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A Cheaper Hospital?

HE expansion and modernisation of the hospital
service under the direction of the Department of
Health and Social Security involves vast expendi-

ture which needs to be tightly controlled (o ensure the
hest possible facilities for the capital involved. In view
of the continuing rising costs due o economic situa-
lions. it is of particular importance to provide an elhi-
cient medical unit, both in view of the initial capital
cost and the continving running costs of the unit.

Hospital projects are subject to rigorous financial
control in the preliminary sketch design stage, and
again in the rationalised design stage, when the Final
Cost Limit is expected to be the overall cost of the
project. Al completion  stage, however. the f{inal
account is oflen in excess of the budget sum which had
been set aside for the project.

Apart from the changing economic situation, these
cost increases are often due not only 1o changes in the
original brief but also to site conflictions which had
not previously been envisaged or thoroughly investi-
gated during the design stage. The costs of the latter
are nol always taken into account at the briefing stage
of the project. and the following considerations
examine some of the possible reasons for increased
costs over original tender sums, and also put forward
considerations  which may lead to overall cost
reductions.

The Building Notes and Technical Memoranda pub-
lished by the Ministry Department of Health set out
recommendations in respect of provisions to be made
for engineering services. The services requirements par-
ticular to any individual hospital project are finally
agreed by the design leam, comprising the Architect,

By R. A. EMSLIE, C.Eng., M.LE.E., MAP.L.E.
V. §. Atkins and Parcners,
Planning, Engineering and Management Cansultants.

the appropriate medical Authorities and the Engineer-
ing Services Designers, following which the design
positions  of all outlets in each room are usually
rationalised and sometimes co-ordinated in drawings
produced by the Architect. Il is often discovered dur-
ing construction, sometimes at a stage when individual
rooms are thought to be completed, that there are
conflictions of outlets with furniture and/or medical
ecquipment. These conflictions often resuelt in consider-
able effort 1o move at least one of the picces of equip-
ment which, apart from costing more money, requires
a previously finished room to be redecorated. To over-
come this problem, drawings should be available to all
inierests involved to enable physical co-ordination of
services outlets with furniture and/or medical equip-
ment te take place within each department and room
area during construction. 1t is alse an important task
to co-ordinate (he services runs Lo these services
outlets.

During the Architect’s skeich plan stage, decisions
have to be taken on the accommodation to be pro-
vided for services runs and equipment. These decisions
are somelimes made at an early stage and are then
irrevocable. The cost of the accommodation is not
attributable to the engineering services sub-contract
content but comes within the cost of the main building
contract. Consideration of the purposes of this expen-
diture may show means of savings on the services in-
stallations, resulting in an overall saving on the whole
contract.

Over the past few years various types of construc-
tion have been carried out in an attempt to ensure
satisfaclory provision for engineering services. These




have included generous vertical ducts and false ceiling
voids into which access is possible without entering
the departmental areas concerned.

In some projects inadequate space has been pro-
vided for the engineering services, and this during con-
constryction has led to many complications. difficulties
and increased costs on the services installations. quite
often adding to the cost of the building contract. In a
few projects. over generous space has been provided
the cost of which could have been saved had early
planning revealed this over generosity. An appraisal
should be made 1o set the cost of services accommoda-
tion against the advantages to be gained in the easc of
installation and future maintenance of engineering
services.

Space provision for engineering services is dependent
upon many factors, including the density of services
and the plan ratio. and the height of the buildings
concerned. A long narrow building affording natural
ventilation does not require the volume of air handling
equipment required of a deep plan building in which
the majority of rooms, and certainly the numerous in-
ternal rooms, must be mechanically ventilated. neces-
sitating space consunting air ducts,

In the overall planning stages the Architeet needs 1o
be aware of the requirements of the engineering ser-
vices. Including the space and clearance for the pro-
vision of fixings. and access in order that he mav make
the neccssary allowance in his design. and for which
adequate sums of money may be included in the ender
figure. With this information he is then better able to
make decision on the height of individual rooms. the
tvpe of ceilings to be emploved and the tvpe of access
which will be required.

In considering the lavout of engineering services the
inherent fexibility of the various disciplines should be
taken mto account. A run of drainpipe depends upon
the number of outlets and the gradient required.
together with the posittons of radding eves. Invariably.
a run of drainpipe is not flexible but must usually
follow the architectural layout of the sanitary
appliances to which it is connected. Large elements of
ventilation trunking are usually purpose made and are
generally of such an area 1o render changes impractic-
able once their routes have been established. The
number of piped services. ie. C.W.S., HWS.. Com-
pressed Air. Medical Gas. etc. have a propensity to
their being grouped together in a regular pattern, but
the routing of which should enable the insertion of and
future access to the valves, drain points, air bottles, etc.
which are required. The stacking of these services
usually precludes their being moved, particularly after
lagging has been installed, Electrical services. including
lighting. power. radio. call system and telephone ser-
vices. ele. require space consuming trunking to which
access 18 required at all times. but invariably where site
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confiictions accur it is the electrical work which can
be altered at the least expense.

With room layout drawings and key plans prepared
by the Architect as part of his working brief. the En-
gineering Services Designer can plan the integration of
individual services outlets into a total scheme and. for
each respective discipline. particular emphasis must be
paid to the ancillary details. Co-ordination of wall
mounted services can take place by reference to the
room lavour drawings. and these services concealed in
wall chases. wall blocks. cavity walls. or encased in
some enclosure praovided by the Main Contractor.
Much more planning. however, is required to enable
adequate space provision to be made in ceilings and
ceiling voids and. at tender stage. the Main Contractor
should allow in his tender for the provision of all built-
in supports, frames. fixings and access panels which
may be required.

in the design processes of services the respective dis-
ciplines, i.e. drainage. mechanical services and elec-
trical services. may well be co-ordinated in themselves
with respect to the architectural and structural layout.
It is, however, far more difhiculi to integrate all runs of
all services without considerable toral co-ordination
being required. and these elements of design should be
included in the design brief,

The preparation of co-ordination drawings would
enable services to be installed withour a multiplicity of
complications. Where onc service needs to be designed
o be diverted around another. purpose made fittings
can be detailed and specified. Without prior co-ordina-
tion an installed service may need to be taken down
and moved to clear another. which costs extra money
for disturbances. wastage. additional materials and
delays. A purpose made fitting, designed to pass clear
of another. may cost a very small sum if this had been
included in the original tender. but to take down a
length of run to fabricate on site the means of diverting
one service around another would cost far more.

Full co-ordination of services during the design pro-
cesses could determine the optimum amount of space
required for services which would be reflected in the
cost o provide this accommodation. These drawings
would indicate 10 all the full extent of services with-
out the necessity of waiting until these had been in-
stalled. when drawings before the final installation
could be renewed and any modification considered.

For tendering pwrposes, full information should be
given to the respective sub-contractors. In this respect.
it 1s not always possible or practicable to provide him
with drawings showing full details of the structure.
together with sets of drawings indicating individual ser-
vices. since he mayv have neither the time nor the capa-
city of comprehending what complications there may
be or how they may effect the installation of the work.

tConrinwed at foar of page 163}
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The Diagnostic X-Ray Tube

Part 3

Rating
Principles

The rating of any machine is a statement of the amount
of work it can do in a given time. An example of this is
the horsepower rating of a car. The main enemy of the
X-ray tube is heat; its rating is, therefore, governed
entirely by the temperatures to which each of its aflected
parts can safely be allowed to rise and by the relative
success of the measures taken in design and manufacture
to minimise and to tolerate such temperature rise.

In medical radiology, ‘exposure time’ can mean any-
thing between a few milli-secconds and many minutes and
in rating the tube we have to cover the whaole of this range.

To clarify a point, by ‘maximum safe temperature’ we
mean that temperature at which, during the time for which
it persists, no serious damage is caused. ‘Damage’ is here
defined as a deterioration in the properties of the part
as a component of an X-ray tube. It is obvious, for exampie,
that the temperature of the target must never be allowed
to reach the melting point of tungsten, but even far below
this point, very undesirable effects will occur. When
tungsten is bombarded with electrons, the temperature
gradient between the surface layer and those beneath is
very steep. Differential thermal expansion therefore takes
place between these layers. The resulting internal stresses

Fig. 13. Focal track “crazing® or ‘“‘erosion’’,

JULY, 19409

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

are so high that minute cracks, increasing in number and
depth with progressive cycles of heating and cooling, oceur
in the tungsten (see Fig. 13). This effect is called ‘crazing’
or ‘erosion’, and accounts for the drop in X-ray output
during the life of the tube, the radiation generated deep
in the cracks being severely attenuvated by the surrounding
‘cliffs” of tungsten. The incidence of this is dependent
upon the temperature to which the target is allowed to
rise.

A second factor to be borne in mind is the rate of
evaporation of tungsten which is, of course, dependent
upon temperature. Tungsien evaporated from either the
target or the lilament re-condenses on the inside surface
of the glass bulb, where it forms a conducting film, This
effect takes place inevitably in all tubes as life progresses,
but, for reasons that will be explained later, in the interest
of tube stability it must be delayed as long as possible.

A third temperature effect, significant only in the case
ol self-rectified tubes, is that of thermionic emission of
electrons fronr the target. For example, if the focus is
raised to a temperature ol 2,300°C, an electronic emission
of 0-4mA for every square millimeter ol actual focus area
will take place. 1f, as in sell-rectification, the cathode
becomes posilive with respect to anode during alternate
half-cycles, this target emission bombards the (ilament
and other surfaces of the cathode. The filament tempera-
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ture rises, causing an even higher current overload of the
focus during the next hal-cycie. This phenomenon is
called ‘backfire” and may escalate over several cycles until
the tube breaks down (sec Figs. 14 and 15). Target peak
temperature is, then, our first criterion of rating and our
lirst intimation that rating is not a hard and fast principle,
but rather a4 compromise aimed at providing good diag-
nostic capability and at the same time adequate useful
life, The one can be enhanced only at the expense of the
other,

‘Heat-path’
Whilst the tungsten skin temperature at the focal spot
or track is, for the above rcasons, an extremely import-

Fig. 15. The effect of reverse emission (2).
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Fig. 14. The effect of reverse emission (1).

ant factor in determining the rating of a tube it is by no
means the only one. Heat generated at the focus travels
outwards to the external surface of the shield and thence
to the surrounding air. On its way from focus to shicld
the heat passes through various parts of the anede, each
of which has its own very definite thermal capacity and
upper temperature limit. The temperature reached by
cach of these elements of the ‘heat-path’ is determined by
the rate at which the heat arrives in and departs from the
point in question. For a given amount of heat generated
at the focus, therefore, the temperature reached by
any intermediate point along the heat-path will depend
upon:

{¢) The degree of thermal insulation placed between the

THE HOSPITAL ENGINEER




focus and the point in question (c.g. the slender
Molybdenum stem between target and rotor).

(h) The proportion of heat which, by virtue of the above-
mentioned thermal insulation and target surface-
treatment, ts induced to leave the target by radiation.

{¢) The efficiency of the provisions made to cool the
point in question.

This is just another way of saying that, for a given
design of tube, the temperature reached by any point
along the heat-path depends upon the rate at which heat
is generated at the focus, in other words, upon the power
of the exposure. Thus, the rating for a given exposure
time ¢ (in seconds) is the maximum power {(energy per
sccond} which can be applied via the focus so that the
amount of energy introduced m ¢ seconds will cause
(either during or following the exposure) the temperature
of the most thermally vulnerable element of the heat-
path to reach, but not to exceed, its maximum sale level.

‘Critical element’

We must now consider the effects, on the temperature
distribution throughout the anode, of isolated exposures
of varying duration, dealing now only with the rotating
anode tube.

Short exposures (ol the order of 0-1 seconds), whilst
usually high in power, represent relatively small amounts
of'energy (energy — power x time). The eflect of a single,
isolated exposure of (-1 seconds is to raise the surface of
the focal spot or track to a very high temperature (about
2,300°C), but to leave the whole of the remainder of the
target and anode cold. Clearly then the only factor limit-
ing the rating for this order of exposure time is the
temperature of the focal spot or track. In other words, at
or around 0-1 seconds, the focal track is the ‘most therm-
ally vulnerable element’ of the heat-path.

(N.B. Since we shall refer to this concept several times
in the course of this explanation we shall call it more
simply the ‘critical clement’.)

For longer exposures, of the order of 1 second, heat
spreads from the focal track to some extent and begins
to involve a wider annulus on the face of the target. The
critical element is now the focal track plus the temperature
tolerance and heat dissipation capabilities of the ad-
ditional area of the target receiving a significant amount
of heat. At about 2 seconds, as well as spreading cven
further over the face of the target, sufficient heat
passes through the thickness of the disc to give rise to
some thermal radiation [rom the back surface. In
addition a significant amount of heat now passes by
conduction to the centre of the target and slightly raises
the temperature of the top end of the Molybdenum stem.
As a result of this, heat begins to low down the stem and
into the head of the rotor to augment that arriving there
by radiation from the back of the target.

At an exposure time of about 5 seconds, the whole of
the mass of the target is raised to about 1,500°C (a bright-
yellow heat), the focal track itsell being, of course, very
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much hotter. Very large quantities of heat are now being
radiated from the whole arca of the target. The tempera-
ture of the top of the Molybdenum stem is now very high
and the heat arriving at the Molybdenum-to-copper
junction in the head of the rotor (by conduction and
radiation) is attaining signilicant proportions. Since this
junction must never approach, in temperature, 1,080°C
(the melting point of copper), it constitutes the ‘critical
element’ Tor this order of exposure time.

If this line of reasoning be continued until the exposure
time is many minutes in length {fluoroscopy) the bearing
lubrication, the thermal tolerance of the glass, the trans-
former oil, and all shield components are involved, and
each in its turn assumes the role of ‘critical element’ for
rating purposes.

Summarising, the rating characteristic ol a rotating
anode tube and shield depends upon the following
design features.

(1) Focus size (effective),

(2) Target angle (actual focus size).

