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Experience in Running a 
Metrication Course 

A SUCCESSFUL course o n  metrication was recently 
organized hy the Electrical Engincering Depart- 
ment of the Stretford Technical College for the 

Salford Group of the Manchester Regional Hospital 
Board. 

The college was impressed to find the group's approach 
to the problcms of going metric 'healthily invigorating'. 
The group appreciated, for instance, that although 
certain of their own senior engineers could provide other 
members of their staff with instruclion, Inany employees 
would more readily receive instructioli from a profession- 
al lecturer who was a stranger. 

Alier discussion a b o i ~ l  who should attend the course 
it was decided to run an initial course for a very wide 
cross-section of personnel, from group engineer to 
fitter's mate-in fact, all who would in the course of their 
work come into contact with metric units. It was 
realised, of course, that some of the instruction would 
not be necessary for craftsmen but would be very 
necessary for engineers and technicians: for example, 
instruction in S1 units, preferred numbers etc. I t  was 
decided therefore [o split the course, which was to 
occupy one day a week for eight weeks. into two parts: 
the first four weeks for craftsmen and engineers and 
the second four weeks for enginecrs and technicians only. 

For convenience, and to avoid causing any of the 
employees embarrassment over the possibility of thinking 
they were bring returned to school, the course was held in 
a hospital within the group rather than at the college. 

The first part of the course was devoted ~nainly to 
length, area, volume and capacity in metric units, with 
the emphasis on "thinking metric" rather than thinking 
imperial and converting. Having due regard for the 
psychology of teaching, the first lesson had to be an 
absolute winner so that any tendency to apathy or 
antagonism towards either "schooling" or the units 
themselves was overcome by interest and effort. All 
instruction was by hand-outs and enlargement and 
explanation of them. 

Drawings were made of everyday objects marked 
with their dimensions and weights in metric. A discussion 
was also held on some of the anomalies and diff'erences 
that occur in the imperial system. 

The first day ended with a description of various metric 
units, conversions and simple problems and a general 
appreciation of the simplicity of the metric system. The 
two subsequent weeks were spent in getting used to a 
wide usage of metric dimensions, such as fitting metric 
furniture into a metric room, designing a metric garage 
for a metric car (involving a metric pit and ordering 
metric ready-mix concrete), laying metric letigths of cable 
to metric fittings, using metric scale rules and so on. 
During this time the class worked in groups of three or  
four and each produced a group project result. 

Individual projects 
In the rourth week each person was given an individual 

project. 



The carpenters and joiners, electricians and plumbers 
were each given a drawing of part of a building, a folder 
of manufacturers' catalogues (in metric where available), 
and a specific set of instructions t o  produce a complete 
all-metric specification. The titters were given a drawing 
of a model, fully dimensioned in millimetres, fromwhich 
they had to  make the job up  in the workshop. 

This exercise proved much more successful than could 
ever have been envisaged. 

The second part of the course, which was for  engineers 
only, was able to proceed a t  a somewhat faster pace 
mainly because of the more even and more advanced 
attainment level of the participants and because of the 
smaller number in the class. 

The object with this group was to go further with the 
units, e.g. to S1 units, and to  take existing schemes and 

DEVELOPMENT OF THE 
NORTHERN GENERAL HOSPITAL 

THE NORTHERN GENERAL HOSPITAL is to be developed to 
an ultimate complement of approximately 1,880 beds. A 
~ r o ~ o r t i o n  of the beds will be used for teaching medical 
students. 

The hospital will be completely re-built except for the 
departments which have been provided during recent years 
i.e. x-ray, physiotherapy, operating theatres, central sterile 
supply department and boiler house. An extensive site 
survey has been undertaken and the preliminary develop- 
ment plan completed. 

The development will be carried out in a number of 
building phases. Provision has been made in the Board's 
Building Programme and, subject to the availability of 
finance, it is hoped to achieve a start on site within the 
next three years on the first phase which will include a 
major accident centre, including some 105 beds; approxi- 
mately half of the ultimate out-patient department; beds 
for psychiatric and mentally sub~normal patients; training 
facilities for nurses and midwives; a centre for post- 
graduate medical education; a medical records  depart^ 
ment; kitchen and dining facilities and residential accom- 
modation for hospital staff. 

The cost of the first phase is estimated to be just under 
f 5  million and the total cost of the development is likely 
to be in the region of £17 million. 

£15,000 FOOTBRIDGE AT THE 
NINTH-STOREY 

PR~PABRICA'SING a footbridge to take account of varying 
anglcs and levels in connecting the roof of one building with 
thi ninth floor of  the adjoining block was one of the 
problems posed in a recent £15,000 contract awarded by 
Hammersmith Hospital, London. 

problems and metricate them heat losses in a room 
and a complete illumination scheme for a typical ofice. 

The result of this part of the course was not so much 
a trade test but the setting out  of data sheets and depart- 
mental standards to form a complete standards book. 

From a teaching point of view the course was challeng- 
ing and very diff'erent from anything else carried out  
by the college. It owed much of its success t o  the friendly 
rapport that developed between college staff and 
students. Naturally, courses such as this must be custom- 
built but there is no doubt that this kind o r  course 
could be usefully copied within industry by individual ! 

companies and organisations. 

Part of a reatwe which appeared in Eierlrical Rnicw and is 
here published by courtesy or ihc Editor, B S I .  Neai. M r .  
Birkinshaw is lecturer-in-charge, technical courses, Slrcliord 
Technical College. 

The 75ft bridge. rrcctcd as a memorial to surgeon lan 
Aird. famous for his own-heart surgery and kidney t r a m  
plant work, was beingollicially opened on 19th June by 
Sir Hedlev J .  B. Atkins, K.B.E., D.M., M.Ch., P.R.C.S. 
The entirk cost of the work has been met by private 
subscription. 

Object of the bridge is to link the top of the Cyclotron 
Building with the ninth floor of the ten-storey Common- 
wealth Building at  the hospital to provide convenient com- 
munication 'between two drpartmmts working in similar 
fields. In addition to spanning the 70ft. between the 
buildings, South Coast Welders Limited of Lympne, near 
Hythe, Kent, the contractors, had to fabricate the bridge 
to allow for several other factors. There is a 3ft. 4in. 
difference in levels hetween the points connected and a 
divergence to one side of lft. 7;in., further complicated 
by the fact that the walls of the two buildings are 2+ deg. 
out of parallel. 

Fabricated from steel hollow sections, the nine-ton 
bridge is walled with toughened glass sections in 
aluminium channels and floored with steel coated plastic 
foam and flexible vinyl. The felted roof includes insulated 
asbestos board. At the point of entry to the Common- 
wealth Building, the bridge is anchored by a combination 
of studding and welding, while on the roof of the Cyclo- I 

tron Building it is connected to a similarly-constructed 
30ft. passageway giving access to the floor below. The 
contract included the provision of a spiral staircase and 
lift. 

Two cranes were necessary for the subsequent erection 
of the bridge. One, with a 18Oft. jib was used to hoist the I 

bridge into position 135ft. above ground, while a second 
was required to lift one end of the bridge during t r ans~  
portation in order to gain entry into the hospital grounds. 1 

Erection was carried out in one day in spite of high 
winds prevailing at the time. Architects were Lyons Israel 
& Partners, and the consulting engineers were Samuely & 
Partners. /I 
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The Diagnostic X-Ray Tube 
Part 4 

The Sature of the Useful Beam 
The X-radiation generated a t  the rocus consists of a 

mixture of wavelengths and is propagated in all directions 
round the group of tungsten atoms comprising the focus. 
The rays directed into the body of the  target are, of course, 
quickly re-absorbed by the tungsten, leaving a solid 
hemisphere of rndiation emerging into the vacuum of the 
tube. Of this hemisphere of radiation, only a narrow cone 
or  pyramid is allowed to escape from the shield, the re- 
mainder being absorbed in the tube cathode structure, 
the bulb, the oil, and the protective lead o r  the shield. 
This narrow cone of radiation is the main or  useful beam 
of the tube. 

X-ra), infrnsity disfrihufion 

Due to the anode heel effect the intensity distribution 
falling on a plane a t  right angles to the axis of the window 
(e.g. a film or  a screen) is not uniform. Fig. 22 shows, for 
example, the intensity distribution which might be ex- 
pected from a tube having a target angle of 16". In 
practice this is not too serious, since the size of beam 
used corresponds to the flatter portion of the curve. 
Clearly, the smaller the target angle the more non-uniform 
the radiation intensity across the field. 

Inherent /iltrarion and half--value-laj.er 

In order to escape from the shield the beam has to pass 
through the thickness of the glass bulb, the thickness of 
the shield window cup, and the oil in between. These, in 
common with every other substance traversed by the 
beam, attenuate the radiation differentially, in other 
words, 'filter' the beam. Since the long wavelengths are 
attenuated more severely thiw the short ones, the compo- 

By W. TENNET, C.Eng., M.1.E 
X-Ray Division. Mullard Ltd. 

sition of the beam is modified. The beam, therefi 
becomes more penetrating, or  'harder'. The glass a 
oil layer, and shield window then constitute the inhe1 
filtration of the shield. This is expressed as the alumini 
equivalent of the X-rayport,i.e. the number ofmillime 
of aluminium which produce thesame hardness or  qual 
more specifically, the same half-value-layer of beam. 

The value of the inherent filtration should a l a  
appear on the shield so that the user can decide whet 
or  not additional filtration is desirable, and if so, I 
much. 

Extra:fncul radiation 

We have assumed hitherto that all of the radiat 
emerging from the shield comes directly from the f o ~  
Indeed, we want this to be so, because only focal radial 
carries information to the film or  screen. Unfortunat 
the media traversed by the primary beam on its way to 
film, e.g. glass, oil, plastic, air, human tissue, etc. all 
duce scatter, i.e. give rise to unwanted radiation. 

A further source of radiation which, because it is genl 
ted outside the focus, can only degrade the diagno 
image, is the extra-focal radiation arising from the tal 
of the tube. This is due to electrons 'rebounding' from 
focus and falling back on to the target outside the f( 
area (see Fig. 23). Wherever they land they produce 
rays, and since these rays are almost as penetrating 
those from the focus, the deliberate addition of filtral 
will not significantly improve matters. The presence 
target extra-focal radiation can easily be demonstratec 
using the same arrangement as for the taking of fc 
pictures, namely, a pinhole camera and dental film. 
light exposure is used, only the image of the focus appf 
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Fig. 22. Radiation intensity distribution for a 16' 
target angle. 
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on the film, whereas, if a very much heavier exposure is 
given, the focus image is grossly over exposed and an  
image of the entire lateral aspect of the target is seen (see 
Fig. 24). 

This effect is much more pronounced in rotating anode 
tubes than stationary anode tubes because of  the greater 
area of tungsten involved. In  the stationary anode tube, 
much of the rebounding electron shower falls on copper 
and, therefore, due to the lower atomic number of this 
metal (Cu 29, W 74). a lower level of extra focal radiation 
is produced. 

The effects of target extra-focal radiation are as follows: 

(a) T o  render the beam composite, one component (focal) 
being image forming, the other (extra-focal) image 
degrading. 

(h)  T o  make it impossible to achieve a sharp field cut-off 
a t  the film or  screen, particularly in the direction a t  
right angles to the tube axis. 

(c) T o  increase the patient dose. 

Fig. 25 serves to explain the effect. In this diagram W 1 
and W 2 are meant to represent various possibl~positions 
of the exit aperture of the beam control device (applicator 
or  leaf diaphragm). It can readily be seen that the spread 
of extra-focal 'wings' of the image outside the desired 

Fig. 23. The cause of extra-focal radiation. 

Fig. 24. Extra-focal radiation (as "seen" by a 
pinhole camera). 

Fig. 25. The effect of distal beam control. 1 



Fig. 26. The effect of proximal heam control. 

field is dependent upon the position of this final aperture. 
If the beam control system could extend right to the film 
or  screen, no extra-focal 'wings' would occur. However, 
this, whilst in many ways desirable, would not reduce the 
area of the target 'seen' by any point on the image field 
and, therefore, would not  reduce the amount of extra- 
focal radiation received a t  that point. I t  is the first 
aperture of the beam control system, i.e. the shield 
window, that governs this. 

The only way of screening the whole of the target. 
except the focus, from the film would be to place the first 
aperture at the focus itself, and this is quite impossible. 
Extra-focal radiation from a rotating anode tube cannot, 
therefore, be eliminated. It can, however, be reduced to a 
minimum by fitting a tirst aperture (port diaphragm), as  
small as the maximum field-coverage required will allow, 
as close to the focus as possible, i.e. in the bottom of the 
window cavity of the shield (see Fig. 26). 

