tel. PERIVALE 9466 

CHANGE OF PUBLISHER 
Please note that, following the publication of  this issue, there 

wi l l  be a change of Publisher for "The Hospital Engineer". 

The responsibility for publishing this Journal, for the October 
issue and subsequently until further notice, wi l l  be assumed by 
Peter Peregrinus Ltd. 

Communications, in the future, should be addressed t o  
Peter Peregrinus Ltd., P.O. Box 8, Southgate House, Stevenage, 
Herts. (Tel : Stevenage 331 1 ) 

or, if more appropriate, t o  
The Secretary, Institute of  Hospital Engineering, 20 Landport 
Terrace, Southsea, P01 2RG. (Tel : Portsmouth 231 86). 



SITUATIONS VACANT 

BOARD OF GOVERNORS OA KING'S COLLEGE 
HOSPlTAL 

DULWICH HWPITAL 

ASSISTANT HOSPITAL ENGINEER 

HOSPITAL ENGINEER wvlred for Cucklield Haywards Heath 
and Goddsrds Green HwPItaLP. Points m g e  UP t0.24. Salary t1.270- 
11,500 y aannum plus ft5 per m u m  unit allowance f w  special 
WSpoosi ULUes. lulllicatlons and conditlone 01 servlre ss laid 
down in apprapr ?a te WWIey Circulsm. AppUcatlon fo rm and oh 
drrrrlption obtainable from Grovp Secretary, MidSussex H w p h  
Mannlrement Committee, Cuekfleid Hospital, Cuckfleld, Suswx. 
La* date for refuipl of appllcatlons 7th October, 1969. 

BOARD OF MANAGEMENT MIR GLASGOW ROYAL 
INFIRMARY AND ASSOCUTED HOSPITALS 

HOSPITAL ENGINEER 
I)ured at Esstsrn DlshlcI HmpiW. D& %wl, Gha- 

uow, E.1, to be directly responslbk to h Gmup Enplnnr. 
AppHcants mvst have had a thornugh pnd lcd  trsiolag 

and bold one ol tbe fdowing qusliflrptions or so  rpulva- 
lent qusllflcathn approved by the Semiary ol State lar 
Scotland 

(11) CHy and Guilds kertlflcaie In Plant Enpinoertnp: 
fi. 

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

knowledge sn 8dvantape. s h r y  f 
candidate must rsldc witbin -v 

EASTBOURNE HOSPITAL MANAGEMENT COMMITTEE 

required aI St. Mmy's Hospital, Eastbourne. Post vacant 
1st December due to pmmolion of p-"$ holder. 

Applieanb must have bad a thomuph pmctlcal trslninp 
and wide experience In the m-ganenl of EMrka l  and 
Mechanical engimtdng and should p o s e s  one of the 
followiw qtralificaIioru: 

(I) Highpr National Cerllficste or Higher N~llional Dlp- 
loma in Mechanical Engineuing with endomaots  in 
Industrial OrganisstEan and Mamgement and Prindples 
of Eleclriclty or Electm-Technology, U th% m not 
taken ass  subject of the course; or 

(11) Higher National C d c s t e  or Hipher National Mp- 
lama in Elvelrical Endnwalw with endomrmenb in 

ENGINEER 
Industrial 0 m k a W o u  and Management and Including 
(at S.111 or 02 level, or with endorsement in) Applied 
Heat and Applied Mechanics, pmvlded be bss sultahlr 
praetical experience in mrchanlral enpineerlng; or 

(Ui) City and Gullds Mcchanlm Endnserlng Terhnirlans 
Full Technalopiesl CertULcate (Part 111) which must 
include Plant Maintenance and Works Sprvlre. 

Salary 11,370 to £1,605 p.a. k n t  pointage 295. Roapaosl- 
blllly allowance £100 p.a. 

AppUcatloo forms with f ~ b e r  details and a Jab dmriptlon 
avakble from tbe Grnup k e t a r y ,  29 Bcdfdwell Road, 
Easlbourne, to be returned by 29th September. 1969. 