(3) Focal track diameter These two  factors
{4} Anode rotational speed establish track speed.
{5) Target thickness.

(6) Target mass.

(7) Target surface area.

(8) Surface-treatment of target,

(9) Degree of thermal isolation of target with respect to
rotor.

(10) Degree of thermal insulation of rotor with respect to
bearings.

{11) Bearing assembly lubrication techniques.

(12) Thermal tolerance of the bulb glass.

(13) Thermal tolerance of the oil.

{14) Thermal tolerance of all other shield components,

{15) Volumetric capacity of shield oil-expansion bellows.

(16} Thermal capacity of shield shell.

(17) Thermodynamics of shield shell.

(18) Heat radiation properties of shield surface finish,

(19) Maximum desirable shield skin temperature.

(20) Air temperature in room (normally assumed to be
20°C).

Ratings in kilowatts

For any X-ray tube the rating characteristic is first
estimated by calcnlation. Since, however, no practicable
amount of mathematics can fully take into account the
inter-play of so many variables, the calculated values are
used merely as the basis for life tests in which many
thousands of exposures are applied to sample tubes. The
effects ol these preliminary rating values on the life of the
tubes is taken into consideration when compiling the final
characteristics, An important criterion here is, of course,
the incidence of focal track erosion measured in terms of
drop in X-ray output with life.
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Fig. 16.
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As stated previously, the published rating characteristic
is simply a compromise aimed at providing the best
diagnostic capability consistent with satisfactory tube
life. Higher ratings could be published for any existing
tube but shorter useful life would be the inevitable result.
By the same token, if the published rating is exceeded in
use, whilst immediate failure may not necessarily occur,
tube life will unquestionably be shortened.

The rating characteristic when finalized, as described
above, is originally staled in terms of the average power
(in kW) permitted for each value of exposure time (in
seconds). It consists, for a given high voltage waveform,
focus size, ete., of u single curve such as that shown in
Fig. 16. 1t will be appreciated (rom earlier considerations
that the extreme {luctuations of temperature experienced
by the local track are not reproduced in the more remote
parts of the heat path, having been ‘ironed out’ by the
thermal capacities of the more massive anode components
(notably, of course, the target disc). This means that lor
those parts of the heat path which are significantly heated
only by relatively long exposures, it is the average power

of the exposure which is of importance. For such ex-
posure times, therefore, the average value of the input
power determines the rating.

By contrast with this, for those exposures which heat
significantly only the focal track and its immediate
surroundings, the criterion of rating is the peak instanta-
neous power existing at any peint in time within the
individual cycles of the supply waveform. The tube rating
in watts is, therefore, dependent upon high voltage supply
waveform over the short-time range and independent of
this wavelorm over the long-time range, there being, of
course, an intermediate range of times over which a
smooth transition takes place from the lormer situation
to the latter. Thus, for a tube designed to operate, for
example, on either single phase full-wave rectified, or
three phase full-wave rectified supply, two power rating
characteristics are produced. Fig. 17 shows such a pair of
graphs, curve B being identical with that shown in Fig.16.
In Fig, 17 it will be observed that below an exposure time
of about 5seconds the three phasecurve is higher than that
of the single phase, indicating that, over this time-range,
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higher average powers may be used. This is because
the threc phase wavelorm is the smoother of the two and,
therefore, a given peak value of power permitted by the
rating represents a higher average value with three phase
than with single phase.

N.B. By the same¢ reasoning when using hall-wave
rectified waveform (in which power is supplied only
during alternate half-cycles) the ratio of peak power to
average power is about twice as great as with full-wave
rectification; the half-wave average power rating of the
tube for short times being consequently about half of that
for full-wave.

Ratings in HU/sec.

The power of an exposure, in watts, is the product of
kV (effective) and mA {effective). In practice, however,
since it is the peak value of the voltage wavelorm which
determines the short wavelength limit of the X-ray
12-:35A

kVp

the instrument used to adjust such high voltages is the
sphere gap (which measures peak value), the voltage is
always expressed in kVp. The milliameter cannot possibly
respond to the rapid (luctuations of tube current occur-
ring throughout cach cycle of the supply and, therefore,
indicates the /mean value of this current. To he of value to
the set designer and radiographer, therefore, our rating
characteristics must now be expressed, not in watts, but
in units of power in which due allowance for the waveform
of the supply has already been made. For this purpose,
the X-ray world has created a special unit of energy
known as the heat unit (HU) and a special unit of power
known as the heat unit per second (HU/sec.). Thus energy
in HU equals kVp>xmA mean xsecs. Power in HU/sec.
equals kVpx mA mean.

Clearly, if we now take our rating curves in watts and
convert them into HU/sec. by applying the correction
factor appropriate to each waveform, we shall produce
information of dircct practical value.

spectrum generated (A,;, = Yand since moreover

Taking first the three-phase full wave case, the relation-
ship is as follows:
Power in waltts
0-96
Energy in watt-secs.
096

Power in HU/sec. =

Energy in HU —

If we, therefore, divide each of the values given in our
three-phase full-wave rating (curve A Fig. 17) by 0-96, a
new curve, this time in HU/sec., will result.

In the single phase full-wave case, the following rela-
tionship exists:

Power in watts
071
Energy in watt-secs.
071

Power in HU/sec. —

Energy in HU -=

Familiar form of ratings

To obtain our HU/sec. curve for single phase fuli-wave
operation, we must, therefore, divide all values given in
curve B Fig. 17 by 0-71.

(N.B. From the above it will be apparent that in terms

. 096
of true power the three-phase HU/sec. is —~ or 135

0-71
times as great as the single phase HU /sec.)
These two new curves are shown in Fig. 18 (note
TkHU/sec. - 1,000HU/scc.).

To obtain the maximum permissible tube current lor
any combination of kVp and time, we simply take the
HU/sec. value for the time in question and divide by the
kVp (HU/sec. — kVpxmA). For example, on single
phase full-wave (curve D) the rating at 0-1 secs. is 46,000
HU/sec. The maximum current at 100k Vp, therefore, is

00 46,000
4(:1())0 or 460mA, whilst at 70Vp, )7— or 658mA

0
would be permitted.

40
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Fig. 18. Tube rating in kHU/sec. A
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Almost invariably the tube manufacturer takes the
calculation to this stage and publishes characteristics of
the familiar form shown in Figs. 19 and 20. These charac-
teristics show the limiting mA values appropriate to
each combination of k¥p and time and were derived from
curves C and D, Fig. 18, by the method described above.

Three-phase versus single phase

Incidentally, it will be noticed that, on exposure times
longer than 1 second, the permissible mA values on three-
phase are lower than those for single phase. This is seen
most clearly (rom Fig. 18, the curves actually crossing at
about 1 second. To explain this we must remind ourselves
that, over the long-time portion of the characteristic, the
average power is the criterion of rating. Curves C and D,
Fig. 18, are expressed in HU/sec., and were obtained by
dividing true power in watts by 0-96 and 0-71 respectively.
Thus for a given value of kVp and mA (HU/sec.), the frue
power on three-phase is approximately 35Y%; higher than
on single phase, in other words, to produce the same true
power, the HU/sec. values (and therefore the mA values)
on three-phase must be lower.
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Emission limitation

A further point of interest in passing is the way in
which (in Fig. 19) the 40kVp characteristic is cut-off at
950mA. The reason lor this is simply that, due to the very
close cathode geometry required to focus the electron
beam, the emission at maximum sale filament temperature
is not adequate to satisfy the target rating at this iow kV
value. Such a tube would be said to be ‘emission limited
at 40 kv

It should be obvious from the foregoing that the user
must be most careful to ensure that the chart selected is
the correct one for the type, focus size, high voltage wave-
form, and stator supply frequency of the tube being used.

Anade heating and cooling curves

The radiographic rating chart has a very important
limitation. It is based on the assumption that the tube is
relatively cool prior to the commencement ol each ex-
posure. Thus, if, as is usually the case, a sequence of
operation (radiography, fluoroscopy, or both), is involved,
more information than that given in the rating chart
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is required to be sure of avoiding tube overload. Strictly
speaking, of course, the radiographic rating of the tube
changes with anode temperature, or in other words, with
immediately previous use, but to attempt to deal compre-
hensively in published data with all possible combinations
of conditions would clearly be impracticable. However,
the manufacturer publishes another graph (see Fig. 21)
called the Anode Heating and Cooling characteristic, and
this, although strictly applicable to fluoroscopy only, can
provide guidance in determining the time-scale along
which we must spread our exposures to avoid overload.
In Fig. 21 the rising curves show the cnergy content in
single-phase units of the anode against time for a number
of rates of heat input in single-phase HU/sec. They are,
strictly speaking, valid only if the input is steady at the
values quoted. The falling curve is the cooling characier-
istic, showing the energy content of the anode against
time when the input is zero. This is valid irrespective of
the manner in which the encrgy was applied. The upper
limit of the graph shows the maximum permissible anode
heat storage capacity. The maximum continuous rating of
the anode is immediately apparent, being that value of
input in single-phase HU/sec. at which the heating curve
approaches, but never quite reaches, the line representing
the maximum heat storage capacity. This level of power
may be applied for an indefinitely long time provided that:

(@) 1t is applied steadily.
{hy The continuous rating of the shield is adequate.

Application of published data

The following examples indicate how the information
contained in the anode heating and cooling curves may be
used in conjunction with the rating charts to programme
the X-ray tube.

CASE 1 Fiuoroscopy only
For fluoroscopy only, the anode heating and cooling

The maximum length of this interval depends upon what
is required next, If, for instance, a further period of 50
seconds at 2,000 HU/sec. is required, the anode must first
be allowed to lose this amount of heat, i.e. 2,000 < 50, or
100,000 HU. Following the cooling curve from the point
ol maximum heat storage (135,000 HU) down to 35,000
HU, we see that the necessary minimum interval is 4
minutes 15 secs. If, of course, the required input power
were 650 HU/sec. or less, this, subject to shield cooling
considerations, could be carried out continuously.

When dealing with low current operation, e.g. screen-
ing, it is essential to bear in mind that under such con-
ditions, single phase full-wave rectified voltage, normally
regarded as 100%, sinusoidal, will assume a waveform
similar, in terms of ripple, to that of three-phase full-wave,
if the cable capacitance is greater than about 1,200pF per
pole. The capacitance per metre of normal diagnostic
cable is approximately 185pF. When screening, then, with
high voltage cables of 6-5 metres (approximately 20 it.)
or more in length on a single-phase full-wave circuit,
power in HU/sec. equals kVp>xmA x1-35 (see note on
page 155).

Heating and cooling curves are not normally pub-
lished in terms of three-phase HU as well as single-
phase, it being sufficient, when computing energy-storage,
to use the single-phase characteristic and multiply all
kVpxmA or k¥Vp:x<xmAs values by [-35 before applying
them to the graphs. For the sake of clarity let us take two
further examples.

Example 1
Screening onfy is required at 80k Vp for an indefinitely
long period. The apparatus is single-phase full-wave
with short cables, i.e. less than 20 ft. From Fig. 21 we
see that the maximum continuous rating is 650HU/sec.
We have in this case no need to allow [or smoothing,
therefore, power in HU equals kVpxmA, and maxi-

characteristic is direct-reading. Thus, for example, accord- mum permissible continuous screening current @
ing to Fig. 21, 2,000 single-phase HU/sec. may be applied P ! & 80
for | minute 45 secs., after which an interval must ensue. i.e. BmA approximately.
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Example 2

Taking the same case with cables fonger than 20 ft,
power in HUjsec. equals kVp>mA « 1-35. Therefore,

maximum screening current equals i.c. 6mA

650
801357
only.

CASE 2 Radiography only

To reiterate, the characteristics which govern all pro-
vedures involving radiography are the rating charts {e.g.
Fig. 19), and the anode H and C curves (Fig. 21). The
rating charts cnable a single radiographic cxposure on a
cool anode salely to be made. Theoretically, however,
when a radiograph or radiographic series is contemplated,
consideration should first be given (o the amount of heat
already stored in the anode due to immediately previous
use, t.e. use in the last seven minutes. The anode cooling
charucteristic enables this (o be done.

Example |

tt is required, using a single-phase, full-wave rectilied
generator, to make an exposure at 100kVp 150mA, 5 secs.
and to follow it as quickly as possible with a second
identical exposure, there being no screening during the
interval. Tt is seen from the rating chart that these ex-
posures are permissible when considered separately, The
minimum interval required can be determined as follows.

Assuming no work during the seven minutes prior to
the first exposure (i.e. that the anode is cold), the anode
heat content al the end of the first exposure is given by:

E - kVpxmA xseconds
— 100150 x5
= 75,000HU

Now the maximum permitted anode heat content is,
from the heating and cooling characteristic, seen to be
135,000HU. Therefore, the anode must be allowed to cool
1o 135,000-75,000, i.e. 60,000HU before we dare to apply
the second exposure. From the cooling curve we sce that
the anode cools from 75,000 to 60,.000HU in 45 seconds.
This, then, is the shortest interval required between our
two exposures to avoid overload.

Example 2

Assuming a three-phase full-wave supply and using the
same factors as in example I, the following reasoning
applies,

Assuming no work during the six minutes prior to the
first exposure, the anode heat content at the end of the
first exposure is given by:

B kVpxmA <secs. « 135
100,000HU approx.

The maximum permitted anode heat content (Fig. 21)
1s 135,000HU. Therefore, at the commencement ol the
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second identical exposure the heat content must not be
more than 135,000—i00,000, i.e. 35,000HU. From the
cooling curve we sce that the anode cools lrom 100,000 to
35,000HU in 3 mins. 15 secs. This, then, is the shortest
interval required between the two exposures to avoid
overload.