In  stationary anode tubes it is possible to place a hood 
round the target face, thus minimizing the spread oC rc- 
bounding electrons and a t  the same time building thc first' . aperture inside the tube itself. This is the one advantage 
of the stationary anode tube over the rotating anode tube 
for medical diagnostic work. I t  is, of course, more than . offset by the gross disparity in short-time power rating. 

Care of the X-ray Tube 
The fuhe as a 'wearing' object 

In  the following it is assumed that: 
(a) The tube is powerful enough for the type of work 

involved. 

(h) I t  has been installed and adjusted correctly. 
I t  is important to remember that, in the X-ray tube, as 

in some other forms of energy convertor (e.g. a motor car 
engine), rate of 'wear' depends upon the driving pattern. 
No  matter how powerful the engine. sustained high 
speeds and frequent demands for peak performance will 
shorten its life. For this reason no prudent motorist would 
consistently drive his car at maximum engine power. 

Bearing wear 
'Wear' in the case of the X-ray tube takes several forms. 

The most obvious form is mechanical wear in the bearings 
o i  the rotating anode. These bearings can only be lubrica- 
ted once, i.e. during manufacture; every care should, 
therefore, be taken to conserve their life. This can be 
done by keeping their running time a t  top speed to a 
minimum, i.e. by keeping preparation time per exposure 
short. If the apparatus should be of the type in which the 
anode rotates as soon as the mains supply is switched on, 
this supply should be switched off whenever the set is not 
required for immediate use. 

Glass wall bornhardnient 
There is, however, another form of tube 'wear' which 

is much less obvious and yet accounts for many tube 
failures. This is tungsten deposition on the internal surface 
of the glass envelope of the tube. 

As we saw when studying extra-focal radiation, 
electrons arriving at high velocity from the cathode d o  
not all enter the focus and continue round the circuit. 
Some of them rebound, or  more accurately, re-emerge 
from the focal spot, and fall in a fountain-like shower on 
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Fig. 27. Discharge marks on shoulder of rotor. 

other parts of the target. They still have considerable 
energy as is seen rrom the fact that they generate X-rays 
on their return to the target. The glass wall, being at its 
nearest point only a few millimetres away from the focus, 
is well within range of these rebounding electrons. If they 
are allowed to land in any great number, very serious 
damage to the glass is caused. This is accompanied by 
evolution of  gas from the glass and the vacuum of the 
tube rapidly deteriorates. The task of life conservancy is 

that of delaying, Tor as long as possible, the onset of 
heavy electronic attack on the glass. 

The secret of preventing electronic attack on the glass 
is to maintain a high negative charge on the surface 
(the so-called 'wall charge'). 

Whenever high voltage is applied to a tube rebounding 
electrons from the focus initially land on the glass wall 
and build up a negative charge. The charge rapidly in- 
creases and is very soon strong enough to prevent, by 
mutual repulsion, any further landings. Because ihe 
charging current is of short duration no damage to the 
glass takes place. The charge can only build up sufficiently 
rapidly t o  prevent glass damage if the glass is very highly 
insulating, i.e. in the absence of any significant surfacc 
film of conducting material. 

Tut~gsfen deposition 

A film of tungsten on the surhce of the glass has two 
adverse effects, namely to incrcase the electrical capaci- 
tance of the glass wall and to reduce its insulating pro- 
perties. Both of these serve to increase the charging 
current required to establish and maintain the essential 
negative wall charge. As more and more tungsten is 
deposited the situation deterioratcs until finally the point 
is reached where the glass is under constant heavy elcctro- 
nic bombardment throughout every exposure. When the - . . 
rate of gas evolution thus produced exceeds a certain 
level, gas in the narrow space between the shoulder of the 
rotor and the bulb becomes ionized and the tungsten film 
becomes. in effect. an extension of the anode (see Fig. 27). 

. .. . . 

Fig. 28. Glass wall bombardment (early ataxe). 

I 
Fir. 29. Class wall bombardment (terminal phase). 

L ,  

This, o f  course, leads to a huge increase in electronic 
bombardment of the glass (sec Fig. 28), copious evolution 
of gas, and the tube breaks down. 

All of the signs of this, a frequent type of failure, are to 
be seen when the tube is subsequently examined. A very 
accurate report on the cause of failul-e (see Fig. 29) can in 
this case be given. This is the most common type of failure 
simply because every tube which escapes destruction by 
mechanical shock, electrical overload (see Fig. 30), ex- 
posure on a stationary target (see Fig. 31), etc., nlust fail 
in this manner. Tungsten evaporation from the target 
(Fig. 32) and filaments (Fig. 33) and, therefore, tungsten 
condensation on the bulb, is inevitable. Our purpose here 
is to sec how the rate of build u p  of this lethal metal film 
can be minimized. 

Taking the target first, we cannot avoid the very high 
temperature reached in a single exposure. We can, how- 
ever, rrequently avoid the very dangerous escalation of 
target temperature due to ihe too rapid application of 
successive exposures. The aim should, therefore, be to 
have the tube as cool as possible a t  the commencement of 
any exposure, which is just another way of saying that 
intervals between exposures or between serial groups 
should be as long as possible, particularly when the ex- 
posures are known to be heavy, e.g. angiography, lateral 
pelvis and sacrum, etc. 

(Coriri~zzr~d on p o p  176) 
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Fig. 30. Focal-tmck oberload. 

Fig, 31. Exposure on a stationary target. 

Fig. 32. Tungsten from target deposited on bulb. 

. 4 U t i U S T .  1 9 6 9  

Fig. 33. Tungsten from filament deposited on bulb. 
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The other source of tungsten vapour is, of course, the 
filament of the tube. In order to achieve the high 
electronic emission required and a t  the same time to 
produce a small concentrated electron beam, the filament 
of a rotating anode tube is operated a t  extremely high 
temperatures (up t o  about 2,50OoC). The rate of evapora- 
tion of tungsten is proportional to temperature to the 
power 34 and, therefore, a t  such high temperatures, it is 
very high indeed. For  this reason the filament 'stands by' 

Reflections on the 1st 

at  a very low temperature and is boosted to radiographic 
temperature only immediately prior to the exposure 
taking place, i.e. when the set is switched to the 'prepara- 
tion' condition. 

Significant improvement in tube life can, therefore, be 
achieved by switching to 'prep' as late as possible and 
1,eleasing the set from 'prep' as soon as the exposure is 
finished. 

(Co,rclr,d<~/) 

One-Year Inter-Regional Training Scheme 
for Potential Group Engineers 

By M. S. THOMPSON, C.Eng., A.M.I.Mar.E., 
Group Engineer, Bedford Group H.M.C. 

Introduction 

N OW that this first one-year course has terminated, 
an opportunity is taken here to reflect upon its 
successes, highlights and failings. Undoubtedly the 

course has been a success, if only by virtue of the im- 
mediate promotion which some of the twelve course- 
members have achieved. The short term viewpoint is, 
however, overshadowed by the overriding sense of 
achieving a far greater awareness of the complete 
problems facing Hospital Management rather than view- 
ing these strictly from an engineering context. The end- 
product of the course is a more complete make-up to an 
individual's character, thereby more readily equipping 
him to accept membership of a senior officer's team 
pertaining to a hospital group. By removing the routine. 
repetitive and time-consuming tasks encountered by an 
engineer in post and in their place, both the time and 
opportunity being given to developing correct techniques 
and confidence, both in a management and technical 
sense, all trainees have been able to acquire a thorough 
knowledge of many subjects. 

Secondments 
One of the highlights of the scheme was the opportunity 

afforded to study in detail the relative techniques and 
methods employed by different Group Engineers in 
achieving the same objective, namely the efficient 
operation of the Engineering Department. This unique 

opportunity enabled trainees both to learn by direct 
imitation and also to develop ideas of their own from 
experiences gained a t  several hospitals. 

Personal Appraisals 
Another worthwhile aspect of the scheme was the 

regular appraisal meetings held with trainers a t  weekly 
intervals; these being further strengthened by frequent 
review courses held with the course organisers. Both 
these types of meeting enabled trainees to evaluate their 
progress, attitudes and weaknesses in the light of past 
events and enabled new courses of action to be drawn up, 
wherever the need was found. 

Technical Training 
Without doubt, the level of technical training was high 

and was adequately designed to cover the extremely wide 
spectrum of engineering activities met in the Department. . 
The time and effort which technical experts from various 
Regional Hospital Boards, Hospital Management Com- 
mittees and other external sources put into the research 
and presentation of technical lectures was truly apprecia- W 

ted by all trainees. Not only were the lectures of value 
but, also, the vast amount of technical literature received 
will be of long-standing benefit for future reference. 

"Cardington" Courses 
As well 3s the internally organised courses, all trainees 

attended four technical courses organised by the Ministry 
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of Public Building and Works a t  their Cardington 
Training School. The eight weeks so spent were unani- 
mously acclaimed as  being well worthwhile and were 
strongly commended for their comprehensive syllabus 
and method of presentation. 

Practical Attachment 
The first practical attachment to a particular Hospital 

Management Committee enabled trainees either to 
practically participate in technical aspects of work, or 
to continue further studies mutually agreed with the 
trainer as being beneficial. 

. Management 
Throughout the course, emphasis was placed, and 

quite rightly so, on the important implications of efficient . management of the Engineering Department. Manuge- 
ment training took two forms and consisted of, firstly, 
theoretical study of various techniques and skills, to- 
gether with the opportunity to consolidate and articulate 
individual practical experiences of management. Lectures 
and discussions were also given by successfully practising 
hospital managers, ranging through the senior engineering 
and administrative fields. The second aspect of manage- 
ment training was more practically organised and was 
designed t o  cover several months during the second 
attachment at a Hospital Management Committee. 
Increased scope was given to take the direct management 
responsibility of the Group Engineer. The end product 
was that, not only could the trainee in fact d o  such work, 
but that he acquired both the desire and the confidence 
to d o  so. The opportunity was also given to study other 
important management functions whilst on this attach- 
ment. Communications and relationships were studied 
with Regional Board staff. Hospital Committees and 
with other senior hospital officers. Other important 
aspects such as  personnel management, office manage- 

ment techniques, engineering costing, purchasing and 
planning were studied within the practical confines of a 
particular hospital group. 

Timetables 
The only real weakness of the course was the timetable 

of events, which in some cases did not follow a smooth 
natural progression. At times, it also meant very short 
attachments a t  various areas with the result that some 
worthwhile subjects could not be adequately studied, due 
mainly to time restrictions. The explanation lay in the 
unavoidable fixed timings of  the "Cardington" technical 
courses with the result that other activities had to be 
geared to these. However, I understand that such 
"teething" troubles, which one can expect from a new 
course, have been noted and action taken so  that future 
courses will have a more balanced arrangement and 
training will follow a more realistic sequence. 

Conclusion 
I am sure that the true value of this intensive training 

scheme will show itself more in the long term viewpoint 
than that in its immediate impact. I believe that all 
trainees will now lay more emphasis on the necessary and 
urgent needs of correct training of staff. In addition to 
having a sound engineering knowledge, I am convinced 
that, by having an  appreciation of the need for developing 
correct relationships and attitudes to one's colleagues 
and subordinates, and exercising to the best of one's 
ability the requisites of good management, such trainees 
will be better equipped to meet the increasing and rapidly 
changing problems facing the hospital engineering 
department. 

In conclusion, and speaking on behalf of all trainees, 
I wish to express the trainees' sincere appreciation to all 
concerned with the organisation and operation of this 
progressive course. 

LEEDS, BIRMINGHAM AND SHEFFIELD REGIONAL HOSPITAL BOARDS 
INTER-REGIONAL TRAINING SCHEMES FOR ENGINEERS 

The main purpose of the scheme was to attract suitable Introduction candidates from inside and outside the hospital service who . IN AUGUST. 1967. the Leeds, Birmingham and Sheffield were appropriately qualified and who, though basically ex- 
Regional Hospital Boards agreed to co-operate on an inter- perienced, required additional technical and management 
regional basis to implement an experimental one-year scheme training in the hospital field. It was anticipated that any 
of training for suitably qualified and experienced Engineers, external candidates recruited would be offered suoernumerv 

the scheme would be an interim measure designed to produce 
results quickly and would not, therefore, interfere with the 
normal career structure for existing Hospital Engineers. Nor 
would it prejudice any future proposals for the long-term 
training of Hospital Engineers being considered by the 
Advisory Committee set up by the Minister of Health and the 
Scottish Home and Health Department. 

on the staff of their iwn employing authorities and would be 
seconded for the one-year training period. It was agreed that 
the actual training should take the form of a sandwich course, 
consisting of intensive theoretical and management training, 
supplemented by periods of practical training at selected 
hospitals within the three Regions, under the supervision of 
experienced Group Engineers who would act as Trainers. 
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Steering Committee 
I n  September, 1967, a Steering Committee was set up under 

the chairmanship of Mr. W. Bowring, Secretary of the Leeds 
Regional Hospital Board, the membership consisting of 
representatives of the three Boards concerned. In the first 
instance, it was hoped to attract about four candidates from 
within the areas of each of the three Regional Boards, each 
Board to  meet the costs of its own candidates. 

