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The present financial position need not prevent you from using soft water, indeed its very 
use will prove a great economiser throughout the hospital. Instal a Permutit Water 
Softener ON RENTAL-avoid capital outlay, enjoy the benefits immediately and start 
saving on all materials, labour and costly replacements due to hard water scale ! You have 
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STERILISERS 

The Thackray Downward 
Displacement Autoclave for 
sterilising unwrapped surgical 
instruments and operating 
theatre utensils. This autoclave 
incorporates all the requirements 
for automatic, push-button 
operated, rapid sterilisation. 

Thackray also manufacture 
Dropped Instrument Autoclaves, 
High Vacuum Autoclaves for 
dressings and fabrics, High 
Speed Bottled Fluids Autoclaves. 
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CLEAR THE FLOOR! 
HANAULUX SATELLITE ceiling mounted auxiliary lamp 

Specially designed for mounting on the ceiling fining of Sierex Boston or 
Stockholm operating theatre lamps, the Satellite auxiliary lamp leaves the floor 
clear of finings and trailing cables. It can be adjusted independent of the 
main lamp to provide complete and efficient lighting for every type of surgery. 
Two models are available: 
The Universal gives a single spot of high intensity light for augmenting 
the main lighting. 
The Hamburg provides a completely separate area of lighting where two 
teams are operating simultaneously, as in heart surgery. 
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Working undet  pressure? 
Aercon Evacuation Valves 
maintain a specified pres- 
sure inside a room or 
building. All excess air is 
quickly passed out to 
atmosphere, and the valve 
closes automatically as 
soon as pressure drops 
be low required level. 
Adjustable to very fine 
limits, these valves have a 
wide application wherever 
it is essential to prevent 
the passage of dust, germ, 
or any other type of 
polluted air into a sealed 
working area. 

Type X Valves. Arranged 
to discharge either hori- 
zontally through a wall, or 
vertically up or down 
through a wall or ceiling, 
and available in 5 sizes 
with maximum capacities 
of 200, 500, 900, 1500 
and 2500 c.f.m. 

Also available are type S 
valves, for horizontal dis- 
charge, and type M valves 
for fitting in either doors 
or windows. 

W 

EVACUATION VALVES 
POWER UTILITIES LIMITED 
LOMBARD HOUSE. GT. CHARLES STREET. BIRMINGHAM 3 
Tot Central 3446-7-8-9 
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AUTOMATIC PRESSURE 
BOOSTER SETS 

Mopump Automatic Pressure Booster Sets are 
widely used to increase the pressure of water in tall 
buildings where the mains pressure is too low to 
provide an adequate supply at all floor levels, or for 
pressurisation of ring mainsforfirefighting,also on 
ships and in isolated communities. Theoutlet pres- 
sure from a booster set is maintained at a pre- 
determined minimum pressure irrespective of 
fluctuations in water demand. 
These Mopump Sets are supplied as "semi- 
packaged Units. Electrical control switchgear is 
ready wired ; pumps, pressure vessel, compressor, 
valves and the interconnecting pipework is assem- 
bled and tested in the works under simulated site 
conditions. The layout is infinitely flexible to fit any 
space restrictions and to suit most site conditions. 
For further details ask for Publication No. 1619. 
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Let NIFE engineers 

They can provide details of COMPLETE BAlTERY SYSTEMS 
BY thinking of emergency lighting and power as an essential and not 
an ancillary, costs can be cut, and space requirements reduced. 
Nife-o-matic equipment requires only a fraction of the space of other 
systems and can be installed almost anywhere. A separate battery I 

room is not needed. The Nife Steel Alkaline battery-the heart of all 
Nife-o-matic systems--is completely dependable. Power is always 
instantly available. Maintenance is negligible. 

AUTOMATIC ElldERGENCY LIGHT AND POWER 
For Emergency Lighting . Switchgear Operation . Stand-by Power . Engine 
Starting . Telecommunications . Diesel Locomotives . Portable Safety LzmpD 
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Transient Testing of a Pneumatic 
Servomechanism for Prosthesis Control 

By R. P. BRANN, BSc., Ph.D. 
and P. A. KIRKWOOD, BSc. 
Depamrnenr of Mechanical Engineering. 
University College. London 

This new paper describes somefut~da~nental ivork carried out 
recently towards the developn~ent of a serron~echanism for use it1 

the control of artiJicia1 limbs. It is one of thefirst contributions 
in afield still lacking in published groundwork. 