It should now be clear that strict observance of mini-
mum intervals between exposures is just as essential as is
limiting the exposures themselves to the prescribed maxi-
ma given by the rating charl. However, the plotting
technique of tube programme planning, described above,
is only necessary where there is a danger of the heat
storage capucity of the tube being used up in a particularly
heavy diagnostic procedure. Otherwise, the following
general rule should be observed:—

When taking radiographs without Muoroscopy in the
intervals, single exposures may be applied indelinitely at
full rating provided that:

(@) each interval in seconds is at least equal to the number
of HU developed by the most powerful exposure
divided by half the continuous rating of the anode
in HU/sec.

{h) The average rate of heat input does not exceed the
continuous rating of the shield,

This means, for example, that if the heaviest exposure
is 80k Vp 500mA (single-phase) 0-1 seconds, i.e. 4,000HU,

»

175 i.e. 12 seconds.

the minimum interval —

CASE 3 Scrial radiography

When considering limited series of radiographs taken
in very rapid succession, for example in angio-cardio-
graphy, the cooling which takes place during the intervals
between individual exposures is negligible. Also, the heat
transference by conduction from the focal track is reduced
by high target temperature. In order to make allowance
for these factors the following rule should be observed
when programming angio, cine and similar series:—

Exposures may be made in rapid succession up to 80
per cent of full radiographic rating provided that:

(¢) The total energy in HU deveioped by the complete
series does not exceed BO per cent ol the energy per-
mitted by the rating charts for a single exposure
equal in time to the complete series, including inter-
vals.

(M All intervals in the series are cqual.

(¢ Each interval between series is at least equal to the
total energy in HU/sec. developed by the most power-
ul series divided by half continuous rating in HU/sec.

Fxample | (Series-time known)

bt is desired to make a series of expesures lasting 3
seconds, theindividual exposure data being 90k Vp 10mAs,
i.e. S00HU. How many exposures are permitted? What
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is the minimum interval between successive identical
series?
According to our rule the exposure time will be that

. . . 100 .
which permits an energy input equal to > 900, i.e.

80
LLI20HU per exposurc. Examining our rating chart
(taking the 100kV curve for eas¢ of mental calculation)
we find that at 0:02 seconds 100kVpat 350mA is permitted,
representing an energy input per exposure of 100 x 550
0-02, i.e. 1,100HU. Since this is within 2 per cent of our
requirements we decide to accept 0-02 as our individual
exposure time. Our tube current for 10mAs will, therefore,

be ()I—(()}i i.e. S00mA.

From the rating chart we sce that, at 3 seconds (our
series-time), the permitted energy input is 100kV < 200mA
x 3 seconds, i.e. 60,000HU. Our rule permits us to use
80 per cent of this, i.e. 48,000HU. Therefore, the number

. . ) 48,000 |
ol exposures in the series may not exceed 950 * e 53,
which represents an exposure rate of 17 per second.

The total exposure time ol the series is 53 <0-02 - - 1-06

seconds, leaving 3-0—1-06 or 194 seconds to be divided
into 52 cqual intervals.

1-94
Each interval is then — i.e, 0-037 seconds.

52
. . . 43,000
Mintimum interval between serics = 335 148 secs.

or 2} min.

Example 2 (Exposure rate known)

Exposures at 80 kV 20mAs are required at a rate of
6 per second. How long may the series last? What is the
minimum interval between successive identical series?

Energy per exposurc equals 80«20, ie. 1,600HU.
Individual exposure time, according to our rule, is that

. . . 1,600 .
which permits an energy input of x 100, i.e.

80
2,000HU.

From the rating chart we find that at 0-04 seconds
[00kVp 520mA is permitted, representing an cnergy
input per exposure of 100520004, i.e. 2,080HU.
We can, therefore, safely adopt 0-04 seconds as our
individual exposure time. The series is to take pluce at
& exposures per second, i.e. at an input power of 6
1,600 or 9,600HU /sec. The serics time is, according to
our rule, that time which would permit, in a single expo-

9,600 ,
sure, a power input of !80 # 100, i.e. 12,000HU/scc.

Using the 100kVp curve on the rating chart (lor con-
venience in caleulation) we see that 120mA (100kV ~
120mA =12,000HU/scc.) is permitted for 7 seconds.

This then is our series duration time. The number of

exposures in the series is 6= 7, i.e. 42, each of which
lakes 0-04 seconds. Total exposure time of the serics is,
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therclore, 42 ~0-04 or 168 seconds, leaving T—1-68, or
5-32 seconds to be divided equally into 41 intervals of
0-13 scconds. Minimum interval between series
9,600 %7 ‘ G
s 206 secs. or 3% mins.
CASE 4 Screcning and Radiography Combined

There are, of course, several diagnostic procedures
which demand fluoroscopy punctuated either by single
radiographic exposures or by groups of exposures in
fairly rapid succession. The former type of application
corresponds to the type of work carried out in a depart-
mentwhere sereeningand general radiography are practised
as required throughout the day, A typical example of the
latter situation is represented by gastro-intestinal investi-
gation.

Since it is essential that the heat content of the anode
shali never be allowed (0 exceed specified maximum heat
storage capacity, the heat introduced during screening
must be kept sufliciently low to ensure that, when radio-
graphy commences, enaugh of the heat storage capacity
remains for the radiographically introduced heat safely
to be accommodated.

The anode heating and cooling characteristics provide
the information required when considering the per-
missibility of various combinations of screening and
radiography.

Example |

Starting with a cold {ube a period of screening lasting
for scveral minutes is required. This is to be followed
immediately by a single exposure ol 100kV 300mA.
What is the maximum level of screening permitted ? (The
apparatus is single-phase full-wave rectified.)

The energy of the exposure is 100 > 300, i.c. 30,000HL).
The maximum permitted heat storage capacity ol the
anode is, [rom the heating and cooling curve, 135,000HU.
11, therefore, screening is limited so that the anode heat
confent due to screening cannot rise above 135,000
—-30,000, i.c. 105,000HUJ, the radiographic exposure cun
safely follow.

On our chart we see that the 500HU/scc. curve flattens
off at about the 100,000HU level, We can, therelore,
regard 500HU/sec. (e.g. 100kVp 5mA) as our maxinmum
safe level of screening prior to the exposurc specified.
Should the curves available nol prove so convenicently
situated as in this example and provided there are enough
curves representing input helow the maximum continuous
rating, interpolation is satisfactory. For example, if our
calculation had given a maximum energy level duc to
screening of 85,000HU instead of 105,000, we could salely
have taken 4530HU/sec. (midway between 400 and 500) as
our maximum safe screening rate.

Exanmple 2
Starting with a cold tube a period of screening lasting
several minutes is required. This is to be immediately
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followed bya group of four exposures (each o 15,000HU),
there being no significant cooling period between expo-
sures. What is the maximum permitted screening rate?

The exposures must, in the absence of significant cool-
ing intervals, be taken as a single pulse of 4:< 15,000, i.e.
60,000H U, the individual exposure times and the mini-
mum series time being governed by the ‘80/80 rule’, as
previously described. In order that 60,000HU shall re-
main available after screening the heat stored due to
screening must not exceed 135,000—60,000 = 75.,000.
This, as seen from the heating and cooling characteristics,
corresponds to a screening power of 400HU/scc. (or say,
100kV, 4mA) approximately.

In the absence of heating curves corresponding to the
lower values of heat input rate the cooling curve can be
used to provide the answers. Thus, in the above example,
if we wish to limit the heat content due to screening Lo
75,000HU, this would be achieved if the anode heat
content were to stabilize at this value, in other words, if
the rate of heat input equalled the rate ol heat output
(coaling). By drawing a tangent to the cooling curve at
the 75,000HU level we see that the slope corresponds to a
rate of cooling of 120,000 in 5 mins. 10 secs., or about
390H U/sec.

[t should be appreciated that the calculation technique
in the above examples is included mainly to demonstrate
the significance and interdependence ol the published
data. Such calculations are only necessary whenever the
proposed work schedule is unusually heavy or when
evaluating the heaviest work schedule envisaged for a
particular set prior to specifying the type of tube required.
In practice il is normally sufficient Lo abide by the follow-
ing rule:—

Combined screening and radiography muy continue
indefinitely provided that:

(a) screening is limited to not more than hall continuous
rating.

(h) each interval between single exposures is af least equal
to the energy developed by the most powertul expo-
sure divided by half the continuous rating.

(¢} each radiographic series conlorms to the ‘80/80° rule
already described.

(c/) each interval between series is at least equal to the
total energy developed by the most powerful serics
divided by hall the continuous rating.

(e) the average rate of heat input does not exceed the
continuous rating of the shield.

In practice the work is of such a varied nature and pre-
calculation frequently so impracticable due to technical
complexity and lack of time, that only by ensuring that
the tube fitted has a reasonable safety margin in terms of
heat storage capacity can satisfactory tube lile be expected.

Part 4 of The Diagnostic X-Ray Tube, the concluding
section, will be published in the August issue of “The
Haspital Engineer.”
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ELECTRO-HYDRAULIC LIFT FOR
SLOUGH HOSPITAL

AN ELECTRO-HYDRAULIC Tift has becn installed at Upton
Hospital, Slough, as part of an extensive conversion.

Prior to the currenl conversion, Upton was 2 general
hospitat in the Windsor Group. It is now to become a
specialist  hospital  with  emphasis on  obsletries  and
gynaecology. There is, in addition, a geriatric unit, and
it is there that the electro-hydraulic lift has been installed.

The geriatric unit consists of four wards—two on the
ground floor and two on the first floor——with a total of
50 beds, fogether with all mecessary supporting facilities,

unit for geriatric patients.

Because of the need to move the elderly paticnts from
floor to floor withoul causing discomfort, it was essential
for the geriatric unit to be eqguipped with a lift which
would be extremely smooth and quiet in operation, and
capable of accurate levelling at both landings.

By choosing an electro-hydraulic lift it was possible to
ensure levelling within a quarter of an inch at both land-
ings, combined with smooth acceleration and slowing. In
the event of pawer failure the Tift can be lowered immedi-
ately by a hand valve,

To provide ample room for a paticnt in bed, together
with attendant staff, the lift car is 7-9” wide by 54" deep
internally. Two-leaf doors are fitted at each landing giving
a clear opening of 7-0”. The car walls are finished in grey
Farmica and the floor is linoleum covered.

The working capacity of the lift is 35001b; the raising
speed s 35ft/min and the lowering speed is 50ft/min.

To house the lift, an existing stairway was removed and
the lift installed in the location of the old stair well. Be-
cause all loading is transmitted from an ¢lectro-hydraulic
lift dircet to the foundations by the hydraulic rams, the
shaft need only be a light non-load carrying structure.

The electro-hydraulic lift is powered by a quiet-running,
compact pump unit. Together with the control equipment,
this unit is housed in a small motor room close to the lift
at ground Tevel so that enly a minimum of headroom is
required at the top landing. Again, only a 20-inch pit is
needed for an electro-hydraulic lift. At the hospital, to
ensure absolute quietness in operation, the power unit has
been surrounded by a sound-proof box.

SHOREHAM CONTRACT TOPS £80,000

Electrical Contractors Locke & Soares Ltd. arc 1o carry
out work worth £84.000 as part of Phase 1 of Southlands
Hospital, Shoreham-by-Sea, Sussex. Al Shoreham, the South
West Mectropolitan RH.B. has awarded Rice & Sons Ltd. of
Brighton the overall £673,000 contract for the project.

At the hospital, the clectricity authorily is bringing in a new
11 kV service, and Locke & Soares’ work entails providing
consumer’'s 11 kV transformer and switchgear cquipment--all
medium  voltage distribution—and standby gencrator equip-
meni, Coupled with this work is the provisien of services in
four operating theatres, and x-ray departments.

The Consultant Architect with overall concern in the arcas
of design, quantily surveying and structural, eleetrical, and
mechanical engineering. is J. G. L. Poulson in association with
the Architect and Engincer to the Board.
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BROMPTON HOSPITAL
New Intensive Care Unit

1. The Hospital

BromeTON HOSPITAL was initially founded for the treatment
of patients suffering from pulmonary tuberculosis since no
other hospital would readily admit this group of cases, and the
international reputation of the hospital was established on its
standards and methods of treatment of (his disease.

The decline in the need for treatment of tuberculosis co-
incided on the one hand with dramatic developmentsin surgery
of the heart, and on the other with developments in the medical
treatment of respiratory and cardiac conditions, including
bronchitis, emphysema, asthma and coronary disease.
Brompton Hospital has been one of the leaders in (hese fields
and patients come from all over the world for treatment here.

In four years’ time the oldest part of the hospital is to be
demolished to make way for a new Cardio-Thoracic Centre,
When this is built, Brompton Hospital will join forces with the
Mational Heart Hospital to creale a postgraduate chest and
heart centre which will be unique in the world.

2, The intensive care unit
{a} Origins

The special reguirements of cardiac surgery led to the
setting aside of a special room in which to nurse the
patients post operatively as long ago as 1960, at a time
when the concept of inlensive care units was little known.
In 1964 two further rooms were added in order that all
the critically ill patients, including those requiring
medical intensive care, might be looked after by specially
trained nurses of the highest calibre. Tt was recognised at
the time, however, that these rooms, which were no more
than converted wards, fcll far short of the high standards
required for intensive care, and a start was made in
planning the unit which is now nearing completion.

(h) Size
The new Intensive Care Unit consists of :—
A large open area equipped for up to 8 beds: this will be
occupied by patients for 24 to 48 hours after operation,
when they will be transferred to the post-operative ward.
An adjacent area of five single rooms: these will be
occupied by patients who have developed complications
after operation; who are infectious; or whose lungs are
nol functioning properly.
A separate areq of five beds, consisting of one room of
two beds and three single rooms: this area will be used
primarily for patients who have had ‘coronary” attacks;
it is also suitable, with a minimum of modification, for
nursing patients after transplant operations.
Various ancillary rooms: such as changing rooms, sluices,
a doctor’s office, sister’s office, conference room, labora-
tary, treatment room, nurses’ rest room and relatives’
roon.