Executive Committee 
Responsibility for preparing a suitable training scheme was 

delegated to a small Executive Committee consisting of the 
Deputy Regional Engineer to the Birmingham Regional 
Hospital Board, the Regional Training Officer of the Sheffield 
Regional Hospital Board and the Principal Assistant Secretary 
in charge of Establishment1Training at the Leeds Regional 
Hospital Board, who were also authorised to publicise lhe 
scheme, to  prepare a brochure and to set up a Joint Selection 
Panel to  interview and select suitable candidates. 

Candidates 
Although, at the outset, it was intended to confinc the 

scheme only to candidates recruited and sponsored by the 
Leeds, Birmingham and Sheffield Regional Boards, it was 
subsequently decided to  extend recruitment to include 
candidates sponsored by other Regional Hospital Boards. 

Out of a total of 77 applications received, 50 were from 
internal candidates and 27 from external candidates. 21 
candidates were interviewed by the Joint Selection Panel and 
12 candidates were finally selected for the training scheme, 
as follows:- 

Leeds Region ... ... 4 candidates 
Sheffield Region ... 2 candidates 
Birmingham Region ... 4 candidates 
Manchester Rcgion ... I candidate 
Liverpool Region ... I candidate 

- 
12 

Training 
In preparing the scheme, the Executive Commitlee defined 

its main objective as providing the optimum conditions in 
which the trainees could carry out active studies of all the 
constituents of hospital engineering management. The method 
ofachieving this objective was considered to be a programme 
whichwould includeplanned experience, with opportunities for 
direct study of appropriate technical engineering and 
management work, for understudy of exemplary practitioners 
and for periodical review of personal knowledge, skills, 
attitudes and overall development. 

Training commenced on 10th June, 1968, on the basis of the 
followingprogramme prepared by the Executive Committee:+ 

1 Week Introductory Course 
7 Weeks Technical Training at Sheffield 
3 Weeks Management Training at Sheffield 

29 Weeks Practical Training at selected Training Hospitals 
8 Weeks Specialised Technical Training at Cardington 
1 Week Short Review Course 
3 Weeks Annual Leave 

The experimental one-year training scheme ended on 
30th May, 1969, with the presentation of Certificates by the 
Chief Engineer to the Deoartment of Health to the 12 candi- 

Council and the Secretary o f  State fo; Health and social 
Security as an "equivalent qualification" for the purpose of 
the Whitley Council Regulations, as an alternative to  the 
qualifications laid down in P.T.B. Circular No. 179 for lhe 
grades o f  Group Engineer, Deputy Group Engineer and 
Hospital Engineer. 

The following table indicates the original posts occupied by 
some of the trainees, their sponsoring Regional Hospital 
Boards and the posts taken up since the training scheme ended. 

Previous Port Sporziorbrf N<,w Posi 
Rqion 

1. Hospital Engincer Leeds Deputy Group Engineer, 
Leeds Region 

2. Hospital Engineer Leeds Group Engineer, 
N.W. Metropolitan 
Region 

3. Hospital Engincer Leeds Deputy Group Engineer, 
Leeds Region 

4. Hospital Engineer Leeds Group Engineer, 
N.W. Metropolitan 
Region 

5. Assistant Engineer Birmingham Deputy Group Engincer, 
N.W. Metropolitan 
Rcgion 

6 .  Coal Board Enginccr Sheffield Deputy Group Engincer, 
Sheffield Rcgion 

7. Hospital Engineer Manchcstcr Group Enginecr, 
East Anglia" Rcgian 

The Future 
At a meeting of thc Stccring Committee held on 5th 

Septemher, 1968, discussion took place on whether or not a 
similar scheme should he organised to commence in 1969, on 
completion of the pilot experimental scheme. An approach 
was made to lhe Department of Health asking if they would 
take the lead in sponsoring the similar schenic on a national 
basis. The Department replied that, although they did not 
propose to organise a national scheme themselves, they would 
be grateful if the Leeds, Birmingham and Sheffield Boards 
would continue their schcme for a further year, in conjunction 
with the Advisory Committee on Hospital Engineering 
Training, on the same lines as the first experimental course. 
the scheme to be open to candidates sponsored by all Regional 
Hospital Boards and the Scottish Home and Health Depart- 
ment. Details of the second course were subsequently publi- 
cised by the Department in a staff Training Memorandum 
and it was agreed that the arrangements for the recruitment 
and selection of candidates for training on the 1969 course 
would be exactly the same as for the 1968 course. 

Candidates for the 196911970 Course 
In response to  the publicity for the 1969170 coursc, 100 

applications were received, of whom 40 were interviewed by 
the Joint Selection Panel. Seventeen candidates were con- 
sidered suitable for training, all being internal candidates, 
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from the following Regions: 
Leeds Region . . . . . . . . . . . .  3 candidates 
Shefield Region . . . . . . . . .  7candidales 
Birmingham Region . . . . . . . . .  l candidate 
South West Metropolitan Region ... l candidate 
SouthEast Metropolitan Region ... l candidate 
Manchester Region . . . . . . . . .  l candidate 
Scotland . . . . . . . . . . . .  3 candidates 

In addition, the Ministry of Overseas Development had 
submitted a candidate from Barbados and this was agreed, 
making a total of 18 candidates available. 

Sponsors 
Certain difficulties have, however, arisen with regard to the 

costs of the 1969170 scheme in that, so  far, the Steering 
Committee has found great difficulty in obtaining sponsors 
for some of  the candidates and only four Regional Hospital 
Boards, the Scottish Home and Health Department and the 
Department of Overseas Development, have accepted financial 
responsibility for candidates, as  follows: 

Leeds . . . . . .  . . . . . . . . .  4candldates 
Sheffield . . . . . . . . . . . .  3 candidates 
Bmmingham . . . . . . . . . . . .  l candidate 
Manchester . . . . . . . . . . . .  l candidate 
Scottish Home and Health Department 2 candidates 
Department of Overseas Development l cand~date 

This means that, out of the total of 18 suitable candidates 
available, only 12 can be accepted, although approaches havc 
been and are still being made t o  other Boards and the Dcpart- 
ment, so far without success, to sponsor the other candidates. 

The Birmingham Board have reluctantly had to reduce their 
sponsorship this year because the mergers, which took place 
in April 1969, have solved the short-term shortage of Group 
Engineers in that Region. The Board have, however, embarked 
upon a long-term training programme for school leavers. 
Nevertheless, arrangements are being made to commence the 
1969170 Course on 6th October, 1969. 

1969170 Course 
Arising out of the experience gained on the first Course, i t  

is considered that several important inlprovements in the 
1969170 scheme will be possible. These include the undertaking 
of all technical training during the early stages of the Course, 
thereby permitting the application of the knowledge gained 
during the practical attachments later on. It has also been 
possible, by agreement wilh the Ministry of Public Building 
and Works, to arrange all the specialised technical courses at 
Cardington simultaneously, instead of in a piece-meal manner, 
as vacancies permitted, during the first Course. 

As a result, the programme for the 1969170 Course will be 
amended to provide for the incorporation of the following 
improvenlents: 

(a) The lntroductory Course and the Technical Courses to be 
combined in a seven-week course at the beginning of the 
programme. 

(b) The first practical attachments for the trainees, following 
the lntroductory Course and the Technical Course, to be 
arranged and supervised by the Regional Engineer (or his 
representative) of each sponsoring Board, who would be 

responsible for assessing the practical training needs of 
each individual trainee under his control and for selecting 
training hospitals for this purposc, so that the practical 
attachments could be tailor-made for each individual 
trainee and would include the appropriate practical 
experience rrquired. 

(c) A briefing course to be held for the R.H.B. Scheme 
Representatives during the lntroductory Course so as  to 
enable the Scheme Representatives to hold assessment 
interviews with the trainees and define their technical and 
practical training needs at the outset. 

(d) Since the first Course, there have been changes made in 
thc method of admitting Health Service staff t o  the 
Cardington Courses and agrcement has been reached t o  
admit future trainees from this scheme in blocks covering 
two periods of four weeks. 

( 6 , )  The Management Courses to be combined into one 
comprehensive course or three weeks duration. 

(1') The second part practical altachmcnts at selected hospitals 
will conrinue to be regarded as  managerial attachments 
during which the trainees will undertake projects and the 
full range of duties of a Group Engineer, under the 
supervision of the Group Engineer Trainer. 

In  view of these proposed changes, the broad outline of the 
1969-70 programme will, therefore, be as follows: 

6th October-2lsl November 1969 lnlroductory and 
Technical Coussc 

24th November-19th Dcccmber l969 Cudington Courses 

22nd Decembcr 1969-2nd January 1970 First part pracrical 
allachments at 
selected hosoitals 
arranged by the 
R.H.B. 
Contrullers 

5th-  30111 January 1970 Cxrdington Courses 

2nd February-3rd April 1970 Continuation of 
lirst part practical 
attachments and 
including 
inlcrmediate 
Kcricw Course 

6th-24th April 1970 Management Coursc 
at Slietlield 
Regional 
Training Ccntre 

27th April- 28th September 1970 Managerial 
alla~hlnents at 
sciec~ed lhospitals 

28th Septcrnher-2nd October 1970 Final Rebiew Coursc 

Conclusions 
It will be somc time before benefits of the training scheme 

can be totally assessed. The immediate advanrages, however, 
have been that most of the trainees have oblained morc senior 
posts. Certainly, all of them are now capable of accepting 
more responsibility for technical and managerial tasks. The 
trainers, all experienced Group Engineers, have affirmed that 
they, too, havc gained from the rcfrcsher aspects of training 
others. Furthermore, Junior Engineers promoted temporarily 
during the absence of the trainees havc also benefiled from 
their greater responsibility. 
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Duchess of Kent opens 
new Maternity Unit at Rush Green 
H ER ROYAL HIGHNESS The Duchess of Kent 

opened the new Maternity Unit at Rush Green 
Hospital, Romford, on Thursday, 29th May. The 

Unit, built for the North East Metropolitan Regional 
Hospital Board by Wates Construction Ltd., replaces 
an older, but out-dated, maternity unit at Oldchurch 
Hospital which the Board decided to replace in 1963. 

The Ministry of Health informed the Board early in 
1964 that they were proposing to undertake and ex- 
periment in system building applied to the Hospital 
Building Programme, and they proposed that the 
Board co-operate in this experiment by building the 
new unit based on a design by the Birmingham Re- 
gional Hospital Board. 

Wates were assigned to undertake the system build- 
ing of the Rush Green Unit. The purpose of the experi- 
ment was to evaluate the speed of construction, 
economy in materials and manpower and the extent to 
which the planning period could be shortened by using 
modern methods of system building. It was also to 
evaluate the advantages of involving the contractor 
with the project team at an early stage of planning. 

Work started at Rush Green on 4th July, 1966, with 
a construction period of 21 months. 

The result of the use of the system method of build- 
ing the Unit has been that expectant mothers served by 
the Romford Group have the advantage of the new 
Maternity Unit some two or three years earlier than 
would have been possible if conventional methods of 
planning. etc. had been adopted. 

It became obviously apparent in the early stages that 
there would be a substantial diminution in the pre- 
contract work required up to the receipt of tenders. 

When the building was finally completed in March. 
1968, the old unit at Oldchurch Hospital was trans- 
ferred to the new building at Rush Green. 

Siting 
The Maternity Unit is sited on open ground in the 

south-west part of the hospital, occupying an area of 
approximately l +  acres. Its entrance forecourt is 
directly linked by the widened east-west road to the 
new hospital entrance in Dagenham Road. 

Accommodation-General Layont 
The sinple storey podium block houses the receplion 

area, central milk kitchen, ante-natal clinic, admission 

and labour suite. and a special care unit for premature 
babies. 

The ground floor of the high rise block accommo- 
dates ofices and a teaching department for midwives. 
The upper floors contain the four ward units. 