SUMMARY 

A LOW pressure pneumatic servomechanism was 
constructed and tests were performed to measure 
various system parameters and examine its closed- 

loop step response. The servomechanism incorporated a 
differential actuator and a Kiessling Roehampton valve. 
Feed-back from the actuator to the valve was in two 
separate forms: 

(i) a light cable, pretensioned with a spring; 
(ii) a light, rigid link. 

The transient response of the system was investigated 
under various loading and feed-back conditions and com- 
parisons were made with theoretical predictions. It is 
shown that the system appeared t o  behave in a manner 
predicted by linear theory, although there were some 
major discrepancies which were thought to be due to 
excessive friction and unsatisfactory valve characteristics. 

INTRODUCTIOS 
Statement of the Problem 

A recent survey * of the application of engineering prin- 
ciples to the control of prostheses has concluded that 
future developments in the field will see sophisticated 
closed-loop systems used in the actuation of primary 
degrees of freedom of artificial limbs. At the present time 
it is thought that in high power locations, such as elbow 
joints. pneumatic power has most to offer, although it 
should be added that hydraulic power-with its asso- 
ciated background of advanced technology-would seem 
to be more suitable when certain engineering problems 
are overcome. Pneumatic systems, however, are being 
successfully employed at the present time for powering 

'HALL, M. l., and LAMBERT, T. H. "Arrificial Limbs-An En- 
gincering Appraisal". The Hospiral Ewinecr. Vol. XIX. No. 2. 
Feb., 1965. 



I air supply a) 80 psi. 

elbow flexion, wrist rotation and grip. These are essen- 
tially "open-loop" systems, however, and there seems to 
be a need at this stage to close the loop (that is to apply 
feed-back) so that accurate and relatively fast position 
control can be achieved. 

Closing the loop of a low pressurevalve actuator system 
brings with it many fundamental engineering problems, 
one of which is a tendency for the system to perform self- 
sustained oscillations. Unfortunately, there appears to be 
a lack of published data in this field. This paper, therefore, 
represents the first steps in the development of a satis- 
factory technology on the subject which will lead, it is 

 BRA^, R. P. "Linear Analysis of a Low Power Differential 
Actuator with Feedback for Prosthesis Control". To be published 
in Control and A~rlomarion Processes, Aug.-Sept. 1966 

hoped, to the construction of a servomechanism for 
prosthesis control. 

One of the specific purposes of the present work is to 
compare the behaviour of a suitable servomechanism with 
that predicted by a recent linear ana1ysis.t The system is 
powerfully non-linear (in the mathematical sense) and it 
is essential, initially, to derive by experiment a qualitative 
assessment of linearity. Upon completion of this, one can 
then proceed to establish design criteria on the basis of 
more advanced non-linear mathematical analysis. 

The Experimental System 
Diagrams of the servomechanism are shown in Figs. 

1 (a) and I (b), and a list of its relevant numerical para- 
meters is given in an Appendix. 

A differential actuator (whose piston area ratio is 2:l) 
is mounted on a vertical board and raises loads which are 
supported on its rod. The board can be inverted to allow 
the steady load to act in the reverse direction. Air to the 
actuator, from a constant pressure supply, is controlled 
by a two-way KiesslinglRoehampton valve. Feed-back 
from the actuator to the valve was accomplished, in the 



VELOCITY 
Pi. 2. Actuator friction characteristics 

(a) Ideal viscous friction. 
m) Typical real &racteristic. 

first instance, by a tensioned cable, which, when found 
to be unsatisfactory, was replaced by a rigid link. Varia- 
tion of gain in the feed-back path is accomplished 
mechanically by a simple adjustment of a lever arm. 

Amplitudes of input and output displacemenis were 
measured by means of graduated scales in some initial 
steady-state tests that were conducted. In the dynamic 
tests, however, a variable inductance transducer was used 
to pick-up the actuator's displacement and display it on 
a pen recorder. 