An intensive care unit has been defined as a unit for patients
requiring the assistance of mechanical devices for the support
of life; it is natural therefore that this unit, serving as it does a
hospital of over 350 beds entirely for patients with defective
hearts and lungs, should be one of the largest of its kind. 1t
will accommodate all the critically ill patients in the hospital
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excepl the babies, for whom a small unit has been established
in the pacdiatric ward.

(¢} Features
Visitors to the unit, before it is in use, may be surprised
at its apparent spaciousness compared with an ordinary
ward. The recason for this is the great amount of equip-
ment which may be, and often is, necded for each patient,
and (o provide for this therc arc at the head of every
bed up to twelve clectric points as well as outlets for
oxygen, anaesthetic gas, compressed air and medical
suclion, all brought by pipcline from elsewhere in the
hospital.

The Unit is situated on the top floor of the hospital’s South
Block and panoramic views over Chelsea, Kensinglon and
beyond can be had from it. Although the majority of the
patients will be too i1l to notice these, they will be appreciated
by the siafl working there, The nurses’ rest room is particu-
larly fortunate in this way and nurses taking their short tea
and collee breaks will be able to look right over the hospital’s
North Block towards Hampstead and Muswell Hill.

A unique feature is a new type of respirator system, the
provision of which has been made possible by a gencrous grant
from the King Edward VII Hospital Fund for Londen. Devel-
oped by one of the hospital's consultant anaesthetists in
consultation with a manufacturer of medical equipment the
system consists firstly of a single compressed air plant de-
livering sterile air to every bed; at the bed there is a simple
respirator for controlling the rate and quantity of air enlering
the patient’s lungs; and, finally, at the base of each bedhead
unit there is a pipe which carries away the air after it has left
the patient’s lungs. This system has many advaniages over the
conventional respirators, but by far the greatest is the fact (hat
the air breathed by a patient connected to the respirator is
quite independent of the air in {he unit. This will reduce the
risk of cross-infection, a major hazard in units of this sort.

Of course, not all the patients are connected to respirators
all the time, and a further precaution against cross-infection
has been the installation of a forced air ventilating system
which changes the air in the whole unit up to twenty (imes
every hour.

There will be a plentiful supply of cardioscopes for measur-
ing the electrical activity of the heart; in addition, there will
initially be one full-scale moniloring system: this one, de-
veloped at St, Thomas’s Hospital, measures, displays and,
when required, records both the heart’s elecirical activitics and
the blood pressures inside the chambers of the heart.

Many small but important design features have been in-
corporated into the unit to make it function more efficiently
and so provide as good as possible a service to the patients,
The general ward lights, which are coloured (o match almost
exactly the colour of daylight on a cloudy day, can be serviced
and maintained from above the ceilings; they have special
diffusers to obviate glare in the patients’ eyes. The walls of the
single rooms are made from plastic laminates which can be
wiped clean without difficulty; arge double-glazed panels with
integral blinds give maximum facilities for observation
coupled with privacy when required. Two rows of special rails
are installed on the walls in cach ward: on these can be hung
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all types of equipment as well as shelves; very little will need
to stand on the floor. The floor itself is covered with an im-
permeable polyvinyl chloride sheeting which is foam-backed
to reduce noise (0 a minimum.

(¢f) Staffing
For every patient in an intensive carc unit there must be
four nurses to give a 24-hour service seven davs a week,
This type of nursing makes the greatest demands on the
staff, but it also brings very high rewards. The patients
are critically ill, so much so that until a few years ago
many would have had no chance of surviving. Great
skills of observation and interpretation arc developed by
the nurses there, and the condition ol the patients,
coupled with the complexity of the equipment in use,
means that there is a much closer involvement of the
various disciplines—medical, nursing and technical—
than usual. It is factors such as these that bring (o the

hospital stall who enjoy the challenge which such work
brings.

(¢} The Futare

The staff of Brompton Hospital are working on the
frontiers ol knowledge in the field of chest and hearl
medicine and surgery. Heart transplantation is a develop-
ment which has caught the public eye and one which
obviously in the course of time will have a part to play
in the hospital’s work; it will doubtless be followed by
lung transplantation and eventually, perhaps, by the
insertion of man-made hearts and lungs. In the mean-
time, more and more sophisticated drugs and methods of
treatment enable patients to five longer and more useful
lives. In atl these developments the new Intensive Care
Unit will play its part in providing an environment as
near ideal as possible for the care of paticnts poised
between life and death.

RESEARCH IN TRANSPLANT SURGERY AT EAST GRINSTEAD

THE FUTURE development of ‘spare parts’ surgery depends
heavily on a recent yet already vital surgical technigue.
This is microvascular surgery—the rejoining of severed
veins and arteries which literally supply the life blood
without which transplanted organs or tissue cannot live.

Apart from replacement of major organs such as the
heart, kidney and liver. microvascular surgery has made
possible the reimplantation of partially and sometimes
totally amputated fingers. The same techniques on a larger
scale have, in several known cases, allowed successful re-
implantation of arms severed above the elbow.

Of the many branches of surgery that can and are bene-
fiting from rescarch, plastic surgery has poerhaps the most
to gain and can make the most immediate progress. Work
on the reimplantation of digits has already made remark-
able strides. Now the ‘one stage’ tissue graft is being per-
fected. At the moment it is necessary to leave attached to
the donating area, the flap of skin that is being trans-
planted, simply to keep its blood supply until the graft
has “taken” into the transplant bed. By joining up suitable
supply vessels to feed the new tissue, it is hoped that
second and sometimes third operations will become un-
necessary, Results are also more satisfactory. Better skin
colour and texture matches are possible as the ¢hoice of
new skin is less restricted, and may eventually include
donated tissue. Shrinkage of new tissue is also avoided.
Donated skin can and is used in plastic surgery al pre-
sent, but only as an intermediary as its life is limited.

At the research unit of the Queen Victoria Hospital at
East Grinstead, world famous for its plastic surgery unit
started by the late Sir Archibald McIndoe, there is a pro-
gramme of advanced experimental research in micro-
vascular surgery. Tissue and organ transplants in rats are
already providing valuable new knowledge and experience
in the technique of rejoining fine blood vessels as well as
the problems of immunity—the body's rejection of a
‘foreign’ tissue.

One of the hospital’s six consultant plastic surgeons is
conducting a series of experimental operations. The tech-
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nical problems of working on tiny blood vessels Imm. in
external diameter and less, are mainly of technique and
precision. Stitching has proved to be the most satisfactory
of the several methods of joining these blood vessels. But
stitching together the elastic walls of a vein less than the
thickness of a pencil lead, or the width of a pinhead,
demands exceptional skill and precision. Any restriction in
the channel resulting from inaccurate anastomosis causes
abstruction resulting in thrombosis. Hall a millimetre of
narrow ng in a vessel of 15 mm. is disastrous,

Meticulous care and exactitude made work on all but
the larger vessels unreliable until the introduction of the
use of the operating microscope. The ophthaimologist's
toupe (a magnifying glass worn on the forehead) was
useful but the likelihood of success was greatly increased
by more sophisticated instruments. Once the surgeon is
accustomed to magnification it is an enormous advantage
and soon becomes indispensable. For working on vesscls
of Imm. or less an operating microscope is essential.

Carl Zeiss of West Germany brought their optical
knowledge to surgery with the original operating micro-
scope for E.N.T. surgeons over ten years ago, and now
manufacture high precision instruments for virtually every
branch of surgery and medical research. The Zeiss Diplo-
scope installed last month at East Grinstead magnifies up
to 20 times. Stereoscopic or three dimensional binocular
viewing is possible for two people, with individual magni-
fication changers. The angle of vision is identical, so two
surgeons can work with total co-ordination. This can re-
duce operating time to less than half. Suture of a single
Imm. vessel normally takes over thirty minutes, but
between two surgeons can be reduced to less than fifteen.

At East Grinstead, the instrument is currently being
used to perfect kKidney transplants in rats. Liver transplants
will follow. Rats are used because inbreeding through
about twenty-live pencrations produces genetically iden-
tical amimais. The problems of transplant immunology
can therefore be reduced to negligible proportions using
animals with identical genetic makeup. By comparing the
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effects of similar operations on organically compatible
pairs of rats and unrelated animals, immunologists are
able to study the effects of suppressing the rejection pro-
cess. Already, laboratory experience has made possible
operations on humans which could not otherwise have
been undertaken. This has been in the field of reimplan-
tation of partially amputated digits. The most notable was
the rejoining of an almost totally severed ring finger from
a two and a half year old boy. An artery only O-7mm, had
to be rejoined and was the smallest human vessel on
which the surgeon had ever operated.

Hand in hand with surgical research is immunology
which is developing a new science of tissue typing. This is
similar to categorising blood groups, except that tor tissue
is a good deal more complex. Bone and nerve suture is
also involved in digital transplants and the nerve endings
can be very accurately rejoined under high magnification
to give guicker and more ‘real’ return of sensations from
the limb’s extremities,

Operations can be photographed, filmed or televised
without hindering the surgeon by replacing the second set
eyepieces with a camera. This records exactly what the
surgeon himself sees, and in the same perspective. Its value
is obvious in introducing other surgeons lo microvascular
lechniques which may well be the key to the next major
step torward for virtually every field of surgery.

UNIQUE DISH WASHING EQUIPMENT
AT WEST CUMBERLAND HOSPITAL

A COMPLETELY unigue conception in Dish Washing equip-
ment, contrasting with the traditional conveyorised and
cabinet machines which employ racks for crockery and
cutlery, are the Dawson-MMP I[n-Trolley machines, two
of which are installed in the West Cumberland Hospital.
This is one of Britain's newest hospitals and with its repu-
tation for advanced medical techniques it is fitting that in
the important process of washing-up, it should be
equipped with plant which is not only completely diflerent
from anyth’ng previously thought of, but, more imponiant,
is perfectly suited to both the layout of the hospital and
the high standard of hygiene it maintains.

Located in a purpose-built room, the two Dawson
machines serve sixteen wards which on average have
about 30 patients per ward, the furthest being about 300
yards from the wash-up point. The principle is simple.
Each ward has its own specially built trolleys which Daw-
son-MMP supplied with the machines, and the crockery
and cutlery is kept on these at all times, only being re-
moved when the meals are actually served. Apart from
going to the wash-up room the trolleys stay in the ward
and, between meals, the tableware is protected by a [abric
cover which envelopes each trolley. When a meal is
finished the ward staff load the crockery and cutlery onto
the trolley and this is wheeled to the wash-up room. At
the front of each washing machine is a roll-back stainless
steel door which is raised automatically, to enable the
operator to push the trolley into the cabinet. The operator
then closes the door and switches on the automatically
timed and controlled treatment cycle. Jet pipes positioned
inside the machine project between the shelves of the
trolley. as well as above and below, and during the treat-
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ment process these move slowly from side to side, ensur-
ing comprehensive coverage with the powerfully jetted
treatment. The two stages of treatment are hot detergent
solution wash at 145°F (63°C) followed by a scalding
fresh water rinse at 190"F (88°'C). This removes cvery
trace of detcrgent and leaves the items hot for quick self-
drying. As well as the moving jets, stationary jet pipes
located on the inside walls of the cabinet augment the
washing and rinsing processes. When the treatment cycle
has been completed the machine automatically cuts out.
‘The trolley is allowed to remain in the machine for some-
thing less than a minute, by which time, because of the
residual heat from the scalding final rinse, the crockery
and cutlery is virtually dry. The cover is then immediately
placed over the trolley, which is returned to the ward
where it remains until the next meal. Both the trolley and
its cover are marked with the appropriate ward number so
that there is no interchange of crockery and cutlery.

There are three types of trolley in use: The breakfast
trolleys are suitable for fruit and cereal bowls, small plates
and the general ware used at this meal. Those for dinner
take soup bowls, dinner plates, cups and other appropriate
dishes, and are also used for lunch. The third trolley is for
tea-time items such as cups, saucers, tea plates ete.

Mr, Cook, the Catering Oflicer at West Cumberland
Hospital, considers that this is the best system of dish
washing he has ever experienced. In fls simplicity of
operation it is superior to any other and probably its
biggest asset is that there is less manual handling of
crockery and cutlery than with any other system. Not
only does this contribute substantially to the high standards
of hygiene maintained at the hosplital bul also it con-
siderably reduces the risks of costly breakages.

A Gheaper Hospital?

(Continged fram puge 150)

In the critical early planning of a hospital unit it is
of the utmost importance that great care is exercised
in determining from the medical users their cxact
requirements, bearing in mind the fact that the com-
pleted hospital would not be available until some years
afler the planning exercise, but including an allowance
for an element of future development in the field of
medical science.

Knowing all the requirements of the user, and with
the full knowledge that these requirements would not
be changed, with such co-ordination as described, the
site supervisory staff would have more time for guality
control. Without the necessary drawings, and with a
view to minimising the amount of money which would
otherwise need to be spent on site alleralions, more site
supervisory staft would be required having the ability
to be constanily anticipaling where conflictions may
occur and having the authority to make on-the-spot
decisions for minor changes 1o overcome otherwise
future expensive remedial work.

Failure Lo provide money for co-ordination in the
design stage may, in the long run, prove far more
costly by site alterations.
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NEW HEAVY DUTY PACKAGED UNITARY AIR
CONDITIONER

J. Samuel White & Co. Ltd., of Cowes, Isle of Wight,
have introduced a new heavy duty packaged unitary air
conditioner designed primarily for single and mulli-room
applications.

Named the Fairline Gladiator Model E225, it has a
nominal cooling capacity of 225 RT (27,000 Btu's per hour).

It is designed for through wall or window mounting, or
installation remote from the conditioned space, thus pro-
viding either free-blow or remote ducted muiti-zone environ-
ment control.

When installed for remote ducted applications, the fascia
panel is discarded and the duct spigot provided as standard
is connected to ducting, This allows conditioned and return
air to be handled by means of the ducting.

For ducted applications the Gladiator is provided with a
remote thermostatic control unit.