The front entrance (facing Dagenham Road) is used 
by staff, visitors and patients arriving by car or on 
foot. Ambulances, however, are directed to the south 
entrance opposite Ward 14. The latter entrance is also 
used for supplies. 
Reception and Entrance Area 

Ante-natal patients enter directly off the open 
entrance hall leading to the large waiting hall adjacent 
to the west reception counter while visitors, ambulant 
patients and staff use the approach through the en- 
trance and reception halls. The reception counters are 
so positioned as to serve both sections. 

The reception area includes the main lift hall where 
refreshments and small gifts arc available at a tea bar, 
the central milk kitchen divided into "clean" and 
"dirty" rooms which serve the whole of the Maternity 
Unit, a sterile supply store and staff changing and rest 
room facilities. 
Ante-Natal Clinic 

This is based on two consulting rooms and a suite 
of eight examination rooms each served by the chang- 
ing cubicles. The clinic includes a treatment suite, 
accommodation for the sister-in-charge. health visitor 
and medical social worker, dictating and interview 
room. medical typist's ofice and rooms for special 
investigation. 

A large "relaxation and instruction" room has been 
set aside where patients receive guidance in mother- 
craft and take part in relaxation exercises. 

Admission and Labour Suite 
This is a compact unit to take patients from admis- 

sion through all stages of labour. The facilities include 
six progress rooms, each having a private toilet suite, 
six delivery rooms and an operating theatre suite 
equipped to the most up-to-date standards. 

Doctors' and midwives' changing rooms, including 
toilets and showers, are planned as "barriers" between 
sterile and non-sterile areas. 

Ancillary accommodation includes utility and duic- 
ing rooms, doctors' and midwives' dirty rooms, and a 
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patients' sitting room for use during the early progress 
phase. 

Special Care Baby Unit 
This unit is arranged adjacent to the replacement 

and auxiliary operating theatre and consists of three 
4-cot and six single cot nurseries in which premature 
babies receive special care in incubators before being 
allowed home with their mothers. 

Four "mother and child" rooms are provided to 
enable ambulant mothers to tend their babies under 
special supervision while staying at the hospital. As in 
the labour suite, male and female changing rooms with 
shower facilitizs are planned as "barriers" between the 
sterile and non-sterile sections. The accommodation 
includes a midwives' slation, sister's office. kitchen and 
dayroom for mothers. 

Administration and Teaching Department 
This is on the north side of the large entrance hall 

and consists of offices for the midwifery superintendent 
and the deputy. and the medical record oflicer. The 
teaching section includes a lecture room. a library and 
study room, and olfice accommodation for tutors. 

Wards 
The three ward units on the 1st. 2nd and 3rd floors 

are identical, each with 27 beds, arranged in 5 four-bed 
wards and 7 single wards for patients requiring isola- 
tion and segregation on medical grounds. Four of the 
single rooms have private bathroom and toilet facilities 
and form a separate compound with its own secondary 
midwives' station. There is also an up-to-date treat- 
ment suite. 

The top lloor has only 21 beds, arranged again in 5 
four-bed wards, but only 3 single rooms. A separate 
labour suite is incorporated at the northern end, con- 
sisting of two delivery rooms and two progress rooms 
supported by ancillary rooms. This suite initially aug- 
ments the central labour suite facilities on the ground 
floor, but it is expected that the top floor ward will 
eventually function as a General Practitioners' Unit in 
which patients remain under the care of their own 
G.P.s. 

Apart from the normal patients' toilet and bath- 
room/shower accommodation and usual ancillary 
rooms, all four wards have a ward kitchen the function 
of which is the distribution of meals and the prepara- 
tion of beverages. a conlfortable dayroom for up- 
patients and a visitors' room with en suite toilet facili- 
ties where relatives can, in emergencies, stay overnight. 

Each of the four-bed wards has, for privacy, a cur- 
tained-off recess containing patients' lavatory basin and 
a fitted unit of four personal lockable wardrobes. 

Construction and Finishes 
The Maternity Unit has been constructed in rein- 

forced concrete on a largely industrialised-prefabri- 

cated-basis with exposed aggregate external cladding. 
Internally. partitions are in 4" blockwork. plastered 
and finished in eggshell or emulsion paint. Floor 
finishes are in vinyl sheet or tile throughout. 

In the ward areas a felt-backed vinyl sheet finish has 
been laid to reduce impact sound transmission between 
floors and afford greater comfort to patients and staff. 

Suspendcd ceilings are either in Frenger heated 
panels or pre-finished plastic-faced panels set in plastic 
sheathed aluminium tees. The void above houses the 
extensive engineering services. A large number of 
sapele-mahogany and plastic Faced storage fitments have 
been incorporated. These were designed by the Minis- 
try of Health in conjunction with the Inter-Board 
Study Groups as standard components for new 
hospitals. 

Internal doors are also mahogany faced and gener- 
ally conform to standard Ministry of Health sizes. All 
doors are 6' 10" high. Steel windows in standard 
"module 4" sizes have been used. 

Associated Works 
Various services in the existing hospital had to be 

strengthened to support the new Maternity Unit. These 
include a new Pathology Department. extensive up- 
grading and improvements to the main kitchen, includ- 
ing new central wash-up facilities and central stores. 
additional residential accommodation for doctors and 
nurses, and, close to the new entrance in Dagenham 
Road, a new enquiry and porter's lodge with telephone 
switchboard. 

A number of new roads were constructed, and some 
existing roads widened and upgraded to take into 
account the increased and changed flow of traffic. 

New car parks have been provided in several areas, 
the largest being sited to the north of the Maternity 
Unit, having a capacity of X5 car spaces. 

ENGINEERING SERVICES 

Boiler House 
The existing boiler house accommodated three coal- 

fired steam boilers each rated at 5.000 lbs. per hour 
with mechanical stokers which served the existing hos- 
pital. An additional coal-fired boiler, with automatic 
stoker, rated at 6,500 lbs. per hour, was installed in the 
existing boiler house to meet the demands of the new 
Maternity IJnit and to give adequate standby capacity. 
This work, together with the steam distribution mains. 
was carried out as a separate contract to the Maternity 
Block contract. Steam distribution to a central base- 
ment calorifier room in the Maternity Unit provides 
heating and hot water services. 

Heating 
Space heahng is generally by hot water heated ceil- 

ings and, in certain circumstances, combined with hot 
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water radiators. Room temperatures are automatically 
controlled by thermostats situated in various positions 
to proved beparate control in rooms having differing 
orientations. Time switches are installed in areas used 
only during the day to reduce the room temperatures 
a t  night and so save on fuel consumption. Standby 
calorifiers and pumps are provided in the plant room. 

H o t  Water Supply 
Hot water is distributed throughout the building 

from caloriliers in the plant room in the basement. 
Standby calorifiers and pumps are provided in the plant 
room. 

Cold Water Supply 
Softened water is supplied from a central softening 

plant which serves the wholc of the hospital. This sup- 
ply is pumped to two main htorage tanks in the tank 
room on the roof of the new Maternity Block. pro- 
viding 9.000 gallons storage. A separate 3,000 gallon 
storage tank provides for a service to sluice sinks and 
bed-pan disposal units etc. An  autopneumatic booster 
set is used to serve drinking water and hosereel points 
in the various parts of the building. Water supply to 
the hot water service system is fed from the softened 
water storage tanks. 

Ventilation 
Mechanical ventilation installations supply filtered, 

warmed and humidified fresh air to Operating Theatres 
and Delivery Suites. These systems keep the clear areas 
a t  a positive pressure to prevent the ingress of dust and 
germs from the less clean surrounding areas. Cooling 
has not been included, but provision has been made for 
thc installation of a cooler battery and the associated 
refrigeration plant in the future. if it is found to be 
neccsbary. 

Warmed and filtered fresh air is supplied to the 
Ante-Natal Clinic. Treatment Rooms and internal 
rooms throughout the building. Mechanical extract is 
provided from all internal rooms, bathrooms. toilets. 
showers. milk kitchens, etc. 

Waste Disposal 
Two "Sluiceniaster" disposal units are provided on 

cach floor tn dispose of papier n18chi bed pans and 
discharge thc waste as sludge direct into the drainage 
system, thus avoiding the need for bed pan washers. 
sterilizcrs. and warming cupboards. 

All other waste is collected in disposable bags and 
delivered to a central incinerator adjacent to the Boiler 
Housc. No local incinerators are provided. 

Medical Gascs 
Oxygen and nitrous oxide are stored in high pres- 

sure cylinders in the main basement plant room, 
together with a central medical suction unit from 
where the respective services are piped to the outlet 

points in the Operating Theatres, Treatment Rooms 
and Wards, etc. 

Electrical Sfrvices 
(i) Mains Supply 

A 440 volt 3-phase mains supply is taken to the 
main switch room situated adjacent to the main plant 
room and sub-divided to provide power, lighting, etc. 
for the unit. 

(ii) E m ~ r g ~ n r y  Supp1ie.s 
A diesel generator with a full load output of 250 

kVA. is installed adjacent to the Boilcr House to pro- 
vide power during a mains failure. This set was in- 
stalled under a separate contract and serves sections of 
the existing hospital and Boiler House in addition to 
the Maternity Unit. 

It is designed to supply power to maintain all main 
piped services in operation. together with a Lift, 
Operating Theatres, Delivery Rooms, medical gas 
warning systems, pumps. a proportion of lighting and 
a limited number of socket outlets. 

The supply from the diesel alternator. which slarts 
automatically on mains failure. will be distributed by 
cables separate from those carrying the mains supply. 
During the short time lapse in which the alternator 
is runnins up to full load, the electrical supplies to the 
Operating Theatres are  supplied instantaneously on 
mains failure from a bank of battcrics. 

(iii) Stun I.ocuiion 
A V.H.F. staff location system enables staff within 

the hospital precincts, who are equipped with rninia- 
ture personal receivers, to be contacted by the tele- 
phone operator. This system also provides one-way 
sptech. 

(iv) Bedheud Unirs 

Specially designed bedhead units are installed in all 
delivery rooms and they incorporate nurse call system, 
socket outlets and switch for hedhead lights. Bedhead 
units are installed in all Wards and incorporate the call 
system, radio outlet for hand set and switch for bed- 
head lights. 

The nurse call system consists of buzzers and lights 
with a mimic diagram at the nurse's station to indicate 
the origin of the call. There is a central aerial for radio 
and television wired to socket outlets; television is only 
provided in dayrooms. 

(v) T d ~ p h o w s  
Thc existing G.P.O. and internal telephone systems 

have been extended to serve the new Maternity Unit. 

(vi) [.'ire Alartns 

The method of raising a fire alarm within the hos- 
pital is by dialling a standard number combination on 
the internal telephone which is received on an  exten- 
sion a t  the main telephone switchboard. The same 
method has been adopted in the Maternity Unit. 
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Hose  reels a r e  installed in  the building f o r  local fire 
fighting a n d  fire hydrants a re  situated around the site 
f o r  the  Fire  Brigade's use. 

(vii) Clocks 
Generally, clocks a re  of the  impulse slave type 

operated by a battery master c lock giving the advan-  
tage of  reduced maintenance a n d  central t imekeeping.  

I n  addition, synchronous clocks with centre sweep 
second hands have been installed in most  of the 
Clinical Rooms.  

Lifts 
Two 21 persons bedlpassenger lifts wcre installed 

a n d  a r e  provided with collective control so tha t  the  
caller receives the first lift available. A n  overriding key 
operated control  is provided in each lift c a r  to  facilitate 
the movement  of bed patients,  a n d  separate special 
control switches situated in  the  entrance lobby a r c  
respectively for  medical emergencies a n d  fire incidents. 
T h e  lifts have a speed of 150 feet per minute. A service 
hoist is provided f o r  the transport of sterile supplies. 

Distribution of Services 
C a r e  was  taken in  the design of the m a i n  services 

to route t h e x  services through Lhe false ceilings of the 
main corridors in o rder  to  minimise the disturbance of 
occupied room5 by maintenance staff. 

Sub-Contractors 
Mechanical services installcd b) Andrews Wcathcrfuil Ltd.. 

Electrical scnicrs installed by Brclivc Elccirical ( ' 0 .  Lid.; 
hoih of nhom \\crc respmsihlc far the design of the requirc- 
m c n h  or thc Kcgional Enginwr. Lifts wcir installed by 
Express Lift\ Ltd. 

Abstract of Reports 
BURNLEY AND DISTRICJ H.M.C. 

THE T W ~ N ~ I C T H  Annual Report o n  the activities of the 
hospitals in the Burnley and District Group during the 
year ended 31st March, 1969, highlights the completion of  
Phase I o f  the Major Building Programme and the oflicial 
opening of  the new Edith Watson Maternity Unit on the 
29th November, 1968. by Mr. Julian Snow, M.P., Joint 
Parliamrntary Under Secretary of  State to the Department 
of Health and Social Security. 