ESTIMATION OF SYSTEM PARAMETERS 
Friction rneflicients 

Despite taking elaborate precautions during the manu- 
facture of the actuator to ensure longitudinal freedom of 
the piston in the cylinder, it was found that a considerable 
force was required to displace the piston. A high degree 
of surface finish was maintained on the cylinder bore and 

piston rod, and "Nu-lip" sealing rings (manufactured by 
Weston) were fitted to eliminate leakage. The whole 
system was lubricated with a molybdenum-disulphide 
based oil whieb was found to be more satisfactory than a 
recommended silicone grease. 

The frictional characteristic of the actuator indicated 
that both Coulomb and viscous components were present. 
The first is a non-linear phenomenon, and its effect was 
not considered in the linear analysis referred to earlier. 
Viscous friction, however, is linear and can easily be 
included in a simple mathematical study of the system. 
It was found, in fact, to have a marked effect on the servo- 
mechanism's theoretical performance. 

If it is assumed that the friction is ideally viscous, the 
retarding force can be expressed as (bxvelocity of 
motion) where b is a constant. This is illustrated in 
Fig. 2 (a). When Coulomb damping is present, of course, 
the characteristic takes the form of that shown in Fig. 2 (b). 

An estimation of the constant b was obtained by 
applying various loads to the free actuator and measuring 
the steady-state velocity of the piston. Typical displace- 
menttime curves obtained with the pen-recorder are 
shown in Fig. 3. The velocity of the steady-state motion is 

Fig. 3. Time histories of actuator piston faUing under coastant loads. 

J U L Y .  1 9 6 6  



Fi. 4. EEtimation of b. the achlator v i m  damping racffieimt. 

the slope of the linear portion of a curve. From these 
results the graph of Fig. 4 was plotted. It can be seen that 
there is considerable scatter of results, but a fair line 
through the points gives a value for b of 33 1bf.sec.ift. 
This seems to be a reasonable value. 

I t  should be mentioned, finally, that the minimum load 
under which the piston would just move was a little less 
than 8 lbf. This figure therefore represents the magnitude 
of the Coulomb friction force. 

Valve characteristics 
The rate of flow of gas through a valve is a function of 

valve opening and pressure differential across the ports. 
Variation of flow through the Kiess1ing:Roehampton 
valve was measured for various values of valve displace- 
ment and pressure differential. The curves can be seen in 
Fig. 5, where it will be noted that they all exhibit the 

following characteristics: 
(i) A "dead zone". That is, there is no flow when 

the displacement isless than a certain fixedvalue. 
(ii) Hysteresis. The curve which is measured when 

the valve is being opened does not coincide with 
that obtained when the valve is being closed. 

(iii) Relative independence of pressure differential. 

The first two characteristics make linearization of the 
valve's behaviour extremely difficult; the third, however, 
has the opposite effect, and lends weight to the assumption 
made in the theory that flow through the valve is a 
function only of displacement. Since the valve effectively 
is overlapped (as a result of (i) above) linearizing the effect 
of pressure differential is an impossible task. This can be 
seen from the following argument. If q, X and P represent 
flow, valve displacement and pressure differential re- 
spectively, we can write 

4=4{x ,  P )  (1) 
where 4 is some unspecified function. Now, on consider- 
ing small changes of q, X and P, equation (1) may be re- 
written as 

where Sq, Sx and SP represent small changes of the 
variables. The term iq:ix is simply the slope of the flow: 
displacement curve of the valve, and if the curve was 
linear, we could substitute aq'2x=k, where k, is a con- 
stant. Similarly, if the flow through the valve varied 

(r.881 14 

Fi. 5. Characteristic nvres  d Kiwting!Rwhampton vahe. 
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STEADY-STATE RESPOXSE 

Fig. . System *tic charneteristic (gain 
feedback). 

setting 3, no load, cable 

linearly with P we could also write i q a P = k ,  where k, 
is another constant. Thus equation (2) would become 

Now, when Sx=o, we see from equation (3) that 
Gq=k,SP, which means that flow occurs even though the 
valve is closed. This means, explicitly, that the valve is 
underlapped. However, since a "dead-zone" exists in the 
measured characteristic of the Kiess1ing:Roehampton 
valve, we must conclude that it is overlapped. Thus the 
linearizing process which led to equation (3) is meaning- 
less when applied to the KiesslingRoehampton valve 
unless the flow is independent of P. That is, if the theory 
is to be meaningful we must take k,=o. The curves of 
Fig. 5 show that this is a reasonable assumption.They also 
show that if we are to take % q i x  constant, we must ap- 
proximate the characteristic to a straight line. For a 
characteristic of this type, the validity of a straight line 
approximation is open to conjecture. We can take a lice 
parallel to the linear portion of the curve (360 L m h i n . )  
or a line which passes through the whole non-linear area 
of the characteristic (205 Lmin.in.). 