The basic free-blow window/wall madel is a cooling only
unit. A 4 kW heater battery is available as an optional
extra,

Multi speed fan delivery is provided giving air flows of
approximately 750 CFM, 810 CFM and 900 CTM by a
centrifugal type evaporator fan,

A propeller type condenser {an fitted with a stinger-ring
affords maximum condensate pick-up. Excess condensale
is alomised through the condenser. Dehumidification capa-
city is approximately five pints (2-85 litres).

Fresh air intake and stale air exhaust facilities are built-in
as standard.

Long-life filters which can be cleaned by vacuum cleaner
or washing are provided to trap dirt, dust and pellen.

The dimensions of the Gladiator are: 27 inches (685 mm.)
wide, 211 inches (545 mm.) high, and 35} inches (895 mm.)
long. When installed it projects only 3% inches (92 mm.)
into room space.

ELECTRICAL INDICATING THERMOSTATS

Ward Brooke & Co. Lid., Loudwater, Bucks., ure now
producing a range of electrically operated indicating ther-
moslats designed for use in applications such as temperature
control and indicating in cold stores, refrigerating systems,
incubation cabinets, blood banks and general process heat-
ing syslems,

These units, which incorporate the features of clear tem-
perature indication and switch sciting positions plus close
switch differential, are available for a variety of different
operating temperature bands ranging from —80/-+80°C,
(—110/+160°F) (o 150/350°C. (350/650°F.). Operation is
by means of a liguid filled bulb which is connected to the
main unit by a capillary tube.

The system is robust and rigid with ample power to
operate the switches without significant loss of indicated
accuracy. A simple yet fully adjustable mechanical linkage
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system opcrates the switch control mechanism. A variety
ol standard micro-switches are used according to the cleec-
trical duty imposed on ithe switch.

Two sub-miniature micro-swilches operating in tandem
can be supplied and these are simultaneously adjusted from
the same seiting scale and are also factory set to operale
al either the same or different temperatures. In addition,
‘fail-safe’ switches can be built-in.

ALLEN YGNIS EXTEND ‘06> BOILER RANGE

Allen Ygnis Boilers Litd.,, Princes Road, Tipton, Stafls,
announce that they have extended their range of model
*606° boilers to include 1wo new models with respective out-
puts of 20 million and 24 million Blu/h. These latest addi-
tions to the ‘606’ range mean that a total of 19 sizes is now
available with outputs ranging from 400,000 Btu/h which
will permit larger applications to be catered for.

Suitable for either oil or gas firing, the boilers are con-
structed for working pressures of up to 150 1b./in.* and have
operating etficiencies between 81 and 834,

PLASTIC COATED TRU-WEL TUBE NOW
AVAILABLE

A further development in ‘I'ru-Well central heating tube
has been announced by Tube Products Ltd,, a TI Com-
pany.

In addition to their range of plain tin/zinc-coated mild
steel tube, Tube Products are now offering the same tube
in a version coated with plastic sheathing., ‘Uhis sheath
permits Tru-Wel central heating {ube to be buried in walls,
floors and concrete. Previously it has been neccessary to
give this tube some further form of protection under these
conditions such as a larger diameter sleeve.

This tube has the considerable advantage of low stable
price compared with copper tube, enabling approximately
£15 to be saved on an average domeslic installation. Plastic
sheathing makes oniy a marginal difference in price per 1.
compared with plain tube.

Plastic sheathed Tru-Wel tube is available in 4, }, [,
1} and 1!in. nominal bore sizes and is packaged in 20 fi.
lengths,

NEW CIRCULATING PUMPS FROM P.E.P.

Precision Engineering (Pumps) Ltd. of Conglcton,
Cheshire, have increased their range of circulating pumps
for L.P.H.W. heating and domestic hol water service sys-
tems by the introduction of a completely new range of
Inline pump sets. These are of the close coupled fullway
pattern.

[nitially, threc sizes of pump are being introduced, these
are for 1 in., 1% in. and 2 in. connections. The 1 in. pump
follows metric convention and is designated size 26. This
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pump is capable of circulating 20 gallons per minute against
2 head of 3 feet and 10 gallons per minute against a head
of 1) feet. The performance of the 14 in. and 2 in, {sives 4]
and 51) pumps are identical. These sizes of pump will deliver
60 gallons per minutle against 2 feet head and 10 gallons per
minute against 20 feet head.

For use in heating and primary domestic hot water cir-
cuils the pumps are produced with cast iron caslings and
impellers, for sccondary domestic service systems an “all
gunmental” construction is used, The glands are all of the
dripless mechanical seal type. The electric motors fitled as
standard arc supplied suitable for use on ecither single or
three phase electric supply. The motor bearings are pre-
packed and require no further attention in service. Pump
size 26 has & h.p. motors and sizes 41 and 51 ¢ h.p. molors.

NEW STATIC SWITCH FOR INVYERTER BY-PASS
DUTY

English Electric-AEl Industrial Controls Ltd. of Rugby,
Warwickshire  (part of GEC-Elliott  Automation},
announces a new range of static by-pass switches for use
in inverter ‘‘no-break™ power supply applications. The
switches are available in ratings complementary to the
English Electric-AE] series of standard no-break invertets
which have outputs of 1, 2, 4, 8, 10, 15 and 20 kVA.

In “no-break” systems, the incoming a.c. supply is rec-
tified and then fed to an inverter which supplies a.c. to
the load. The rectifier also maintains storage batteries at
full charge and, in the event of mains failure, the batteries
provide the inverter input and maintain completely un-
interrupted a.c. supply. Where the application makes it
imperative that there be no supply breaks in any circum-
stances, provision must be made for inverter main-
tenance, and for the unlikely event of inverter failure.
This is achieved by means of a by-pass switch, Conven-
tional electro-mechanical contactors have been used for
this duty, but suffer from the inherent disadvantage of
comparatively slow operation. The new English Electric-
AEI static switch overcomes this problem, and will by-
pass the inverter automatically in less than one milli-
second, thus ensuring completely guaranteed power sup-
ply. Once having changed over to the by-pass supply, the
logic circuits in the switch will lock out the inverter, and
will not transfer back automatically. To return to inverter
supply, the logic circuits must be reset manually.

HIGH-PRECISION, PORTABRLE THERMO-
HYGROGRAPH INSTRUMENT

‘T'he latest development between Turbojet and Haenni of
Switzerland is the portable, high precision Thermo-Hygro-
graph instrument for continuous chart recording of the
ambient relative Humidity and 'l'emperature. It has been
specially designed for use in Laboratories, Computer
rooms, Hospitals, Factories etc. and wherever an accurate
record of the humidity and temperature is required.

The basic standard range is 0-100% r.H. and 0” to 100"F
or —10° to +50°C with an exceptional high accuracy of
=+ 1%,

The cadmium-plated bi-metal temperature coil and the
doubled hair-strand hygrometer element are incorporated
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within the chromium-plated element stems as seen on the
photograph.

‘I'hese were specifically designed to ensure highest sensing
acumen giving at the same time utmost exposure to the
ambient air but eliminating the usually experienced prob-
lems of radiation and contamination through dust and
airborne dirt particles etc. resulting in subsequent in-
accuracies. Both elements can be adjusted and recalibrated
with the special keys supplied for this purpose.

A precision Swiss lever movement rotates the charts on
a daily or weekly basis.

An attractively styled, lockable dust and shockproof
grey-lacquered metal casing, with three-dimensional glass
front gives one week’s view of the charts.

The size of this compact instrument is 127 x 107 x 77,
the weight is 12 1bs. Tts price of £72 10s. 0d. includes the
supply of charts for one year, special ink and pens.

Delivery tor Fahrenheit or Centigrade models is ¢x stock
direct from Turbejet Ltd., 21, Foxley lLane, Purley, CR2
3EH.

AIRPAC ATR HANDLING UNITS

New Airpac handling units, developed by Woods Fans
Ltd., Colchester, introduce wide scope and flexibility in
meeting air conditioning requirements.

The units provide for alternative assemblies of sections
for the supply of conditioned air. The sections include
filters, heaters, coolers, humidifiers, eliminators, fans and
silencers. Any combination c¢an be supplied.

Thirteen sizes are offered, the air movement capacities
ranging from 600 ft.*/min. to 40,000 ft.*/min. at static pres-
sures up to 12 in. H,O. Fully tested, the performance
ratings are guaranteed.

To meet hospital specifications, the designs allow for
sterilisation of the interior surfaces by steam to prevent
bacterial growth, Thermal insulation can be applied ex-
ternally, and interior surfaces are finished with white non-
toxic polyurethane paint. Ease of maintenance is a feature
of the design.

Of modular construction, the sections have cross-
sectional dimensions based on a 10 inch module. The sec-
tions are connected by external flanges, gaskets being sup-
plied for all joints, and lifting ring bolts are fitted. Brief
details of the component sections are as follows:

{«) Inlet mixing section, can have inlels on any one, two
or three of five sides, with fresh air and recirculation
proportioning dampers.

(h) Filter section, can be throw-away, washable, auto-
matic roll type, absolute, bag, carbon or electrostatic.

{¢) Pre-heater, can be for hot water, steam or electricity.

(d) Cooler, chilled water coil or direct expansion.

(¢) Humidifier, can be spinning disc type, spray washer,
spray coil or steam.

{/) Eliminator,

(#) Re-heater, hot waler, steam or electric.

(h) Diffusing chamber.

(i) Fan section.

(k) Diffusing chamber.

(/) Silencer—snlitter type.

Full details and selection data are given in Woods loose-
leaf publication API1-9.
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Richard Emrys Rogers

OBITUARIES
Mr. R, E. Rogers

We regret to announce the death, suddenly, of Mr.
Richard Emrys Rogers on 27th May at his home at Blean
in Kent. He had not been in very good health for some
months. The cremation, at which the Institute was offi-
ciatly represented, took place on 2nd June.

Mr. Rogers was a co-founder of The National Associa-
tion of Hospital Engineers, later to become 'I'he Institu-
tion of Hospital Engineers and, in lanuary 1967, to be In-
corporated as ‘The Institute of Hospital Engineering.

Having spent the first part of his career as an engineer
in the Merchant Navy, during which time he obtained a
Ist Class B.O.T. Certificate, Mr. Rogers entered the Hos-
pital Service when he was appointed Chief Engineer at
Whitchurch Mental Hospital, Cardift in 1936, He became
Group Engineer to the South Warwickshire H.M.C. in
1951 where he remained until his retirement in 1967.

Mr. Rogers” devotion to the cause of hospital engincer-
ing. and the plight of the hospital engineer, led him to call
a meeting of the Chief Engineers of all hospitals in
England and Wales in 1943, and to this he invited repre-
sentatives from the Institution of Engineers-in-Charge and
from the London County Council Engincers Association.
The meeting was held at the City Hospital, Nottingham,
and the aims and objects of the organisation that he pro-
posed were outlined. The prime ohject was to raise the
standard of hospital engineering and of the engineer, and
to introduce into the Service a certificate of competency,
a land counterpart of the B.Q.T. Certificate open to sca-
going enpineers. The subject was discussed at great length
and it was finally resolved that The National Association
of Hospital Engineers be formed. The first Council and
Officers were elected and Mr. Rogers became the Hon.
Secretary/Treasurer. He strived unceasingly to establish
facilities for the training of hospital engineers and for the
holding of examinations of a standard acceptable to the
Ministry of Health.

At some time. Mr. Rogers had held practically every
office within the administration of the Institution. He had

166

been Chairman; he had been a Member of Council from
the inaugural meeting until 1966: he was a member of the
delegation formed to establish joint conciliation commit-
tees with the Mental Hospitals Association and with the
British Hospitals Association; he was for some years
Chairman of Whitley Council Committee ‘[)*; he was
elected a Vice- President and a Fellow of the [nstitution.
Amongst his private interests Mr, Rogers was keen on
radio and motoring. He was Chairman of the Fiat Car
Club at one time,

A great tribute will be paid by all those who knew Mr.
Rogers for his efforts on their behalf.

Mr. 8. R. Penman

We regret to announce the death, at the age of 47, of
Mr. Scott Russell Penman.

Mr. Penman served an apprenticeship with the Caledon
Shipbuilding & Enginecring Co., and attended Dundee
Technical College during this time and subsequently.
Following his apprenticeship. he setved as an Engineer in
the Merchant Navy until 1949, and obtained a First Class
B.O.T. Certificate. He followed this for a short period as
a Surveyor with the Scottish Boiler and General Insurance
Co.. and entered the Health Service as Senior Engineer at
Stoneyettes Hospital, Chryston in 1951, In 1954 he joined
the Lennox Castle and Associated Hospitals B.O.M.. sub-
sequently hecoming Group Engineer to the Board.

One of the earliest members of the West of Scotland
Branch, Mr. Penman was a one-time member of the
Council of the Institution.

1969 ANNUAL CONFERENCE AND DINNER

‘The 1969 Annual Conference and Conference Dinner
were held as planned, although, as members were advised,
the Hospital Convention and Conferences, including that
of this Institute, were switched to the Earl's Court Exhibi-
tion Centre,

In spite of this change of venue and other unfavourable
factors, such as attendant strikes, the Conference can be
counted a marked success. The Conference was opened by
1. Bolton, C.Eng., AMLC.E., M.I.Mech.E., AM.Inst.F.,
IF'-RSH.. Chief Engineer, Depariment of Health and
Social Security, and the first paper, ‘The Role of the
Engineer in the Hospital Service’, was given by A. S.
Marre, C.B.. Second Permanent Under-Secretary of State,
Department ot Health.

This, and the four succeeding papers, covering a wide
range ol subjects, all attracted good audiences of between
100 and 150,

It is intended 1o publish in the Journar some of the
papers given.

The special Conference Dinner was also a success, 110
attending, and it is hoped to publish the after-dinner
speeches.
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SOUTH WEST AND WELSH BRANCHES

A joint meeting of these two Branches was held at
Manor Park Hospital, Bristol, on Saturday, 31st May, and
was attended by the Secretary of the Institute, Mr. 1. E.
Furness. T'he meeting commenced with a talk by Mr.
Furness, who traced the developments and major occur-
rences over the past two years since Incorporation, and
spoke of some of the hopes for the future.