Having completed Phase I of thr  Major Building  pro^ 

gramme, the Committee look forward to the commence- 
ment of Phase 11 (new Out-patient, Physiotherapy and 
X-ray Departments a t  the Burnley General Hospital) and 
already discussions o n  the detailed planning of the scheme 
have taken place with oficers of the Regional Hospital 
Board and particularly on the possibility of including a 
new Accident and Emergency Department in the scheme. 
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Genclnl 
Ecrirnni~d Car1 

(ontl-acl sum f715.400 
P~ofcssiunnl Peer 4~) .000  
Furniture and Equipment 64,600 

Medical Plo,>ni,is 
Dr. T. A. Ramray. F.R.C.S.(tilas.), B.Sc.. hl.U., Ch.R.. 

Senior Administrative Medic:il Oflicrr. 
M i s  S. P.  While. S.R.N.. SCh1. .  Nursing Ofiiccr. 

Archiiecls 
Mr. W. G. Plant. Dip.Arch.(Li\crpoal). F.K.I.R.A. 
Mr.  l. Nichalls, A.R.I.U.A. 

Enginci.rs 
Mr. H. T. Scutt, A.M.I.H.V.E., A.R.S.H, 
Mr. E. P. Garland. A.M.I.H.V.E. 

Qumrily  S ~ I V Y Y U I  
Mr. W. F. Halls, A.K.1.C.S 

Proiecr 'l'enrn 
Dr. W. B. Obank, M.A.. MU.,  R.Chir.(C:antah). M.R.C.S.. 

L.C.R.P.. Barrister-at-Law. Mcdical Oficrr. 
Miss P. 1. Mnrdrll, S.R.N., K.F.N.. S.C.M., R.N.T. 

Nursing Officer. 
Mr.  E. K. Mcyman, DiplArch., D i p l T P ,  A.R.I.H.A., 

Architect. 
Mr .  I. H. Leverton. R.5c.IEng.i. CEng.. F.I.E.E.. Enginecr. 
Mr. W. G .  Fucll, CEnp.. A.M.I.Mcch.E.. Engineer. 
Mr. A. J.  C;. Caasey, F.R.I.C.S., Quantity Sulveyoc. 
Mr .  D. F. Jonei, Projcct Secretary. 
Mr. E. S. Smith. Project Sccrctary. 
M r .  F. E. Stone, Clerk of Works. 
Mr. P. Marshall, Site Engineer. 

G<wtero/ C , ~ , z l n ~ ' l ~ w  
Watrs Conrtluction IAd. 

Con~aliiirir Srr-urrurul E I I Y ~ ~ U S  
Ovc Armp & Partners. 

Shortly after the closure of the Bank Hall Hospital as a 
maternity unit, work commenced on the conversion of  the 
premises into a 42-bedded geriatric unit scheduled to bc 
opened in April. 1969. At the same time, work has  pro^ 

ceeded on the building of a new Day Room for the 
patients in the geriatric wards 14, 15 and 16. When this 
work is completed, in August, 1969, it will provide good 
Day Room facilities for the patients in these wards. 

A special meeting of the Hospital Management C o m ~  
mittee was held to discuss. in detail, the Green Paper p u b  
lished by the Ministry of Health on the subject of 'The 
Administrative Structure of the Medical and Related Ser- 
vices in England and Wales', which set out proposals for 
the re-organisation of  the administration of the health 
services and included the establishment of Arca Health 
Boards to incorporate the functions of Hospital Manage- 
ment Committees. Executive Councils. and the Local 
Authority Health Services. 

In the course of discussion on the Green Paper many 
points of view were expressed by members but it was 
agreed to advise the Regional Board that in the opinion 
of the Management Committee. a gradual integration of 



the Health Services would be valuable and that cons id era^ 
tion should be given to achieving such integration hy 
building on the present administrative structure of the Re- 
gional Hospital Boards and Hospital Management Com- 
mittees. 

Another interesting and important memorandum issued 
by the Ministry during the year under review entitled  ad^ 
ministration of Hospital Authorities' strongly commended 
the observations of the Farquharson~Lang Committee on 
the functions of the members and oficers of hospital 
authorities. Generally speaking, the memorandum recom~ 
mended that the future pattcrn of  hospital administration 
should be that Commmittees should devote their efforts 
towards formulation of policy and that there should be a 
more liberal delegation of authority to officers to under- 
take executive functions within the framework of the 
Committee's policy. The recommendations also proposed 
the establishment of minimal numbers of Committees with 
interest in particular aspects of Hospital Service rather 
than in individual Hos~ital  Units. 

Capital Works Programme 
The depression felt last year because of the delay in 

completion of Phase I,  quickly turned to great anticipa~ 
tion as the new Maternity Unit reached completion and 
as soon as various sections of the Unit were handed over. 
the hospital teams concerned with the cleaning, furnishing, 
equipping and administration moved in quickly. 

Apart from early 'teething' problems, the Unit has 
worked smoothly and extremely well. 

Although the future of the Fern Lea and Christiana 
Hartley Maternity Homes has not yet been decided, it is 
pleasing to report that work has proceeded quickly on the 
conversion of Rank Hall Hospital into a 42-bedded Geria- 
tric Unit. The availability of these beds will enable a 
better spacing of beds and other improvements in the 
Geriatric Wards at  the Burnley General Hospital. 

Discussions have continued with the Board on Phase l1 
of the Major Devrlopment Programme at the Burnley 
General Hospital and in particular on the possible inclu~ 
sion of a new Accident and Emergency Department. The 
extension of  the scheme would mean that the earliest date 
for commencement would be February, 1972, but the 
Committee feel that the more comprehensive scheme will 
justify delay. 

X-ray Sewice 
The general workload of the Department continues to 

increase and this emphasises the inadequacy of the facili~ 
ties available at  the Burnley General Hospital. It  is, how- 
ever, pleasing to report that investigations are now being 
made into the possibility of providing a second X ~ r a y  
room at  the Burnley General Hospital as a temporary 
measure, which should provide some relief pending the 
provision of a complete new X-ray unit as part of Phase I1 
of the Major Development Programme which is scheduled 
to commence in 1971 172. 

At the commencement of the year, work was completed 
on the scheme for the upgrading of the third X-ray room 
at the Victoria Hospital to comply with radiation protec- 
tion standards. New equipment provided under the Re- 
gional Hospital Board's special programme included an 

automzitlc processmg unit for the Reedyford Memorial 
Hospital and a special X-ray tube head for operating 
theatre use and small items of equipment to complete the 
installation in the third X-ray room at the Victoria Hos- 
pital. A miniature camera X-ray unit, already available in 
the Group, is to be installed in a Staff Health Centre to be 
established at  the Burnley General Hospital where routine 
staff medical examinations will be undertaken. 

Works Maintenance and Engineering Services 
Although the major capital works tend to attract the 

greatest attention, a considerable amount of work has 
been done in connection with extensions to the Pharmacy 
Department at the Burnley General Hospital, the conver- 
sion of the former Pathological Laboratory building at the 
Victoria Hospital into a Central Medical Records Depart- 
ment, the provision of a third day room at the Hartley 
Hospital and the conversion of the Bank Hall Hospital 
into a geriatric unit. The many schemes of improvement 
or alteration of existing accommodation have also 
included- 

Up-grading of services in the central kitchen area at the 
Marsden Hospital. 
Installation of additional equipment in the Group 
Laundry. 
Up-grading of heating services in the Nurses' Home at 
the Keedyford Memorial Hospital. 

Installation of heating and electrical services in the 
new day rooms for the Medical Wards at the Victoria 
Hospital. 
Conversion of  Ivy Cottage at the Burnley General Hos- 
pital to provide improved facilities for the Dermato- 
logical and E.N.T. Out-patient Clinic and Staff Health 
Centre. 

The scheme of planned maintenance for the electrical 
and mechanical services has been introduced at the 
Burnley General Hospital and is working satisfactorily. 
The scheme has already revealed items requiring attention 
but not requisitioned and to this extent is relieving the 
maintenance staff at the Burnley General Hospital of addi- 
tional work. The Marsden Hospital is also to be included 
in the scheme and the necessary schedules are being pre- 
pared. As the success of  the scheme necessitated joint 
working arrangements for Plumbers and Fitters, it was 
agreed that both sections of tradesmen should be directed 
by the Group Engineer (the officer responsible for planned 
preventative maintenance) without alternation in their cow 
ditions of service or rate of pay. 

Central Laundry 
The output of the Group Laundry continues to increase 

particularly since the opening of the new Maternity Unit 
in November. 

Following the installation of additional equipment in the 
Group Laundry, arrangements were made for the evening 
shift to be discontinued. Machinery replacements in the 
Laundry during the year have included two Amazon 
100 lb. washers and a Poly-Feed Master for fitting to the 
Quadroll Ironer which should be an aid to increased pro- 
duction. In addition, a Huebsch Dress Finishing Machine 
has been installed which should bring about a marked 
improvement in the finishing of dresses and shirts, etc. 
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A review of new equipment and ~naterialr rind their development 

INSPECTION AND LABELLING O F  INFUSION 
FLUIDS 

Newman Labelling Machines Ltd., Queens Road, 
Barnet, Hertfordshire, are now able to offer an integrated 
unit for the inspection, label coding and labelling of infu- 
sion bottles. The unit has been designed with the medium 
to large hospital group pharmacy, or the regional infusion 
nuid centre in mind. 

After leaving the autoclave, the bottles are placed on 
the rotary table which feeds them on to the conveyor and 
along to the first station, where they are picked up and 
inspected by an operator using an inspection lamp on the 
opposite side of the 4in. wide conveyor which can be 
adjusted to handle either f litre or 1 litre bottles. 

They are then replaced on to the conveyor which carries 
them to the labelling station where they are placed on the 
bottle rest of the Newman Model 24A Labelling Machine. 

Before applying the labels to the bottles, the machine 
can also date stamp or batch code the labels. 

The whole line is suitable for speeds of approximately 
8-10 per minute where one inspection operator is being 
used, but when a higher output is required, this can be 
accomplished by using the variable speed on the conveyor 
and labelling machine. The conveyor can be supplied in 
varying lengths to suit space available. 

UNDER PRESSURE TAPPING SADDLE 
Chemidus announce the introduction of a new corrosion 

resistant saddle which substantially reduces the price of 
making service connections to u.P.V.C. mains. 

Chemstraps consist of two semi-circular malleable cast 
iron straps, P.V.C. coated. Each saddle is supplied with 
rubber "0" ring and aluminium bronze, high tensile, non- 
corrosive nuts and bolts. Each bolt is complete with two 
Rat washers to protect the P.V.C. coating when tightening. 

Chemstraps are available for u.P.V.C. mains of 3in., 
4in., 6in.. 8in.. 9in., loin. and 12in. diameters. 

Full particulars are available from Chemidns Plastics 
Limited, Dept P / R .  Cobbs Wood, Ashford, Kent. 

CANTILEVER BATHS FOR EASIER BATHING 
A new application of the Vogue 1700 Cantilever bath 

for use in hospitals has been developed by Allied Irun- 
founders Ltd., 4 Stratford Place, London, W.1. The bath 
has a unique free cantilevered end, so that most patient 
lifting systems can be run up to and under the bath from 
either the back or the sides of the tub. Initial installations 
have utilised the Vogue 1700 Cantilever with the Meca- 
naids Ambulift, which incorporates a seat on which the 
patient can be retained during bathing. The bath's design 
eases the strain of bathing by allowing the nurse greater 
manouvreability, and by making the patient more com- 
fortable and accessible. For less incapacitated patients, the 
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bath can be installed with a long bench at  the head end. 
The nurse has only to assist the patient on to the bench, 
which can then be used as a seat and support for the 
patient manoeuvring into a bathing position. The col>- 
toured back of the bath is also of great assistance in slid- 
ing patients into a bathing position when using the sling 
type of lifting system. 

In addition to the cantilevered construction, the Vogue 
1700 Cantilever bath has a number of practical safety 
features. The single water inlet can be used as an anti-slip 
safety handle, matched, if required, by a second handle on 
the opposite side of the bath. 

Tapheads positioned on the outside of the bath are 
easily manipulated by both patient and nurse, but may be 
removed temporarily. The bath is fitted with a chainless 
semi-captive plug and there is a soft textured headrest 
which gives extra support in the reclining position or 
which can be opened out to form a seat. 