WESTMINSTER HOSPITAL GROUP 

Q U E E N  MARY'S  H O S P I T A L ,  R O E H A M P T O N  

HOSPITAL ENGINEER 
R a r m b k  for ail enpineuiog m d  building services in tbk 
450 WIded dsdMsMd Geneml Hospital and ila s o d a t e d  
limb Amng centre and -rch building. Applicants muqt 
have cmnpletod an epprentkeship in mechanicai or cbc- 
t r i d  engineerb and should have a sound imowledge of 
Etcrm b i k r  et& and exwrlenee io mechadul or elec- 

-~ ~~~ 

i d i i a 6 0  $6 $.l,590 E ano- plus L175 respoaribUi& 
nliawmee. A kospital use k available at a muonable 
rental. Ap Ucatioos to The Gmup Eo&eer Westminster 
Hasoital. gt. John's Gardens. London. .%*.l. as soon 

I PRESTON AND CHORLEY HOSFTTAL MANAGEMENT 
COMMnTEE BOARD OF GOVERNORS OR KING'S 

COLLEGE HOSPITAL, 
DENMARK HILL, S.E.5 

The wst which i\ o new one, has been created to urhirt 1 

I 

NOlTlhGHAM No. 2 HOSPITAL MANAGFMEYT 
COhlMITITE 

ASSISTANT ENGINEER 
Applications are invlted for the st of Assistant Englneer to the 

Cit and Shemwd H whPPh psi will beeume vacnot im- 
m&ately. The pmt p r a % % c e ~  ntxpmle~~ce for a young endnoer 
wkbin to make advancement and the usual day rellasc fadl lks  are 
piven for further study, The sala scale is 1915 per anuum, Mng 
by increments to a madmum of %570 r annw.  and applicantr 
%hould passes3 an Ordina Natlond Ce&cate in Engineering or an 
equivalent quslifleathm. X bungalow k available in tk hohospbl 
pmunds at a moderate rental. Appllcatlons together with the m e r  
of three refewss should be sent immedlatdy to th Gmup S s r e b r y ,  
Nottingham Nd. 2 Ho tal Management Comminec Sberaood "p: Hospital. Huckoall Road, ottlngham. 

I 
I OXFORD REGIONAL HOSPITAL BOARD I / ASSISTANT REGIONAL ENGINEER 

Marv scale: 12730-£3,255 p.a. 
Applicstlonr are invked for the above $1 to develop 

the engineering mrvlces pkirming poky one of two 
nf lb n-d. W e t  Deslnn Eadneers and direct 

&did& mu* he engineers and Corporate 
Members of the Imtkute of W l ,  or Mechanical, or 
ElceMrPI, or Elerlmnie and Rsdlo E n d n ~ r s .  

Write to tbe Secretary of the bed, Old Road. Head- 
hpton Oxford for further partlculars and a plicatlon 
fom.'Rstum 'Mtw by 30th September, l%!f (Quote 
V57169). 

SHAROE GREEN HOSPITAL 

H W l T A L  ENGINEER requirrd to be m ndbk to the Gmup 
Engineer for tbe maintenance of the mechan& and electrical er. 
vices in this acute general hospital of 500 M s .  The exbtlng mmplex 
includes a new Ward Block four new theatre suUw and a Central 
Stetile Su ply Departmen bharmaey Nurse Tlnininp Sehml. Post 
Graduate 1Rediral Cenh, $-Ray ~e&Itrneot  and residenthl quarters 
A bolicr house r i th  an eventual ratlng of 5O.W Ibslbr. k i n  coune of 

md B. 
Sskiw. at mesent up to '244 mints. ts £1.270 to E 1 . M  pius L75 - .  . 

rcrpndbilily kllawanci. 
Application form are obtainable from the G a u p e S e c v  Royal 

Infirmary, Preston, PRlbPS, Lnncs.. to whom t y shou he re- 
turned by the 30th September. 1%9. 

HOSPITAL ENGINEER 

OXFORD'S NEW TRAINING HOSPITAL 

Horp(td Engineer for Phase I of the Manor Home Hwpltsl. 
Oxford. 

A plkants mvvl have rwnplcled an appedcab ip  in mtebunled 
ur rRtrirai ~gimwimg or k+*c ottwwise rrmuim~ a tlu,mu 
rd engineering training and murf p r \ v s  H.N.C. ur I ~ N K %  
nt*ehsnlcal or electrical mdneerinr a k b  appmprktc c~ulonxmfflb. 
13, Ch, and Gulidr \fcehsnlrel Engineetfog Tcebnh-hm Full TerL 

*en6e. 
Sabw on the scale 11,370 to £1,605 plus S O  per a n n w  s w l a l  

re~~anribility aUarmnee. 
A pliesfions giving full relevant dstsik, indudin the rrlerea, 

to t L  chief Engineer, united oxlord Rsicliet mrmaw. 
Oxford, by 26th September, 1969. 

MISCELLANEOUS 
CIRCl'IAl'ISG PL'MW and Steam Turbines Com Idr u.lrr, 

rkrtric and stem. spsm and &W. TL~RNEY Y U R B P N ~  ~td. .  
b7. Stulion Road, Harrow. Tel: @l-427 1355 nod 01427 3449. 