After tea, the company re-assembled for a domestic
meeting of the South West Branch. A most lively discus-
sion led to a decision to try alternaling meetings on a
mid-week evening with the current Saturday meetings. In
addition, a number of suggestions were forthcoming for
subjects to be dealt with at future meetings, and also as
to possible visits the Branch could make. The new Branch
Committee can look forward to a lively time planning a
most interesting programme,

YORKSHIRE BRANCH

The Yorkshire Branch held their May mecting in mid-
week on the evening of Thursday, 22nd May. The usual
good attendance was maintained, and the number included
several who had been unable to attend the Branch meet-
ings held on Saturday afternoons,

The meeting commenced with a talk by Dr. R, A, J,
Ord-Smith, B.Sc., Ph.D., FIM.A of Bradford University.
The talk was followed by a conducted visit around the
Computing Laboratory, of which Dr. Ord-Smith s
Director.

SCOTTISH BRANCHES
The Scottish Branches will hoid their Joint Conference
this Autumn in Aberdeen, in the Royval Infirmary, 'The
dates will be 16th to 18th October.
The President of the Institute, Mr. G. A. Rooley, will
attend the Conference, as will the Secretary.
Full deiails of whe programme will be published laler.

MID-SCOTLANI} BRANCH

The Mid-Scotland Branch held a meeting at Aberdeen
Royal Infirmary on 29th March.

The meeting began by electing Branch Oflicers for the
year 1969/70, and further discussion took place on the
possibility of holding Branch meetings on mid-week days.

A sub-committee was formed to proceed with arrange-
ments for the 1969 Joint Scottish Branches Conference.

A further meeting was held on 10th May at Sunnyside
Royal Hospital, Montrose,

SOUTH WEST BRANCH

A meeting of the Branch was held on 22nd March at
Glenside Hospital, Bristol.

Prior to the election of Oilicers, ete., the question of
attendance at meetings was discussed. Several members
also spoke on the formation of an Association of Group
Engineers within the Region, there being a general feeling
that this body would conflict with the aims ol the [nsti-
tute. Mr. H. A, Adams spoke on the function of these
Associations, and satd that they were formed to work in
conjunction with Engineers and Architects of the South
Western R H.B.

Mr. J. DD, Lewis said that in the areas in which he had
previously served similar Associations had existed since
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1948, and he could not envisage anything detrimental o
the Iastitute from their meetings. In fact, he considercd
that there had been many occasions when Institute
members had benefited.

The subject having been fully aired, the Chairman, Mr.
F. W. llett, called for nominations for Branch Oflicers
and the Branch Committee, and these were put forward
and elections completed.

WELSH BRANCH

A meeting of the Welsh Branch was held at the Temple
of Peace and Health, Cardifl, on 15th March.

Mr. H. F. H. Dolling, Chairman of the Branch, intro-
duced Mr. J. Henderson, Deputy Enginecer to the Welsh
Hospital Board. and deeply concerned with many matters
of training within the Region. to address the meeting.
Apprenticeships were well established in the Middie Ages,
the speaker said, but to regularise matters the Government
enacted in 1563 a very important regulation, known as the
“Statute of Artificers™, which laid down for the first time
national conditions for the training of craft apprentices.
Unfortunately, the Industrial Revolution led indirectly to
the breakdown of the system, due to the development of
factory production resulting in the division of labour, ‘Tl
the 1940s apprentices tended to lose their status, and the
Government set up a Committee to investigate the
problem. The first recommendation was CGovernment
Training Centres, and a long-term result was the intro-
duction of the Industrial Training Act of 1964, which
allowed for the setting up of Industrial Training Boards.

The Hospital Service, as a Crown Authority, does not
come under this Act, though several schemes are in being
to provide training which includes apprenticeships alt
H.M.C. level for the training of craftsmen.

[n the South Western R.H.B. there is the ¢ombined
effort of Filton Technical College, the Board, and the
H.M.C.s to train hospital engineers.

Two years ago the Ministry set up an Advisory Com-
mittee on Hospital Engineering Training, which is now
looking into the general guestion of how to recruit and
train the future generations of engineers and craftsmen
in the Hospital Service.

Following a period devoted to domestic matters, the
Annual General Meeting of the Branch was held.

Mr. Dolling, the Chairman, said that he was very
pleased with the progress made in the Branch during the
previous year, though he felt obliged to give further en-
couragement to members of the Branch to give papers at
subsequent meetings, because he felt that there were many
hidden talents. He was certain there were many hospital
engineering activitics that could be brought out in the form
of papers of considerable interest to everybody.

The Hon. Secretary, Mr. P. Jackson, said that in the
twelve months since he took oilice there had been seven
meetings, and two of the papers read al these meetings
had been published in the Journar. He hoped that a third
would shortly appear.

With reference to the subject of members moving from
the district, he appealed to those who did to advise their
changes of address and employment so that continuity in
correspondence would be maintained, and unnecessary ex-
penditure in tracing such members saved.
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The meeting closed with a review of Branch accounts
and the election of Branch Officers and Committee for the
year 1969/70,

PERSONAL
Mr. C. B. Denne (Associate Membery., Hospital
Engineer, City General Hospital, Stoke-on-Trent, has been
appointed Deputy Group Engineer to the Stafford Hos-
pital Management Committee.

NEW CLADDING CUTS HOSPITAL BUILDING COSTS

Pressings and Stampings Ltd., of West Ealing, London, has
been nominated by the Oxford Regional Hospiial Board as
suppliers, at a value of £75.000, of u new type ol prefabricated
exterior wall cladding for a hospital to be built al Battle, Read-
ing. Berks. Architects are Yorke Rosenberg Mardall.

The company has alrcady completed twelve large hospital
schemes and has been nominated for further work in this feld
approaching a worth of over £200,000,

The total unit range comprises 150 variants in a modular
cladding system. The units were developed over a period of
two years as a result of joint research by the Oxford Hospilal
Board {architect Mr. A. L. Arschavir) and Pressings and
Stampings.

The system  considerably reduces construction lime and
costs. Minimal site labour is required and wel (rades are not
necessary. All claddings are delivered on sile glazed and with
windows fitted as required. Jacking bolts under each panel en-
sure ease of positioning.

Erection is speedy— 100 sq. L. in 20 minutes and no scalTold-
mg—and work an interior decoration can be begun im-
mediately. The panels are made of Stelvetite plastic-coated
steel in-filled with polyurethane. are immensely strong and
have a 10-ycar guarantee. Maintenance-free durability is a
basic feature of all units.

ST. THOMAS' HOSPITAL PILING CONTRACT

The installation of piled loundations for the second slage
of the rebuilding of 8t. Thomas' Hospital. London. is to he
carried out by Foundation Engineering Lid., a member of the
Costain Group.

Under a £210,000 contract the company will install 1,463
24-inch diameter auger piles. and 26 17-inch piles 1o depths of
between 80 and 90 feet.

The wark invaives drilling through 30 feet ol water-bearing
ballast into the Londen clay beneath to provide foundations
for three butldings— treatment, ward and residential blocks.

Work on the cight-month contract is due to hegin in April.

The main contract is being carried out by John Laing Con-
struction Ltd. The architects are Yorke Rosenberg Mardall
and the consulting engineers. Felix |, Samuely & Partners.

The quantity surveyors are Franklin & Andrews, the services
consulting engineers. Steensen Mulcahy & Partners.

The architeets are Liverpool Regional Haospital Board; con-
sulting engincers, Cairns and Byles,

BRITISH RELAY GET £186,000 ORDERS
AND NOMINATIONS

British Relay Ltd. has sccured £186,000 worth of con-
tracts and nominations during the first yuarter of 1969 for
communications and/or TV/radio installations in hospitals
in the UK. and and five countries overseas.

The contracts include Addenbrookes Hospital, a ward
block of King's College Hospital, Northwick Park Hospital,
stage 2 of St Thomas’ Hospilal, Westminster Hospital and
an overseas hospital 1o a total value of £61,000.

The company has received nominations for hospital com-
munications installations in other overseas countrics to &
value of £125.000.

CALOMAX (ENGINEERS) LTD.

Telephone: 0532 34988/9

LUPTON AVENUE, LEEDS ¢.

PATENT FRESH STERILE STEAM

HUMIDIFIERS

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

Sensitive humidification free from carry-over and operated by indirect
steam HIM.T.H.W. or Electric or combination standby.
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Homa castors give
hospitals the quiet
runaround!

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

HOMA ENGINEERING LTD.,
Homa Waorks, Cosby, Leicester.

Tel: Narbargugh 2151
Grams: Homa, Cosby
Member of the HOMA Group of Campanies

POLYPLAN COURSE ON PLASTICS
IN BUILDING

Polyplan Ltd, independent consultants deal-
ing with costing. design, and fitness-for-use
specifically on plastics for building, now plan a
further course, Polyplan’s seventh, for 22-26th
September, 1969, at Beaumont Hall, Leicester
University.

During the four day course, lecturers and
discussion groups will cover the fundamentals
of plastics and shaping them, and such aspects
of plastics specification and design as: use
under The Building Regulations ; weatheringand
durability ; their economics and applications;
and using them structurally. Great value comes
from the opportunity of a small group (limited
to 20) to question lecturers and tackle prob-
lems individually.

Lecturers will include Richard Fitt, A.R.I.B.A.,
David Kirby, A.R.1.B.A., Dr. J. Crowder, R. G. B.
Mitchell and Professor Z. 5. Makowski, as well
as Polyplan staff.

The cost of the course is 28 guineas, with
accommodation at Beaumont Hall and arranged
evening activities extra at cost. The course is
approved for CITB grant.

Registration forms and a course prospectus
are available from The Course Director, Polyplan
Ltd. 87 Princess Road, Leicester. Telephone:
Leicester 26562,

Essential
Services
maintained
before you
can say
‘bower cut!’

The Erskine
Medical
Bedside ,

Power Supply
Trolley for ! ?
I.T.U s and }
coronary
care units.

In response to requests
from hospitals in Britain and
Scandinavia, Erskine Laboratories have developed a
medical bedside power supply trolley to ensure
a continuous and simultaneous supply of power o
defibrillators, ventilators, electro cardiographs and
other vital equipment.

Existing generators require a minimum of 10 seconds
from the moment of mains failure to standby power
being available. The Erskine Trolley, constantly link-
ing the equipment to the mains, takes over supply
in 02 seconds without any apparent break in
continuity. The Trolley automatically reverts to
recharge, when the mains are restored.

For more information please write to:-

ERSKINE LABORATORIES LIMITED

SCARBOROUGH - ENGLAND
Teal: Scarborough 2433 (3 lines) $S.T.D. 0723-2433

A member of the DALE group of companics

Al
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For

REFRACTORY

MAINTENANCE

phone your nearest

A.P.GREEN

depot or stockist

PROTECTION - h
Use SAIRSET refractory cement for
laying-up ail types of firebrick. Protect AN EEE
new and existing brickwork with a —
coating of SAIRSET. Seal cracks— 77| —— 120
reducerisk of spalling and slag attack., [~ ST

and 2 cwt. drums ready mixed. It

SAIRSET is available in { cwt., 1 cwi., m—— T
v ]

should be In your maintenance store,

REPAIRS

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

* HYBOND is delivered in 90 lb. cartons
: sliced ready for ramming-in.

RE-LINING

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

L N A R R N A N A N R R R R T T

LR N R N N N N N Y R R R ]

LONDON

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

AND OF COURSE
all A. P. GREEN
depots stock

FIREBRICKS

for immediate delivery
just phone—

@
ez

Gy

A. P. GREEN REFRACTORIES LTD
York House, Wembley

this
NEW uni
we cantake
onanyof our

competitors
single-handed

Single handed cperation. That's just one of the many
advanced features of this new hand set. It has an
extremely strong aluminium case which is rebated,
into this the front facia panel slides, making the unit
practically tamper-proof. Tough moulded plastic end
caps camplete this streamlined unit. These hand
sets can be instantly attached to wall or bedside
table by hooking onto the slimmest bracket yet
devised, another great safety feature!

Hand units with up to 12 radio programmes and
two way speech can be supplied, also bedside locker
and wall mounted units manufactured to your own
specifications,

Find out more about this new coneept in Nurse Call
systems and our complete range of solid state
cammunications eguipment,

Write for comprehensive brochure

Static Switching Limited

Heath Mill Road, Wembourne
Wolverhampton
Telephone Wombourne 2696;7

A4




(immunised by Tister against supply failures)

This 46.5 KVA automatic stand-by generating plant with a Lister Mark HA 6 vy
air cooled diesel engine safeguards a Midlands hospital’s essential ik
electricity services against mains supply failures. Lister stand-by generating %
plant provides the surest, most economical way of maintaining

electrical services wherever and whenever public supply is interrupted.
* range of autputs up to 1400 KW with Lister Blackstone diesel engines:
* Lister generating plant of suitable size to meet desp freeze,
central heating and lighting requirements in the home also available;
* also single or multiple installations to provide the mast economical
base-load electricity supply ;
® huilt entirely in Great Britain.

For more information write to:
R. A. Lister & Co. Ltd., Dursley, Gloucestershire

@ HAWKER SIDDELEY

LISTER GEN ERATING PLANTS

R A LISTER & CO.LTD., DURSLEY, GLOUCESTERSHIRE, 11 4HS, TFL. DURSIFY 2371
Hawker Siddeloy Groun supplies mechanical electrical and arrnspace eguipment with world-wide sales and service




ARBIGRILL

Method building for hospitals

A new industrialised construction medium
for easy installation of services.

Because the Arbigrill structural Arbigrill offers other noteworthy
steel frame has been integrally advantages: Low CosteHigh Per-
designed with a Grillcon pre-cast formance specificatione Cuts in
concrete floor, it achieves a planning time e Complete architec-
considerable reduction in the tural freedom e Fast site erection
combined thickness of beam and e Maximum provision for services
floor over traditional methods. e Factory made components.