LIFTS FOR HOSPITAL lNSTALLAT1ON 
A complete range of passenger and service lifts are now 

being produced by True Bros. Conveyors Ltd., Queni- 
borough, Leicester. The emphasis is on ease and speed 
of installation and they have a carrying capacity of from 
1 cwt, to 4 tons. The wide range of specifications and 
applications makes them suitable for installation in either 
new or existing buildings. 

The lift car can have straight through doors of standard 
dimensions, or entrances on two or three adjacent sides 
with power operated doors if required. When three doors 
are used an increase in shaft size is necessary. 

The usual speed for passenger lifts is approximately 
100 ft./min. but, in the case of service lifts, the speed is 
usually as low as 30 ft./min. In special cases where 
traffic and travel conditions warrant higher speeds, these 
can be increased to 300 ft./min. 

With service lifts, the installation allows for a self- 
supporting structure to be supplied in sheet steel, coated 
in P.V.C. which is available in almost any colour. The 
installation is also readily erected in a brick shaft. The 
motor room itself is usually sited at the head of the shaft. 
but if headroom is critical it can be placed in a room at 
the side or in a pit beneath the shaft. Electrical control 
gear can be provided to give automatic travel to any floor. 

NEW DRYING OVEN FROM DAWSON-MMP 
Dawson Bros-MMP Ltd., Gomersal, near Leeds, well 

known as suppliers of advanced washing equipment for 
Hospitals and Laboratories, have now added to their range 
the ovens manufactured by their Danish agents Ingenior- 
firmaet Lytzen of Herlev, Denmark. These ovens for 
drying and dry-sterilising holloware and laboratory 
glassware in hospitals, Central Sterile Supply Dcpart- 



ments and laboratorirs, will bc marketed in the U.K. by 
Dawson~M M P undrr the name Dawson Lytzen Ovens. 

T h e  Lytzen Standard Oven is electrically heated, with a 
temperature range from 30 to 225 degrees centigrade (86"- 
469°F). I t  works on the principle of positive rccirculation 
designed to obtain an  overall distribution of the heated 
air in the oven chamber, which is effectively insulated. 
The oven has a thermostat fitted to ensure corrective tem- 
perature control, while the electric automatic cuntroller 
ensures long oven life. Clean modern lines give a compact, 
attractive appearance, while all controls and dials are 
easily accessible. 

The door normally is hung on the right, hut opposite- 
hand opening with the control panel on the other side can 
be arranged. 

I he KCB Lytzen Oven is provided with 10 sets of ad-  
justable angle~runnrrs to support grids or baskets with 
runners. These baskets or grids can he supplied at extra 
cost. 

Thc clectric motor f a r  air recirculation is I h . ~ . ,  the 
hearing element ir Ill-7kW, and thc electric supply. 1 phase 
415 volts 50 cyclcc. 

NEW FLOAT SWITCH 
Dewrance Controls of Grimrod Place, Skelmersdale, 

Lancs. latest addition to their product range is a Float 
Switch designed to he operated by a change of liquid level 
in a vessel. 

The switch, with a +" scrcwrd H.S.~I.P. brass body, 
and nitrile rubber float. is available for make, break or 
changeover action when either a rise or fall in the fluid 
level occurs. 

T h e  unit consists of a float and arm assembly connected 
at right angles to a frce moving spindle in a low resistance 
hearing. T h e  spindle passes into the switch body and the 
torque produced by the float movcment actuates a micro- 
switch by magnetic flux interaction across a solid bulk- 
head. This actuation is brought about by a fluid level 
changc of 0.75". In caser where greater fluid level varia- 
tions are involved, the unit can be easily adapted to meet 
parlicular rcquiremenli. 

A \pccial feature of thc unit i \  the integral bulkhead 
which eliminates any posiibility of Huid leakage. 

The microswitch is rated at 5 amps on 125 or 250 volts 
50 cycles, A.C., 5 amps D.C. resistive, 3 amps D.C. induc- 
tive and will withstand a maximum inrush current o f  24 
amps. 

Fluid temperature limitations fo r  the unit at O'C to 
1 0 0 ~ C  and ambient temperature should not exceed 4 0 T  
when fluid temperature is at maximum. 

S.MOKE DENSITY INDICATOR A N D  ALARM 
'l'wo important advantages are embodied, it  is said, in the 

new Model SD4 Smoke Density Indicator and Alarm 
equipment announced by Londex Ltd. First, the control 
circuit includes a stabilising network rendering the usual 
constant voltage and projector transformers unnecessary. 
Second, the need for special and expensive screened cable 
between control unit and projector has been eliminated 
and by connecting the receiver direct to the projector, no 

other return to the control unit is necessary. Conventional 
3~core  and 2~core 3j0.029 in. wiring is all that is needed. - 

T h e  operating principle of this type of equipment is 
basically a photoelectric system. I t  conforms to BSS 
2811-57 requirements enabling userr to comply with the 
Clean Air Act regulations. 

Projector-to~receivrr beam length extends from 12 
inches to 25 feet. I f  necessary, beam length can he in- 
creased to 35 feet. 

Regular maintenance is limited to keeping the projector 
and receiver windows clean. If necessary, the entire com- 
ponent assembly can be removed without disturbing  per^ 

manent wiring. 
The equipment is intended for operation on 200/250V 

50Hz supplies and an  alarm relay is included with contacts 
rated at 6A at 250V a.c. resistive. Two indicator lamps are 
fitted to show 'normal' and 'alarm' conditions as well as a 
meter calibrated in percentage obscuration. 

Full details are contained in publication 210D obtainable 
from Londex Ltd., P.O. Box 79, 207 Anerley Road, 
London S.E.20. 

LAMSONS EXPAND RANGE O F  .JUNIOR 
AIRTUBE SYSTEMS 

Lamson Engineering Co. Ltd., Hythe Road, London, 
N.W.10, announce that their range of Junior Airtube Systems 
has been extended to include a system using 4 in. diameter 
tubing. 

The new 4 in. (100 mm.) system will handle light document 
traffic up to 6 or. (170 g.) in weight, using a transparent 
carrier. Its maximum circuit is 100 ft. (30.48 m,) and carrier 
speeds of 18 ft. (5.5 m )  per second are altained. Tubing can 
be in steel or plastic. Slandard sending and receiving terminals 
are used and the fractional h.p. motor operates on single 
phase electrical supply. The plant operates only during the 
time a carrier is in transit, which results in the economical 
use of electrical current. 

A typical 4 in. Junior Airtuhe installation using the maxi- 
mum 100 ft. (30.48 m.) circuit would cost under £400. 

NEW TWO-STAGE AIR FILTER F R O M  
SERCK VlSCO 

The new Serck Visco Two-Stage Air Filter is the only dis- 
posable filter containing two separate graded stages ol 
filtering medium. When designing the filter it was found 
necessary lo separate the primary and secondary filter rne- 
diums completely, for it is within the gap created by the use 
of an egg-crate type spacer unit, that the air containing the 
finest dust particles which have passed through the primary 
stage, change direction and re-impinge on the denser second 
starre of the filter cell. Graded media. however thick. does not - 
give this result, because complete air tunnels can be set up 
throuehout the thickness of the filter where unimoedcd wassaees 
of unfiltered air are allowed to pass through, resulting'in lower 
efficiency. 

The most important featurc of this filter is that the primary 
and secondary mediums are stuck to  the inside of rhe filter 
casing, thereby ensuring that there can be no by-pass of un- 
filtered air. The filter medium is of two grader of random- 
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bonded Acrylic fibre, which makcs its use particularly suitable 
for hospilals whcrc glass fibre is not normally considered 
suitable. There is no danger whatsoever of  fibre migration 
from lhe filter cell, but a fine sheet of muslin is fitted on the 
air exit side of the filter as a safely measure against possible 
damage to the filter medium. 

The filter is completcly disposable, having no metal parts 
and is the most robust of its type on the market. 

Further information available on equcst from: Serck 
Visco, Stafford Road, Croydon, CR9 4DT, Surrey. 

ALUMlNlCM FLAT RUNGED LADDER 
A range of aluminium ladders featuring non-slip flat-topped 

rungs has been introduced by the Challenger Division of 
W. C. Youngman Ltd., Manor Royal, Crawley, Sussex. 

Known as the Youngman Silvcr Dee, the new range coni- 
prises light duty two-section push-up ladders with extended 
lcngths of 14 ft. to 22 ft., and medium duty two-section rope- 
operatcd from 22 ft. to 30 ft. Single sections are also supplied 
from 8 ft. to 16 ft., all modcls being available in increments 
of 2 ft. 

In the design, the I +  in. wide "D" shaped ribbed rung has 
been arranged to fit into thc stiles so that the flat top is at 
parallel with the ground when in use. In addition to providing 
an improved foot bold, this feature offers considerably in- 
creased area for the distribution of weight when compared 
with round rungs, and is of particular advantage when long 

HOSPITAL CUPBOARDS FOR DRUGS AND POISONS 
The British Standard rclating to hospital drug cupboards, 

BS 2881 Hospitol cupboards (woll frxi~rf) f o ~  poiso~~s  and 
hmwrross drufs, has now been revised. The standard specifies 
safety requirements, dimensions, construction and finish for 
wooden and metal cupboards, and in this second revision 
further details concerning locks have been specified to increase 
security. 

The principal external dimensions of the cupboards have 
been revised and, in the case of cupboards with flat tops, 
dimensions have also been included to meet the new building 
programme (12 in module) of the Department of Health and 
Social Security. The outer doors may now be racked to take 
jars or bottles in a single rank. 

Provision is made for electric lights, which are automatic- 
ally switched on when the doors are unlocked, to provide 
adequate illumination of the interior of the cupboard and also 
to provide a red warning light whenever the cupboard is open 
or the inner compartment for poisons, etc., is unlocked. This 
red warning light can only be extinguished by correctly closing 
and locking all doors, and the arrangements of the doors are 
such that the outer door cannot he closed and locked until 
the door of the inner compartment is closed and locked and 
the key removed. 
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periods of standing on the rungs are involved. In the case of 
two-section ladders, these are constructed so that both rungs 
are parallel when overlapped, offering a wider platform area. 

The Silver Dee is finished with moulded rubber bumpers 
fitted to both ends of the stiles. The clutch fitted to the rope- 
operated two-section type is counterbalanced for positive 
locking ovcr two rungs for maximum safety. The redanodised 
rung which indicates maximum limit of extension is again 
featured in the Silver Dec. 

A NEW TULLE MONSOON TUMBLER 
A new drying tumbler, the HD245, is offered by D. & J. 

Tullis Ltd., Clydebank, Dunbartonshire, Scotland, which is an 
addition to their Monsoon range. The machine can be used 
for drying, loosening and conditioning laundry work as it 
passes from the washer, washer extractor or hydro extractor 

The HD245 is loaded and unloaded through twin front 
sliding doors. It  will handle loads up to 110 lb. in small space, 
for its overall dimensions are only 84 in. high X 54 in. wide 7 

60 in. deep. The inner cage, which has countersunk perfora- 
tions, is 50 in. in diameter and 39 in. in depth, is made from 
stainless steel and has large robust bearing surfaces and a 
silent friction roller drive. A 4 kW. motor drives the inner cage 
and fan, and the heat consumption is 6,000 BTU'S per minute, 
giving rapid and efficient drying. 

The model can be supplied with a variety of optional extras 

METRIC CONVERTER FOR HOME AKD OFFICE 
The British Standards Institution is marketing a new simple 

metric converter for general domestic or office use. It is 
sturdily made in blue and black plastics with silver lettering, 
measures only l 60 mm. >: 100 mm. (6: x 4  in.) and is sold in 
a neat transparent case. 

Metric and imperial equivalents are presented on a white 
slide, viewed through adjacent windows in the coloured 
plastics envelope-an arrangement which gives conversions at 
a glance with little chance of confusion. Units in constant use 
l e n g t h ,  weight, volume and area-are covered. 

For two years BSI has marketed a more elaborate slide for 
industrial use, giving precise conversions for a much wider 
range of units, but the new converter is particularly designed 
for general use to meet the growing need for a simple pocket 
or handbag converter as metrication gets under way. 

The BSI Readinietric Converter may be obtained from the 
BSI Sales Branch at 1011113 Pentonville Road, London, N.I. 
Price 12s. 6d. (plus 2s. postage to non-subscribers). Later this 
year the converter will be on sale through stationers under an 
exclusive retailing agreement with the manufacturers, Blundell 
Harling Ltd. 

SPRING WASHERS-METRIC SERIES 
Following the publication of metric specifications for plain 

washers (BS 4320) and crinkle washers (BS 4463), the British 
Standards Institution has published BS 4464-Specificotio,~ for 
spring washers for general errfinerring and automobile purposes 
-Metric series. 