J U L Y .  1 9 6 6  

In order to examine the steady-state response of the 
servomechanism. it was decided to apply displacements 
to the input of the valve slowly and in small increments, 
allow the system to settle, and then measure the position 
of the output. The results of such a test are shown in 
Fig. 6. 

The feedback mechanism used in these tests was the 
pretensioned cable. It interfered with the dynamic re- 
sponse of the system in subsequent experiments, and was 
therefore replaced by a rigid link. but was satisfactory in 
these initial tests. 

The response curve of Fig. 6 is not particularly satis- 
factory for it can be seen that the final position of the 
system's output was erratic and unpredictable, particu- 
larly at one end of the actuator. It is thought that this was 
due to the large amount of static friction in the actuator, 
and a random effect of the lubricant. Hysteresis is also 
present in the response, but this is to be expected in view 
of the unsatisfactory characteristic of the valve. 

A phenomenon which was observed at  high gain 
settings, when under heavy load conditions. was an 
extremely low-frequency relaxation oscillation, the period 
of which was about 5 minutes. This suggests leakage in 
the valve, or  across the piston, although none could be 
positively observed. 

DYNAMC RESPONSE 
Experimental study 

Step displacements of small magnitude were applied to 
the input of the system and the resulting motions of the 

-W r c .  j-d- 

Fig. 7. Comparison of response using two fonns of feedback. 
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output were observed on a pen-recorder. These tests were 
conducted with the system in various conditions, as 
follows:- 

1. ' Cable feedback 
The response was unsatisfactory with this type of feed- 

back. This can be seen in Fig. 7, where the response is 
compared with that produced by a rigid feedback link. 
The cable appeared to slacken when a fast response was 
required and considerably slowed the system. Under 
certain conditions (when large steady loads were applied 
and when the step was in the direction of the load) the 
system with a cable link performed large, seemingly non- 
linear, overshoots. These were not observed when the 
rigid link was attached. 

2.  Feedback gain settings 
Increasing this parameter produced two effects. (i) It 

decreased the magnitude of the steady-state output step, 
and (ii) it varied, qualitatively, the form of the response; 
that is, it changed the response from a sharp step at high 
gains, to dead-beat at lower gains as shown in Fig. 8. This 
is in accordance with basic linear theory. Although one 
would have expected to see the introduction of oscillatory 
components into the response at the higher gains, this 
was not the case. In fact, the system took on a marked 
oscillatory mode of response only when loaded. In this 

J 

f small ovel-shoot 

I 

Fig. 8. Variation of output response due to increase of ieedhpck 
gain--unloaded system. 

Fig. 9. Output resparae, when lowdng 40 lb. The load is typical of a 
mird order system. 

condition, the response was typical of athird order system, 
a result predicted by linear theory. When oscillatory, the 
total response clearly consisted of a combination of an 
oscillatory component added to an exponential rise. 
This is illustrated in Fig. 9. 

3. Load 
The servo. was used to lift, and lower, various loads. 

The system therefore operated under a combination of 
inertia and steady-loads, as it would in a prosthesis. The 
form of the response (that is, either oscillatory or dead- 
beat) was found to be dependent upon the load, and was 
oscillatory at higher loads when lowering. There seemed 
to be a significant change in the response when the servo. 
was inverted and the direction of the steady load was 
reversed. Typical responses are shown in Fig. 10. 

4. Valve dead-zone 
This parameter was varied simply by pre-loading the 

input spindles of the Kiessling!Roehampton valves within 
the dead-zone range.' At very smaU values of dead-zone, 
the system responded with little finite time delay.+ Upon 
increasing dead-zone, however, time delay increased and 
the response became more oscillatory. 

Comparisons with theory 
It is an easy matter to compare the response of the ex- 

perimental system, qualitatively, with that predicted by 
simple theory. The servo. can be described by a third 
order differential equation of motion. The measured step 
response is typical of a third order system and shows, 
therefore, that in general the theory has some relevance. 