You are invited to inspect a full-scale two storey Arbigrill prototype, specially
erected in London to illustrate its many benefits.

Contact Redpath Dorman Long at Bedford or The Consulting Civil & Structural
Engineers: Alan Marshall & Partners, Federal House, 2 Down Place, London W.6.
Tel: 071-748 8771.

REDPATH DORMAN LONG

Special Contracts Division, Redpath Derman Long Limited, RDL House, Goldington Road, Bedford. Telephone: Bedfard 55261 (12 lines).
Telex: 82230 (a/b Redorm Bedford) or Terminal House, 52 Grosvenor Gardens, Landon, S W.1. Telephane: 01:730 2275.

BRITISK STEEL CORPORATICN NORTHERN AND TUBES GRO STRUCTURAL AND ENGINEERING DIVISION




PIPE BENDING

ALL METALS UP TO 4in. DIAMETER

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

KEW COPPER & SHEET METAL CoO.

63 BIDEFORD AVENUE, PERIVALE, MIDDLESEX Tel. PERIVALE 9465

COPPER CALORIFIER TUBES A SPECIALITY
WELDING FOR THE TRADE

UNIVERSITY COURSES

Current
Practice in Fuel
Efficiency

The ona week Annual Refresher Course for
Managerial and Technical Staffs at
Southampton University during the period
14 to 19 September 1969

Economics — Developments — Control
Safety — Availability — Ancillaries and
Training

Organised successfully for fifteen years by the
National Industrial Fuel Efficiency Service, now
with Portsmouth College of Technology supported
by the Southern Regional Council for Further
Education

Fees: Residential £35. Non-residential £25

Details from Dr. M. E. Horsley,

Department of Mechanical Engineering,
Portsmouth College of Technalagy,

Anglesea Road, Portsmouth, PQ1 2EG
Portsmouth 21371 extn. 19 or Locksheath 2759

EBR42 En

SITUATIONS VACANT

EASTBOURNE HOSPITAL. MANAGEMENT COMMITTEE
APPOINTMENT OF GROUP ENGINEER

Applications are invited for the post of Group Engineer. Major hospital
developments planned for the Group, including a new District General
Hospital which ls at present In the advan planning stage. Major
developments are being carried out at other hospitals in the Group under
the direct responsibility of the Group Engineer. The Group comprises
seven hospitals with a total of 723 beds.

The salary range Is £1,650—£1,930 plus £100 special responsibility
allowance,

Applicants must possess one of the following qualifications:-

(1) Higher National Certificate or Higher Natfonal Diploma in
Mechanical Engineering with endorsements in Industrial Organisa-
tion and Management and Principles of Electricity or Eglectrn-
Technology, If this was not taken as a subject of the course; or

(2) Higher National Certificate or Higher Natlonal Diploma In
Electrical Engineering with endorsements in Industrial Organisation
and Management and Includlrﬁ (at S.IIT or O2 level, or with en-
dorsement in) Applied Heat and Applied Mechanics, provided he has
suitable practical experience In mechanical engineering.

Applications giving full particulars of qualifications and experience,
and incinding the names and addresses of three referces, to be addressed
to the nndersigned by 28th July, from whom further details and job
description can he obfained.

C. R. Dyte, Group Secretary,

Fasthourne Hoag{tﬂl Management Committee,
29, Bedfordwell Road,

Easthourne,

LEWISHAM GROUP HOSPITAL. MANAGEMENT COMMITTEE

DEPUTY GROUP ENGINEER requlred, This is a new post in a busy
acute hospital group. Salary £1,635—£1,870 p.a, including London
Weighting and special responsibility allowances. Applicants must be
experienced in accordance with P.T.B. 191 (or an equivalent approved
by the Department of Health). Job description and application form
(returnable by 26th July) on reguest from Group Secretary, Lewisham
Hospital, igh Street, London, S.E,13,




HOSPITAL

Responsible to the Group Engineer for the operation and
malntenance of all engineering services at the Maelor General
Hospital, Wrexham. (561 beda.}

Applicants must have completed an apprenticeship In Mech-
anlcal or Electrical Engineering and have acquired a thorough
practical training ae appropriate to the duties and responsibilities
of the post. They should also have a sound knowledge of the
efficlent operation of steam boller plants and a wide experience
of mechanical or electrical services preferably in the Hospltal
Service.

later than 18th July, 1969,

WREXHAM, POWYS AND MAWDDACH H.M.C.

ENGINEER

AppHcation forms and further particulars from the Group Ssacretary, Wrexham, Powys and Mawddach Hespitai Manp-
agement Commlitiee, Group Offices, Maelor General Hospital, Croesnewydd Road, Wrexham, to he returned not

Applicants must possess one of the following qualifications
of an approved sequivalent:—

Higher National Certificate or Diploma in Mechanical or
Electrical Enginearing with appropriate Endorsemaents

or

City and Guilds Mechanical Engineering Techniclan’s Full
Technological Certificata (Part lil).

Salary scale £1,270—£1,500 plus spacial rasponsaibilltiss allow-
ance of £50 per annum

oS SOy | s ppRA

BRO MORGANNWG HOSPITAL MANAGEMENT COMMITTEE
PARC HOSPITAL, BRIDGEND (1,132 BEDS)

HOSPITAL ENGINEER

Aﬂgﬂmﬁons are invited for the above post. This appointrment
entails responsibility to the Group neer for the mechanical and
electrical malntenance services at this large Psychiatric H \.
Applicants must have completed an indentured ap ticeship in
electrical or mechanical engineering or have ot acquired a
thom_}‘nggypmeﬂcal backgronnd as net from a purely craft train-
ing, should be familiar with pianned maintenance procedures
and have a sound knowledge of boiler plant, mechandcal and electrieal
equipment and wide experence in their maintenance and should
possess one of the following qualifications or an equivalent qualifica-
tion approved by the Ministry of Health: —

(i) Higher National Certificate or Higher National Diploma
in Mechanical Engineering with endorsements in Industrial
Ovrganisation and Management and Princlples of Electricity
or Electro Technology.

(ii) Higher Nafional Certificate or Higher National Diploma in
Electrical Engineering with endorsements in Induostrial O 1-
satlon and Management and Including (at S.1II or O2 level)
Appliecd Heat and Applied Mechanics provided they have

table experlence in Mechanical Enginee:gm.

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

Ex] in a large tal or Group will be an advantage and
consideration will also be given to applicants having a wide haspital
experience but not ng qualifications stipulated above,

Salary scale based on a polntage of 241 or more points, i.e,
£1,370 to £1,605 aunum plus £78 special responsibilities allowance.
A house is availa if required, at a reasonable rental.

Application forms obtainable from the Group Secretary, Garthmor,
Olid 'ilnml, Neath, Glam,

PETERBOROUGH AND STAMFORD HOSPITAL
MANAGEMENT COMMITTEE
Stamford and Rutland Hospital

HOSPITAL ENGINEER required, to be directl nsible to the
Group Engineer for the maintenance of all engineering services at
the following :

Stamford and Rutland Hospital, Stamford
81, George’s Hospital, Stamford

Group Central Laundry, Stamford

Bourne Chest Hospital, Rourne

Bourne Butterfield Hospital, Bourne

Applicants must have auﬁnired a thorough tprm:lical training ap-
K;(I)Xrtnta to the resEonﬂbi tles and duties of the post and must
ol one of the following qualifications, or an approved equiva-
ent s

L Natlonal Certificate or H;ISSI;W National Diploma
with endorsement in Industrial O tlon and Manajement
amd Principles of Electricity or Electro-Technology, if thix
was not taken as a sublect of the comrse,

2, Higher National! Certificate or Higher National Diploma
in Electrical Engineerlng, with endorsements in Industrinl
Organisation and Management and including (at S.JII or 02
level, or with endorsement in) Applled Heat and Applied
Mechanics, provided be bas suitable experience in Mechanical
Engineering.

3. City and Guilds Mechanical Engineering Technicians Full
Tec gical Certificate (Part TII) which must Inciude Plant
Maintenance and Works Service,

National Health Service Whitley Council Conditions of Service:
present salary scale £1,270 to £1,500 (up fo 24 points), 6 to 10
wnits, Special responsibility allowance of £30 per annum will be paid.

Applications, stating age, qualifications and experience, together
with the names of three mf’erees, to be sent to the Group Secretary,
Peterborough and Stamford Hospital Management Committee, Peter-
horough Diistrict Hospitsl, Thorpe Road, Peterborough.




HOSPITAL ENGINEER

COLINDALE HOSPITAL
COLINDALE AVENUE, N.W.9

HOSPITAYL, ENGINEER required to be res;l)onslhle
to the Groul) Eangineer for the maintenance of the electrical
and mechanlcal engineering service in three hospitais.

The successful candidate will be based at Colindale
Hospital (246 beds) which at present is under development,
A new ollfired central boiler house is now being com-
missioned. Responsibility includes a new psychopathic
unit and a powered limb research wnit,

Experience in the running of Mechanical engineering
services comparable to those of 3 modern hospital essential.
Must hold or he studyinf for the Higher National
Certificate or equivalent qualification.

Salary scale £1,270-—£1,500 plus £90 London Welghting
Allowance plns £35 R.A,

Three bedroomed house avallable at moderate rental.

The hospitals may be visited informally by contacting
the Group Engineer (01-952 2381), Iob description and
application form available from Group Personnal Officer,
Edgware General Hospital, Edgware, Middx.

SOUTH WESTERN REGIONAL HOSPITAL BOARD
ENGINEERING TRAINING CENTRE FOR THE
NATIONAL HEALTH SERVICE,
EASTWOQOD PARK, FALFIELD, GLOS.

A number of instructional staff are needed at this newly
ncquired residential Centre accommodating 60 trainces
situated between Bristol and Gloucester. The Centre will
provide short-term instructfon in a wide range of hospital
Installation subjects for hospital staff, including design engl-
neers, maintenance engineers and craftsmen in England, Wales
and Scotland. Installation of hospital plant later will assist
practical demonstrations.

For two posts applicants should be Chartered Engineers
(salary scale £1,722—£2,415). Applicants with acceptable
alternative qualifications will also be considered but on a lower
scale. For the other posts candidates should preferably be
qualified to H.N.C. standard (salary scale £1,596-—£1,964).
All applicants should have practical hospital or similar
experience. Nationa) Health Service conditlons of service
will apply. Some housing accommodation is available.

Further details and application form, stating for which
post, from the Secretary to the Board, 27, Tyndalls Park Road,
Bristol BSB 1PJ,

Closing date for applications 23rd August, 1969,

PETERBOROUGH AND STAMFORD HOSPITAL
MANAGEMENT COMMITTEE

Applications are invited for the post of ASSISTANT ENGINFER,
Peterborough Hos . The post offers olrportumies for gaining
an all-round experience In hospital engineering and of particlpating
in the conmissioning and maintenance of new bulldings.

A pew Boiler House, Enguee Workshops, ete,, was commis-
sloned in 1962, and a new District tal of beds in August,
1968. Work on a further extension of 127 beds will commence shortly,
A new Matemity Hospital of 97 beds Is now under construction, to
be commissioned in June, 1970,

Candidates most have served a recognlsed engineering apprentice-
ship or had equivalent experience and hold the Ordinary National
Certificate in engineering or other spproved qualifications.

Salary scale £975 per annum, fhinfd by anaual increments to a
maxkmum of £1,270 per annum. Candidates with sultable experience
may start at a point higher In the salary scale than the mininum.

Apglgcaﬂom. f;ing names of three persons 1o whom reference
may made, should be nddressed to the Secretary, Peferborongh
and Stamford Hospital Management Committee, District Hospital,
Thorpe Road, Peterborough.

WARKEFIELD HOSPITAL MANAGEMENT COMMITTEE

A tlons are invited for the appointment of HOSPITAL
EN EER ot Pinderfields General Hospital (375 beds).

Applicants must have completed an apprenticeship in mechanlcal
or electrical engineering and should possess one of the following
qualifications or an equivalent qualification approved by the Depart-
ment of Health and Social Security: -

(1) City and Guilds Mechanical Engineering Techncians Certl-
ficate (Part 11) which must inclode Plant Maintenance snd
Works Service; or

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

(3) Minlstry of Transport First Clasy Certificate of Competency
M it Includes an Ordinary Nationsl Diploma or Ordinary
National Certiicate.

Preference will be given to an Engineer with a primanly electrical
background.

Salary scale E1,270 x £45d) x £50 to £L,500 plus specinl
responsibility allowance of £78 per annum,

AppHeation forms from GROUP SECRETARY, Pinderfields
General Hospital, Wakefield.

HOSPITAL ENGINEER

Ap?llmtiom are invited from suMably qualified engin-
eers for the post of Houspital Engineer, post offers
considerable interest and responsibility.

The tullowininqmliﬂcatlnns are uired: H.N.C. or
HN.D. in Mechanical or Electrical eering or City
and Guilds Mechnnical Engineering Techni s Full
Technological Certificate (Part III) including Plant Main-
tenance and Works Service.

‘Y'he salary, which includes responsibility sllowance and
London Welghting, staris at £1,370—£1,608 per snnum
plus £90 London Weighting plus special responsibility
allowance,

Applicants with suitable experience but without the
above qualifications may be considered, but with salary
adjustment. Accommodation is svailable if required.