187 



- .  

Motes for Members 

MIDLANDS BRARCH 
Successful extra event 

Members of the Midlands Branch and thcir families com- 
bined business with pleasurc on Saturday afternoon, 7thJune. 
whcn about thirly visited the grounds and the Hall at Blith- 
field. 

Thc party met at the Hall, then the majority proceeded to 
the Reservoir, about a mile away, where they were taken on a 
conducted tour by staff of the South Staffordshire Waterworks 
Company. They returned t o  Blithfield Hall for tca and the 
day was completed with a conducted tour o f t h e  Hall. 

Branch .Meeting, 5th July 
The fine weathcr and holidays reduced the number attending 

this nieetine which was hcld at thc Guest Hosoital. Dudlev. - . . 
Almost twenty members lcft their gardens to listen to a paper 
on "Water Distribution and Bve-Laws" h~ Mr. P. C. Dcebank 

and the networks of mains since they hegan in 1835. Some i f  
the original cast iron mains are still in use. 

Members also saw a film, produced by Messrs. Permutit 
Ltd., called "An Introduction to ION Exchange" in which 
the action of the various resins was explained. 

Forthcoming Events 
The next Branch nieeling will be held at Stralford-on-Avon 

Hospital on 6th September. 1969. The paper will be "Smut 
Emission and Corrosion of Chimncys" by M. Bcaurnont, 
Direclor, F. E. Beauniont Ltd. 

A visit to Ansells Brewery has bccn arranged for 3rd Scp- 
tember. Details will be circulated. 

SOUTHERX BRANCH 
A mceting \\.as held in Coldeast Hobpital, Sarisbury Green. 

on 17th Mav. 1969. . . 
The Chairman opened the meeting by introducing Divisional 

Officer T. E. Robinson, Senior Fire Prevention Oflicer In the 
Hampshire Fire Authority, to discuss Fire Hazards in Hos- 
pitals and precautions necessary from thc engineering vicw- 
point. 

Mr. Robinson commenced by mentioning Hospital Memo- 
ran2uni No. 16 and all its suggestions and implicalions. 
Huspital Design Note No. 2 (Fire Escapes) was also talked 
abuut. Thc various suggestions as reconimended to keep the 
fire t o  manageable proportions were put forward, such as 
fire doors t o  kccp the fire compartmented and split it into 
cells. Sub-compartmentatior~ and walls should have a fire 
resistance of 1 hour, including roof spaces which lend to be 
ignored but which should also be compartniented by building 
division walls. 

An essential part of any organisation is stall ' trainin~ so that 
~ - 

everyone knows their part in an emergency. This will include 
the use of hose reels and fire extinguishcrs of all types and 

which is most essenlial if one is to know which is the best to 
use on different types of fire. This type of stall training could 
include thc mcthod of reporting a lire and the routine to be 
followed thereon. 

One cssential point put forward by Div. Officer Robinson 
was the necessity of the Fire Brigade Authorities to familiarise 
themselves with the sitc, ctc. This u;ould allow thcm to know 
hydrant positions which should be clearly marked and 
identificd. and to waste as  little time as possible in gelting 
appliances to work. Easy entrance to site and availability t o  
within 60 feet of affected building for applianccs was also 
essential duc to the fact that many outbreaks were dealt with 
by the water carried. The usual warning regarding ' N o  
Smoking' notices in highly dangerous areas and also the 
precautions necessary u a s  stressed. 

A highly interesting talk was concluded by Div. Officer 
I<obinson answering the various questions put to him. 

- ~ 

IEETE TOPICAL MEETIKGS 
The Rcport of the Haslegrave Committee, set up by thc 

Government to review courses and examinations in the m- 
gineering and commercial 'technician areas', and the Report 
of thc Enginecring Industry Training Board on the training 
of technician engineers are to be published shortly. It is bc- 
lieved that both will contain rccommrndations which, if 
implemented, would bring about radical changes in the entire 
pattcrn of engineering education and training. 

A Seminar, comprising two evening meetings on these 
closely inter-related matters, is being arranged by the IEETE 
in the Autumn. The meetings, to takc place in the IEE Lecture 
Theatre, London, w i l l  be as follo\vs: 
Monday, 29th Scptcmber: 

"Education and Qualifications for Technician Engineers 
and Technicians". Speaker: Dr. H.  L. Haslegrave, 
Chairman of the Haslegrave Committee. 

Monday, 6th Octobcr: 
"The Training of Technician Engineers". Speaker: F. Met- 

calfe, Chief Education and Training Officer, Engineering 
Industry Training Board. 

A limited number of tickcts, frrc ofcharge, will be available. 
Early application for these is advisable, and should be made 
to thc Secretary, IEETE, 2 Savoy Place, London, W.I.  
(01-836 3357). 

JUST WHAT ENGINEERS DOES INDUSTRY NEED? 
Fcw subjects have aroused as  much discussion in recent 

ycars as  the need for expanding the number of qualified 
scientists and engineers in our economy, and how children can 
be encouraged to study appropriate subjects to remedy the 
drift away from technological studies. 

Report has followed report but one vilal question remains 
unanswcrcd. Namely, just what type of engineer d w s  industry 
need today, and further, what prospccts can and does it really 
offer them? 

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



This provocative subjcct is the thcmc for  a one-day con- 
fercncc "The Engineers that Industry wants" being sponsored 
by C.E.I. at thc Institution of Electrical Engineers, London, 
on Tuesday, 16th Scplcmbcr. 

I 1  will he opuncd by Dr. J c r c ~ ~ i y  Bray. M P , ,  Join1 Parlia- 
mentary Secretary, blinistl-y o f  Tcch~~ology,  and speakers 
will be: 

Dr. W. J. Arrol (Joseph Lucas) 
Mr. C .  Bird (Machine Tools Trade Association) 
Dr. W. H .  Darlington(St<,lliert & Pitt) 
Mr. H. H. Cardner (B.A.C.) 
Mr. M.  Hall (L.S.E.) 
Dr. R.  Edgeworth Johnstone (formerly Professor of 

Chemical Engineering, University of Nottingham) 
Professor C .  D Sims (Chairman, Manpower Stud>, Group 

under Electronics Economic Development Committee) 
and a spcaker from Wcslinghousc Electric International. 

Whilst n o  preprinls are being issued, a brief summary of 
the speakers' talks will be available before the conference and 
a copy of each o l  thesr will be sent to  all delegates. 

Registration Forms will he available after 1st July from 
The Secretary, I.E.E., Savoy Placc, London, W.C.2, who is 
organising the Conlermcc on  behalf o f  C.E.I. 

~~ 

PERSONAL 
B. A. Hernion (Mcmbcr) has becn appointed Regional 

Engineer to  the Oxford Regional Board, and takes up  this 
post on 18th. August 

He is a t  present Dcputy Regional Engineer to  the Bir- 
mingham R.H.B. 

NEW 

lx)&ket paging svstcln 1 Super " 

2 L.F. mini receiver 
the \vorld's snlallcst 

3 Solid-state and integrated 
circuitry for long life 

BROWNALL WORKS . LOWER MOSS LANE . C H E S T E R  R O A D  

MANCHESTER M15 4JH . TEL: 061-832 475415 GRAMS: %DONABROW' MANCHESTER 15 



You won't hear of them! 
You'll just hear less about waste disposal problems 

Silence, as they say, is golden. In hospitals it's essential. 
Which is why Hodgklnson Bennis include almost com- 
pletely silent operation among the advantages of their 
range of hospital incinerators. lt'stypical of theirthorough, 
scientific appr0ach.A~ is the specially designed crematory 
hearth - util is~ng gas or oil - tha t  ensures odourless, 
hygienic destruction of all theatre waste. 

Hodgkinson Bennis arespecialists in hospital inciner- 
ation, wi th a range of economically priced units t o  suit 
every type and sire of hospitalTheir practical experience 
means that everyessential feature-such as the ability 
t o  destroy all types of hospital waste, we t  or dry, corn- 
pliance with the Clean Air Act, 100% flame-failure 
protection,full fuel utlisation-are incorporated in every 
Hodgkinson Bennis unit. Their constant research and 
development have produced benefits like the improved 
charging door for easler disposal of bulky objects, pack- 
aged burners of nozzle-mixing pattern and electric 
ignition. Their high quality materials and workmanship 
ensure you won' t  hear much about breakdowns or 
maintenance either! 

So if you want ta hear less about waste disposal, the 
best thing to  do is hear more about the Hodgkinson 
Bennis range. Write n o w  for ful l  technical detalls to: 

HODGKINSON BENNIS LTD. 
Little Hulton, Wors ley ,  
Manchester M28 6SS 
Te l :  061-790 441 117 





GREAT BRITAIN'S 
ONLY HOSPITAL 
SHOPPING CENTRE 
MOVES TO 
EARLS COURT 

International Hospital E y i p u e n t  Medical Engineering& Services Exhibition1970 
Spansored by the Inslirute of  Hospital Administratcri and 'The Hospital' 

.................................................................................................. 
TO: CONTEMPORARY EXHIBITIONS LIMITED 14 NEW BURLINGTON STREET LONDON W 1 
Please rend me d e t a i l s  of space ava i lab le  t o g e t h e r  w i t h  information regarding t h e  e x h i b i t i o n  

NAME Status 

ZOMPANY 

ADDRESS 



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

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

KEW COPPER & SHEET METAL CO. 
63 BIDEFORD AVENUE, PERIVALE, MIDDLESEX Tel. PERIVALE W 5  

SITUATIONS VACANT 
HOSPITAL ENGINEER 

ROYAL BDRKSHIRE HO9PIT&L, W I N G  
Applicaliws invited for pmt of HOSPlTAL ENGINEER at 

ROYAL BBRKSHIRE HOSFTI'AL RMDlNG, vacan( 30th Novem- 
ber, 1969, on r e t i m n d  of c u d  bbldw: 

Pquimd tlamugh praetieal W~ning. 
. 

Salary S,370 to £1,605, plus 1100 responsibility ellowann. A m -  
modation avaicabk. 

. . .  
er", 16 S P n g  Sbe;i, London, W.2. 

HOSPITWL ENGINEYER 
Applics(lons am in- for tbe above posl at this psychiatric ~~ 

I. Hisber Nalioopl Certificde or Higber M a t i d  Diploma in 
Meelunial Eoginetling with endorsemen$ in Industrial Orpan- 

isa(ion and Managmwd and Plroeipks of Flnaidty or M m -  
Tshwlogy, if tbis w s  not taken as a s u m  of the course: or 

2. Higber Natioml Ccrti6eate or Higher National Dipl- LB 
Eledrical EoghRering with e n d ~ ~ m e n t s  h lndlstrial Olgaldss. 
600 aod Managemu* itnd including (at S.111 or 0 2  level, M e t h  
mdorsement in) Applied Heat and APpW Meebaniq provided 
he kw suitable p n r t i d  experiwce in rnshanlcal mgineerinp: or 

Salaly Smk41,370 10 £1,605 pa. p l s  C25 special responsibilities 
aUoaaocc. 
Holse avsilabk at w m b l e  mnl. 
Applieatiols, giving full ddai to be subrnittcd to tbe Group 

Secretary. not later than 1st Septrm%,%, 1969. 

FWOLE GENERAL HOSPWAL, POOLE, DORSET 
AsslSTAUT ENGINEER MW to W the Hospifal Eagineer 

in @h operslion and maWenme of the edemive engineering 
seniees h s ney hospital now hinO eommisiod and to carry out 
ether dUtig as dmxted by the G m p  Engineer. 

Applicants should bave done a practical eregindog tlaining 
be pu~li6ed to tbe standard of Ordhry N a t i d  Grti6cate elffirieai 
M mechsnksl and be witling to study firrthr for higher qmhfieation. 
Sala~'y scale: 1975 to £1,270. Tbs appoiohnwt 6 an excellent 
oppMhldty Par gaioing erperienae with modem W t a l  plant 
and phnaed mrdntemanee. 



HOSPITAL ENGINEER I 
Tlis a 

t e m n  procedures and bave s sound imowldge oP"boilm plant, 
meckankal and ekrtrical equipmm and wide expffienee in their 
maintelranee, and posresion of one of the following qualifications or 
an equivalmt quaHGePtion appmved by the Mioirtry of H d t b  would 
be an advantaw:- 

HOSPITAL ENGINEER 
COLINDALE HOSPITAL 

COLINDALE AVENUE. N.WJ 

HOSPITAI. ENGIXFJR required to be ruponrible 
t o  tbe Gmup Enpioecr for the msintcovnce of tbe okci6cal 
and mffhsnicPl emincerioe .*.nice h thee homibrl. 