*Dead-zone -not be totally eliminated by this method for after 
a short period of about two hours, the 0-rings in the valves appeared 
to harden, and dead-zone returned. 

tFinite time delay was observed in every response. 

T H E  H O S P I T A L  E N G I N E E R  



Fig. 10. Time histories of typical respwses dw to input plses. The 
load is positive when the system is arranged as in Fig. 1. 

In particular, the increase in the oscillatory component 
of the response with increased mass is predictable and 
lends weight to the theoretical assessment of the system. 

Some factors were not predictable however. The most 
notable of these were 

(i) finite time delay; 
(ii) erratic steady-state response; 
(iii) low frequency oscillation. 

The first two were, no doubt, due to unsatisfactory 
valve performance and heavy static friction. The last 
factor proved to be difficult to eliminate, but was thought 
to be a combination of slow leakage in the valve together 
with hysteresis in the rubber 0-rings. 

CONCLUSIONS 
The response of the system described here--which was 

built merely for initial experimental investigation- 
proved to be most encouraging. It would appear that such 
a system is applicable to theoretical analysis and behaves 
in a predictable manner. 

Some improvements suggest themselves. These are 
wncerned mainly with the valve and with friction in the 
actuator. 

An ideal valve is one having a linear characteristic with 
underlap to the actuator (underlap to exhaust, although 
an advantage so far as stability is concerned, is unaccept- 
able due to gas wastage) and being free from hysteresis 
The KiesslingRoehampton valve is far from this ideal. 
Although these valves have proved themselves worthy in 
open-loop prosthetic systems, it seems that theycannot be 
used in closed-loop form. The normal type of servo. valve 
using a sliding spool or plate may be applicable. Those a t  
present on the market are too large for use in artificial 
limbs. There seems to be a need for the design of a minia- 
ture spool valve, similar in form to the Hendon valve. 
One which requires less power for actuation than the 
Hendon valve would be desirable so that it could be 
driven by a torque motor, thus enabling the feed-back 
loop to be an electrical signal. 

Static friction in the actuator, although inevitable, must 
be reduced. In the past, where high pressure (greater than 
1,000 p s i )  pneumatic control systems have been in use, 
a static friction forceof say 20 lb. was negligible. If servo. 
systems of 100 p.s.i. working pressure are to be satis- 
factorily developed, it is essential that much effort be 
expended on the problem of piston seals. This is a difficult 
problem, for leakage cannot be accepted since it repre- 
sents a power drain. The rolling diaphragm type of seal 
suggests itself, although it may prove unsatisfactory due 
to necessary restrictions on size. 

A problem that was highlighted by the linearized 
theory, but which has not been mentioned so far, is 
dynamic instability. Because of the "softness" of the low 
pressure fluid, a closed loop servomechanism, heavily 
loaded, is prone to selfexcited oscillations. The experi- 
mental system described in this paper proved to be stable 
because (a) it was not loaded near capacity and (b) the 
inherent static friction was so heavy. If such a system were 
used for elbow flexion of an artificial arm, the inertia load 
felt by the actuator would be extremely great. This would 
be a result of the high velocity ratio of the mechanism 
linking actuator to arm. Theory shows that instability 
occurs when the inertia load is large, so that this problem 
of self sustained oscillations could be met in a practical 
system. If it is, it may be avoided by increasing the viscous 
friction at the load which will, of course, put a power 
drain on the supply fluid. This is undesirable, and stabi- 
lization may only be achieved without power drain in a 
more sophisticated system having electrical feed-hack 
links by suitable compensation techniques. 

In all the testscarried out ontheloadedservomechanism 
it was apparent that a faster response to a step input was 
obtained when the steady load was negative.: This agrees 
with the theory for in such a condition, it is predicted that 
the system should be more oscillatory. It is unfortunate 
that this is so, however, because in the application of 

:This means that the fluid in the low area chamber ofthe cylinder 
was opposing the steady load. Or, to be more expliat, the force 
F in Fig. 1 (b) was reversed. 
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elbow flexion of an artcticial arm it is likely that the 
direction of the steady load will often change. Thus the 
speed of response of the arm to the input signal will 
depend upon the direction of desired motion, and this 
may be a hindrance to the amputee. A servo. comprising 
a balanced actuator would overconle this fault of course. 
However, this would then involve other complications 
such as three seals on the actuator instead of two and the 
necessary use of a four-way valve instead of a two-way 
valve. 