Apply, givlnf full details of experience and qualifications
and names of two referees, to0 House Govemor, St.
George's Hospital, 8,W.1 by 24th July, 1969,




HUDDERSFIFLD HOSPITAL MANAGEMENT COMMITTEE
APPOINTMENT OF GROUP ENGINEER
Applcations are invited for the post of GROUP ENGINEER.
Much development of a major nature has taken place In the
Group, inchnding the provision of a new District General Hospital
of 528 beds and the complete redevelopment of an existing Hogpital
now providing 440 beds.
The salary applicable to this post is £1,850 to £2,180 p.a.
plus £150 speci:ll?lelowl;?we for responsill:illty unlsts’. ‘ ’ d
Applicants must possess one of the following qualificatlons: —

(1) Higher National Certificate or Higher National Diploma In
Mechanical neering with endorsements in  Industrial
Or%nlsaﬂon an Mmaifement and Principles of Electricity
or Electro-Technology, i this was not taken as a subject of
the course; or

(2) Higher National Certificate or Higher National Diploma in
Electrical ‘Engineering with endorsements in Industrisl anl-
sation and ement and Inclnding (at S.JIII or 02 level,
or with endorsement in) Applied Heat and Appiied Mcchandcs,
provided he has suitable practical experience in mechanical
engineering.

Applications, giving full particulars and including the names and
addresses of fhes Teterees, o he wddressed to o tleruesd (o
arrive as scon as possible after the appearance of this Notice.

H. L. .IOE:[NS(}N,St Gr«ll:teSecretary Huddersfield Hospital Manage-

ment Committ ' Hospﬁal. Crosland Moor, Hudders-
field, HD4 SRH.

BOARD OF MANAGEMENT FOR THE BANFFSHIRE
HOSPITALS

HOSPITAL ENGINEER

Applications are invited for the post of Hospital Engineer to Ladys-
bridge Hospltal (Mental Deficiency), approximately beds.

He will reside at the hospital in a house provided to rent. The successful
applicant may be required to deputise for the Gro:r Englneer. Applicants
must have a thoroI\.l?I practical training In Mechanical Engineering and a
sound knowledge of the principles and practice of the efficient operation
of major steam boiler plants together with experlence In electrical engf-
neering. Candidates should have passed an examination in Englneering
Technology and hold a first class Certificate of Competency in Marine
Enﬁllneerlng (including Ordinary National Certlficate) or an equivalent
or higher qualification.

S Sailary £1,295 to £1,525. Whitley Council Terms and Conditions of
ervice,

Apll:licaﬂons stating age, present post, qualifications and experience
together with the names of two referees to be lodged with the Group
Secretary, St. Catherines, Banff, not later than 11th August, 1969,

BROMLEY GROUP HOSPITAL MANAGEMENT
COMMITTEE

ASSISTANT ENGINEER

ASSISTANT ENGINEER uired for GrouB ngin-
eer’s Department. Must hold ON.C. or O.N.D,, have
setved an apprenticeship in mechanical or electrical
engineering and have own transport. Post offers excellent
training for youag man wishing o progress to Hospital
Engineer and Group Engineer, Dutles involve plant
efficiency ‘Planned maintenance surveys, preparation
of heating and lghting schemes. Day release plus Hospltal
Service training and coutses with plant manufacturers
arranged for suitable man,

Salary scale—£1,065 b It Increments to 21,360 a
year Including London Wei , bt an experienced man
could start at £1,135 or higher if now a craftsman in
the N.H.S,

Further particulars from and applications to: Group
Engincer, “‘Bassetts’*, Starts Hill Road, Farnborough,
Kent. (Farn, $3333),

BOARD OF MANAGEMENT FOR DINGLETON HOSPITAL
Melrase, Roxburghshire

HOSPITAL ENGINEER

Applications are invited for the of Hospital Engineer at
Dlngl]e)ton Hospital, which Is a psychmgc hospital of 418 heds and
run on therapeutic community Hnes,

Ap ts must have completed an appreticeship in mechanical
or electrical engineerlng or have of ncq a_ thorough
practical tralping appropriste to the duties and responsibilities of
the post and possess one of the following qualifications—

() City and Guilds Mechanical Engineering Technicians Certl.
ficate {Part II) which must inchee Plams Maintenance and
Works Service; or

(i) City and Guilds Certlficate in Plant Fngineering; or

(1) Mindstry of Transport Ist Class Certificate of Com ency,
it it includes an Ordinary National IMploma or Ordinary
National Certificate.

Salary scale op to 24 points £1,270 risg to & maximum of
£1,500 plus £25 special responsibility allowance.

Attractive d-roomed cottage fype house in pleasant surroundings
available,

Applications, giving full particulars of age, detalls of trainln
ex "fem, qualﬁcatrons and the namey auan.d addresses of twlf;
of esslonal standing, should be semi to the Group
a da ertisement,

referees
Secretary Treasurer within 10 days of this adv

This is an excellent opportunity for a young man, preferably with
an O.N.C. in Engincering. He will be responsible to the Hospital
Engloeer for the operation and maintenance of Engineering Ser-
vices which includes a new oil-fired central steam raising boiler
house. Opportunities for day release for further study will be given.

COLINDALE HOSPITAL, COLINDALE AVENUE, N.W.9,

ASSISTANT ENGINEER

Salary scale £975 p.a. rising by seven increments to £1,270 p.a.
plus £90 London Weighting.

Applications to Group Personnel Officer, Edgware Geperal
Hospital, Edgware, Midédx. Tel: 01-952 2381.




BOARD OF MANAGEMENT FOR GREENOCK AND DISTRICT HOSPITALS

GROUP ENGINEER

Ap tions are invited for the post of Group Engineer in
this Group of Hospitals.

The person appointed will be responsible for the satisfactory
operation, maintcnance and co-orﬁaﬂnu of all Engineering
services and activitles in this Group,

Candidates must have uired wide experience in man-
agement of meodern al ang elecirical plant, control
of staff and in preparation of estimates and reports on maln-
tenance and minor new engineering work,

Qualifications required are: —

({1} ngﬂz«r National Certificate or Higher National Diploma
in Mechanical Enginee with endorsements in In-
dustrial O and Management and Principles
of Electri t{or Electro-Technology, i this was net
taken as u subfect of the course; or

(i) Higher National Certificate or Higher National Diplo-
ma in Electrical Engincering with endorsements in In-

dustrinl Organisation and Management and including
{at S.III or O2 leve), or with endorsement in) Applied
Heat and Applied Mechanics, n?rovided he has suitable
practical experience in mechanical engineering; or
(6D and Guilds Meckanical ineering Technicians
Full T cal Certificate (Part ITI) which must
include Plant Maintenance s ‘Works Service,

The post is superannuable and the conditions of service
are us laid down by the Whitley Counchls.

Salary scale (48160 pointsy E1,850 to £2,180 per annum

vs allowance for special responsibilities £100 (16-20 Units).
‘he rdpost involves similar responsibility in respeet of the
Board of Mansgement for Bute and Cumhbrae Hospitals, for
which a further £80 per annum is allowed.

A flon Forms are obiainable from the Group Secretary
and urer, 47 Eldon Street, Gm‘ﬁﬁl.ké to whom completed
;t;:'snyls should be retwrned by TH DAY, 3lst LY,

SOUTHAMPTON GROUP
HOSPITAL MANAGEMENT COMMITTEE

A DEPUTY GROUP ENGINEER is required for this Group

of seventeen hospitals, in which major developments are in

R’iogrus to provide two district General Hospitals and a
edical School,

‘The successful applicant will asslst the Group Engineer
over the full range of responsibilities, and must have served an
Electrical Apprenticeship or otherwlse abtalned the necessary
tralning in Electrical Engineering.

Applicants must hold one of the following gnalifications:—

er National Certificate or Higher National Diploma
in Mechanical Engineering with endorsements in Indnstrial
Organisation and Management and Principles of Electrl-
city or Electro-Technology, if this was not taken as a
subject of the course; or
Higher National Certificate or Higher National Diptoma
in Electrical Engineering with endorsements in Industrial
Organisation and Management and including (at S111 or
O level, or with endorsement in) Applied Heat and
Applied Mechanics, Frovlded he has suitable practicsl
experlence Jn mechanical engineering; or
City & Guilds Mechanical Engineering Technicians
Full Technological Certificate {Part III) which must
include Plant Maintenance and Works Service,

Salary £1,370 to £1,605 per annum plus £125 spectal
responsibiiities allowance.

Further details and application forms from the Group
Engineer,

Applications stating full detalls of qualifications, experlence,
age and names of two referees to;—

The Group Secretary,

Southampten Group Hespital Management Committee,
Tremona Road,

Shirley,

Southampton.

NORTH STAFFORDSHIRE HOSPITAL MANAGEMENT
COMMITTER

HOSPITAL ENGINEER based at the Central Out Patient Depart-
ment, ¢o be directly responsible to the Group Engineer for the
engineering services of a malnly general sub %l’oup of seven hospitaly
and two clinics. The exceptional variety of plant and cquipment
ensure wide experience for a keen engineer to make further progress,

Adpplicants must have had a thorough practical training and
hold one of the following &mliﬁcnﬁons or an equivalent qualification
approved by the Minister of Health: —

City and Guilds Mechanical Enginecring Technicians Full
Technological Certificate (Part IH) which must include Plant
Maintenance and Works Service; or

HN.C. or HN.D. in Mechanical Engineering with endorsements
in Principles of Electricity or Electro-Techaology, if this wuas
not taken as a subject of the Course.

H.N.C. or HN.D. in Electrical Engineering with endorsement
in Applied Heat and Applied Mechanics.

Sulary scale £1,370 x 40{(1) x 45(2) x 50(1) x 55(1) to £1,605 per
annym  plus Spec’:ial Responsibility Allowance of £%S Per annum,

Application form abtainable from Group Secretary, Princes Road,
Hartshiil, Stoke-on-Trent, fo whom it shoull be returned aot
later than Wednesday, 16th July, 1969,

CHELSEA AND KENSINGTON HOSPITAL MANAGEMENT
COMMITTEE

DEPUTY GROUP ENGINEER

Applications are invited for the post of Deputy Group Engineer for
this Group of six hospitals. Salary scale Inclusive of London Weighting
and responmibility allowances: £1,585 rislag to £1,820 per anbum.
Qualifications reguired:— HNC/HND In Mech, Engr, or Electrical
Engineering with specific endorsements or City & Guilds Mech. Engr,
Techuniclans’ Full Technological Certificate (Part 11D, including Plant
Malntenance and Works Service. Wide experlence In the management
of hospital plant or similar engineering plant essential.

Ap(glicatlun forms and job deseription from The Secretary, 5, Colling-
ham Gardens, Earl’s Court, London, S.W.5. Closing date 23rd July, 1969,



HOSPITAL
ENGINEER

HIGHCROGFT HOSPITAL, ERDINGTON,
BIRMINGHAM, 23

1,175 PSYCHIATRIC BEDS

A%)Hmtlons are Invited for the above post. Salary scale
£1,3'1) rising to £1,605 per annum q{us special responsibility
allowance of £50, Extra duty allowance payable, First
class opportunity for man with go-abead ideas. Complele
Works rtment with all frades represented and adequate
supervisory assistance. Applicants should have a wide
expel ntenance of engineering i z

rience in the mainte f engineering and buildin
services, and the control of men and materlals. The suc-
;‘es;lful applicant will be directly responsible to the Group
LNgineer,

Quallications: H.N.D. or H.IN.C, Electrical or Mechani-
cal Engineering with endorsements in Organisation and
Management and either Electro-Technology or Applied
Heat and Mechanics; or equivalent qualifications approved
by the Department of Health,

A rented house ks available if required.

Applications within seven days, with names of two
referees to: Group Secreta% North Bimingham & Dis-
trict Hospital Management Conunittee, Good Hope Gen-
eral Hospital, Sution Coldfield, Warwickshire.

THE DAVID LEWIS EPILEPTIC COLONY
Warford, Nr, Alderley Edge, Cheshire, SK9 7UD

ASSISTANT HOSPITAL ENGINEER required, resident. Candi-
dates must have served an engineering apprenticeship and should
hold an Ordinary National Certificate in Mechanical Engineering,
Some electrical experience required. It would be con.dﬁewd an
advantage to have been employed in a hospital, or to have knowledge
of the maintensnce and operation of oil fired bollers, Whitley
Councll P.T.B. comditdlons of service and salary within the scale
£975—£1,270 p.a. abated by £100 p.a, if the successful candidate
does not bold the specified qualifications. Local Government
Superannuation Scheme. N.H.S. Superannuation transferghle,
‘Temporary accommaodation avallable until house available about
September, both at a2 nominal rental.

Applications stating age, qualifications and experience, with
names and addresses of three referees, shonld be forwarded to
THE GROUP ENGINEER.

CIRCULATING PUMPS and Steam Turbines,
electric and steam, ﬁgnres and service, TURNE
67, Station Road,

BIRMINGHAM REGIONAL HOSPITAL BOARD

ENGINEERS

The following vacancies have arisen in the Regional Enginesr's
Departmant due to proamatian and ratirements. The Boatd hes o
large programme of capital works rising to £10m a year. Candidates
should have had considerable experienca in the design of hospital
anglneering sarvicas.

DEPUTY REGIONAL ENGINEER
{€£3.071 to £3,780) (ref E5)

To deputise for the Regional Engineer in all matters, to control the
organisation of the Department and promote special projects as
required.

ASSISTANT REGIONAL ENGINEER
(£2,730 to £3,255) (ref EG)

To develap the engineering planning policy in one of four Areas
of tha Board. To brie! design enginesrs and diract angineering
functions in project teams.

ASSISTANT REGIONAL ENGINEER
(£2,730 to £3,255) (ref EBY)

To control a Research and Development Saction and other spacial
activities of the Regional Engineer’'s Department. A flair for direct-
ing ipvestigations, preparing and interpreting statistical infarmation
is required.

Candidates must be Chartered Engineers and corporate members
of the Instituta of Civil or Mechanical or Electrical or Electronic

and Radio Engineers.

Further detaile quoting appropriate vef-
erance numbar obtalnabla from Secretary,
Reglional Hospital Board., 148 Hagley
Road. Birmingham 16, to whom appilca-
tion should be sent by 28th July 1868.

4

o

MISCELLANEOUS

Y
rrow. Tel: 01.427 1355 and 01427 3449,

Stethoscopes, Eartips, Headphones and Pilowphones—Su;
and Service, Wurkshops for the Disabled, Northern Road,
Portsmouth. Tel: Cosham 76533,
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