Tbe s u d u l  & d i d &  will be based a; Colindale 
Hospital (W6 beds) which at present is uodm deudopmeot. 
A ww oddred central boiler house is now being m- 
&oned. Responsibility includes a nea p~ycbopathie 
uoit and s powered limb m b  uoit. 

- . . .. . . . . . . 
Higber ~afional-&rtificate or Hi* National Diploma 
in El&cal Engioeehng with cndommb in lndlatripl 
Organisation and Management and indudkg (at S.111 or 0 2  
kvel) Applied Heat and Applied Mechoirs provided they 
bave suitable practical experience in Mechanical Engineering. 
City and Guilds Mechanical Engineling Techddaus Full 
Tecbnoloeieal Certificate (Psrt which must indude Plant 

Erperkme in the running of Meekmid engineering 
services -parable to those of a modem hospital -atid. 
Mutj bold or be studying f a  tbe Higher National 
certificate or eo,,i"ak"t 0udiIiontinn. 

Three bodmomed born  available at moderate rental. 
The bospitals,my be visited htformaUy by contacting 

tbe Group Emmeer (01-952 2381). Job dffedpiioo and 
a~~ l ia ,L ion  form available fmm Grouo Rercomel Otfirer. 

~ ~ ~ - ~ ~ ~ ~ ~ ~ -  -...-. ~ 

6paare General Hospital, E ~ ~ A ,  Middx. Mainterm& a d  W o k  Senire. . 
Experice  in a klge bospiral or Gmup would be ao advantage J 

and conddention will slso be given to applicants baving a wide 
I 

hospital or general experiom but not posesing qualificstions . stipulsted above. 
Tbe salary scale b based on a pointage of or more points, GROVE PARK HOSPITAL 

i.e. £1,370 to £1,605 per snnum plus E75 s 3 1  mpomibilitie MARVEL8 LANE, LONDON S.E.12 
allowance. A house is available, if reqldred, at a --bk rental. ASSISTANT ENGINEER required. Ordinary NaIimd Certificate 

Application forms are obtainable from the see* the Or epuimkM wallfieation required. (Unqnalilied candidates may be 
Commitfoe, Gartbmor, Old R d ,  Neth, Glamorpon, to they ~mmlered but will be sub* to an abated salary scale). Application 
rhould be returned by 30th Augus+ 1969. forms available from Hospital a l r e h r y .  

WESTMINSTER HOSPITAL GROUP 

QUEEN MARY'S HOSPITAL, ROEHAMPTON 

HOSPITAL ENGINEER 
This is a 450-bedded district general hospital and is pan of the electrical services preferably in the Hospital Sew~ce. 

Westminster Hospital Teaching Group. The hospital is located at the 
s~Yth.Western Bide ~~~d~~ in a very and adjacent Awlicants must possess one of the following quaiifications or an 
10 Richmond Park. Hospital house isavailable at a reasonable rental. approved 

Higher National Cenificateor Diploma in Mechanical or Electrical 
Responsible for all engineering and building services in the Hospital. 

associated Limb Fitting Centre and Research building. 
Engineering with sppropriafe Endorsements 

01 

Applicanf~ must have completed an a~prenficerhip in Mechanical City and Guilds Mechanical Engineering Technician's Full Tech- 
01 Electricsl Engineering and have acquired a thorough practical nological Cerrificate (Pan Ill). 
min ing ss appropriate to the duties and responsibilities of ihe post. 
They should also have a round knowledge of the efficient operation Salary scale: (up to 241 points) C1.270-C1.500 per snnum plus 
of steam boiler plants and a wide experience of mechanical or C90 London Weighting plus C175 Responsibility Allowance. 

Appl icat ions t o  the  Group Engineer. Westminster Hospital, St. John's Gardens. London. S.W.1. as soon as possible 



&ry scek is £1,370 to £1,605 over five increments plus a 
special responsibility allowance of tUY)  per am-. 

WWlev Council Condabns of Srrviee and Nafional Health 

Chief 
Hospital 

Required by the GOVERNMENT OF ,BAHRAIN on 
coatraot for 2 years, with prospeatS. of renewal or 
&isrim to &e hzp~manerut s f $ M ~ h e n t .  Sa1e.r~ 
B D  3,WO a w r  (£2,62e*,g by m n d  5mments of 
BD: M) a rear Tf52). re is m I n m c  Tax at the 
moment. Glatuky 1 mo&'b Salary fpr each 12 months' 
Eervrce. Free furni9hed acwmmalshn. F m  rrasplees. 

to deputisp for tbe Gmup En@neer over t h  whole range of his 
duties. Thir indude responsibility for the etlickat operalion, main- 
tenance and co-ordination of all ensinerkg sewices and engiwering 
aetivilk in tbe Gmup, including deign and &ma for minor 
WO*. Responsibility for ~gedf ic  a- of work m y  sIsa%e delegated 
to the De~utv. 

~pplieahts~must have completed an apprenticeship in mechanical 
or e!sh'ical engineering and bald ooe of the following or equivalent 
quab8mtions:- 

(h) H.N.C. or H.N.D in M d m t i d  E n g i e  with endorse- 
ments in lndllstkl Organisation and Managemm1 and 
Principles of Eledricity w Elertm-Technology, if tbis was not 
taken as a w b h t  of tbe course: or 

15) H.N.C. or H A D .  in Elfftrieal EDgHeerinp d eodorsemeotr 
ln I d d r h l  Oqmisahon and Ma0agemn.l and including 
at S.111 or 0 2  level or with ndasemeot in, Applied H& 
a d  ~pp l ied  MC&&S, provided be h suitabk p c t i c a ~  
experience in mechanical eaginedng; or 

liii) Cily m d  Guilds Mmhanieal Eogheaiag TefMdaos Full 
Tecbnolwical C d c a t e  (Part 110 which mud i d u d e  P M  
Maintenance and Work4 Service. 

NOTE: Preference will be give- to candidate with an electrical 
main qualification. 

SRliee &pemnnuatioa apply. 
Apply giving full details indudi-, age, qualificatnns and ex- 

wneoee to tbe Gmup Secretary, Smut Mary's General HospitaZ 
Milton Rmd, PolLrmontb, altMn ten days of tbe appearance of 
this sdvertisement. 

Funher infamation may be obtsioed fmm tbe Gmup EngioePr, 
Saint Mary's Hospital, Milton R o d ,  Portrmoulb. 

CHICIILSTER AND GRAYLIN(;WELI. GKOllP HoSPIl'.%L 
LIANAGMIEVC u)nL\frI-rtL 

Apptiratim~ am Imitrd for FNGLYEFX4HAYl.lNI;WN.I. 
IIUIPITAI.. 

Applicants must posess B qualification wognked by the De art 
ment of Health and So& Sec"& (preferably H.N.D.) and Lv; 
tbomugh knowkdge and experimee of econamie stesrn boilers 
and steam distribution, msbaniedl and dstrieal p h t  and equip- 
ment and Planned Mainteosnce. W r y  of £1,37011,605 plts £25 
special respoSs'biMy allowance. Applirants who do w t  hold the 
Wuirite qusllficabons will be mnsld& but the salary will be 
r e d 4  by L200. A hospital bunealow mav be rented. 

Full details of tbe &t toge&r with application form available 
h m  Gmup Semtary, St. R i d a d ' s  Hospital, Chichester, to whom 
completed applications must be returned by 3O@h Augllst. 

COVENTRY HOSPITAL MANAGEMENT COMMITTEE 
HOSPITAL ENGMEER 

To be mpomible to tbe Group Engineer for all endoeerine 
maintenance and wardinate building maintensnce in Gulsoa and 
Whilley Hospitals, Coventry. 

Qualifications: Amlieants should W- one of the fo1lorsine:- 

However, consideration may be given to applicants not in -- 
~ i o n  of the approved qualifications at am abated salsq. 

,Wary £1,370 a )ear rising to £1,600 subjeet to qualifirationa and 
experience. 

ST. CEORGE'S HOSPlTAL 
LONDON, S.W.17. 

HOSPITAL ENGINEER 
A Hospital Engineer h required for this busy teaching 

bospital which is about to be re-built at Tooting Gmvo. 
Applicants m u t  have had relevant experience and pos. 

sess one of the following qualifieatiom: H.N.C. or H.N.D. 
in (4 Mechanical or (in Elemieal Engineering e c h  with 
endorsements in Industrial Organisation and' Prindpla 
01 Electricity or Eleetm Techology or Applied Heal 
and Applied Mechanics ~ v e l y :  (iii) City and Guilds 
Mechanical Engineering Teehnieials Full Technological 
Certificate (Part 111) ineluding Plant Maintenancc and 
Work SE*. 

Salary, including London Weighting and responsibility 
albwame, smts d £1,560 rising to £1,795. 

Exceptionally, experienced but unqualified candidates 
may be considered but salary would be abated by %m. 
Married accnmmodahon may be svailable. 

Apply with full detaik of qualifications, experience 
and Rams of two referees by 1st Sepiember, 1%9, to 
th House Governor, St. Gmwe's Hospital, London, 
S.W.17. 



Colidale Hospital 
Colindale Avenue, N.W.9. 

ASSISTANT ENGINEER 
Thk an e x d &  oppatvoity for a man, WrsnMy fu t th r  siudy nill h @em, 

with am O.N.C. in E-. He h to tbe Sabay scnle 1915 p. rising by seven inc-eats to £1,270 
Hospital Ensineer for tbe o p e m l h  and nrPlotarPoec of p. plus 190 L d o n  Wcigbbhg. 
kgimdng Services which ioclndc. n new d-fid central Applhtiom to t h  Gmup Ponomel Onleer, Edgnsre 
steam rai\Cag boiler home. O p p o W h  for dny .derse for Grnaal Hwpia, Ed- mdx. ~ d :  01-952 23111. 

EAST B I R M I N G W  HOSPITAL MANAGEMENT 
COMMllTEE 

HOSPITAL ENGINEER 

. . 
are a&bk fmm: 

Gmup Eogker ,  
M S T  BIRMINGHAM HOSPITAL M!AN*GEMENT 

COI\IMIITEE 
Gmup O B i q  45 Bordgky G m  Enrt, Birmingham, 9. 

BOARD OF GOVERNORS OF KING'S COLLEGE 
HOSPITAL 

DULWICH HOSPITAL 

ASSISTANT HOSPITAL ENGINEER 

;leeIlieal Salary f975 rising to £1,270 plus 
London WeieMion. Coraidartaa rill be hven to the 

1nfo-nnstioo mhbk fmm HospitPI k r P b r y .  A p p h -  
tions giviq full d W  of training, qualifirPtions and 
experience, ~arnios WO rrferes, to HospYsl Sccnetary, 
Dvlwieb Hospibl, London, S.E.22. 

THE HCWPITAL. MIR S1CK CHILDREN, 
GREAT ORMOND STREET, W.C.I. 

ASSISTANT ENGINEER 
required 

Salary £975 X £35 (S) by U0 (3) to £1,270 pw amum, 
PI= Loadon Wrigbhng allowance 190 per mm. 

Applicm+ +uld k w e  wed n M s h n o i d  or Eler- 
t r i d  Appeotieeship and poses 00e of 
t h  fall-&:- 

(a) O r d i w  N W  Diploma or CaI i l i~ te .  
(b) Uty & Guilds Msbsairml Engiwerins Technicians 

Celtifiate (Pnn 11) which must inclndc Phut 
MainleMoee & works serviw. 

(C) Uty & G& CaIilimte io Pbnt Engineering. 
(d) Ministry of Toreport Fi Clpe Certifieafe of 

Canpo(ency which indudes Ordinary Nptional 
D ~ ~ o M  Or GltifiQte. 

should be conversant with Oil-Fired Boils% 
Laundry, lLifehnEquiprnw& H & V  P M .  

T h  post offers valuable experbee for an Engineer 
wislias to advance in Obe Health Service to t h  pm-- 
of Hospital E-. 

Day release fffililies caaidered to obtain bigher 
11nali6&n. 

Further dchils oMninsbk from Group Engineer (Td: 
0 1 4  9200, ext. 15). Ap cation f- o b h h b k  fmm 
Tbs Hospital -ry & Hospital for Sick W d r e n  
Great O m ~  Shea, toodw, W.C.l, rehmmble by 30d 
A&, 1969. 

- - 

MISCELLANEOUS 

ClRCULAnNG PUMPS pnd Stpm Turbines, C o m w  wits 
rtric slid steam, spsw and d e e .  TURNEY TURBINES Ltd.: 
, SteWoo Road, Hanon. Td: 01427 1355 and 01427 3449. 