APPENDIX 
List of Numerical Parameters 

Total stroke of actuator: 0.75 in. 
Diameter of piston: 1.5 in. 

Differential piston area ratio: 1 : 2 
Fluid supply pressure: 80 p s i  

Feedback Equivalent Open 
Setting 1 Loop Gain 

- - --p - 

0,131 

2 0,320 
---p -- - 

Accidents in Laundries 
How they are cau~ed and how to prevent them. Bared on 
certain accidents notified to HM Inspectors of Factories. 

Domestic type machines used in factories 

T HAT special problems arise when a machine in- 
tended for domestic use is introductd into factory 
production routine is well illustrated by the follow- 

ing accident. 
A modem wringing machine of domestic type was 

in use in a large factory. Its function was to remove 
wrinkles from gloves made of asbestos fabric. A woman 
suffered severe hand and arm bruising and friction 
burns (requiring skin graft treatment) when her hand 
and forearm were drawn into the "nip" between the 
rubber rollers. At the time, a large mitt was being wrung, 
but the job was a usual one. 

Whilst it is not known exactly why she got her hand 
in the "nip", it is certain that the trip mechanism 
provided as the standard safety device did not work, 
although the o?erator did attempt to operate the trip 
bar on being drawn in. Investigation revealed thit 
whilst the trip mechanism was effective when thin 
materials were being wrung, the heavy pressure exerted 
between the rollers during wringing of thick materials 
made the trip mechanism extremely hard to operate. 
This was in spite of the maker's endeavours to attain 
fairly uniform trip forces throughout the full range of 
thicknesses of material for wringing. Another factor, 
however, was that infrequent lubrication and the pre- 
sence of paint on a vital roller in the mechanism had 
considerably increased the resistance to tripping. 

There are several important aspects of this accident. 
First, domestic equipment is seldom, if ever, suitable 
for factory use. Instead of working a few hours each 
week, the machine is subjected to heavy and continuous 
use. Large outputs are required as compared with 
domestic use and the machine is often subjected to 

rough treatment so that guarding arrangements which 
may be satisfactory in the home are not sufficiently 
robust for factory use. Maintenance is vital both in 
factories and at home, but even planned maintenance 
schedules are unlikely to cope with the attention re- 
quired by a domestic machine worked far beyond its 
real capacity. Detergents can also play havoc with 
lubrication. 

Whilst wringers are not so commonly used in fac- 
tories as was once the case, they still exist, and it 
should be clearly understood that the in-running "nip" 
between the rollers is most dangerous. Fixed guarding 
with small apertures can often be applied successfully 
(to both back and front if the rollers reverse) when 
materials are thin. Should fixed guarding he impracti- 
cable, then an automatic device should be provided 
and properly maintained at all times and frequently 
tested. For machines in constant use on a restricted 
range of sizes of material, development of automatic 
feeding should be considered. 

Caught in overhead shafting 
In a laundry, softed garments were dropped through 

a square hole in the floor into a chute which could be 
directed into either of two segregating bins on the 
floor below, the bins being raised above floor level for 
convenience of handling. A transmission shaft, driven 
by an electric motor, was supported by brackets fixed to 
the wall behind 'the bins, and the free end of the shaft, 
which projected beyond the end bearing, was only 18 in. 
from the edge of the chute and directly over one of the 
bins. The shaft was 2 in. in diameter and revolved at 
250 r.p.m. 
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During an exceptionally busy period, the garments 
had piled up in the bin and had jammed the chute. 
Seeing this, a sorter jumped into the bin and mounted 
the pile of garments in an attempt to free the hlockage 
She managed to clear some of the blockage including a 
blanket, the end of which fell on to the end of the 
revolving shaft. In trying to free it, she was caught in the 
folds and dragged on to the shaft. The hlanket was old 
and broke fairly easily, releasing her, but she suffered a 
compound fracture of the arm. 

Similar accidents involvin_g entanglement on over- 
head shahing have been featured in previous issues of 
Accidents (see Vol. 5, page 4: Vol. 9, page 4 and 
Vol. 13, page 9), but despite repeated accidents and 
publicity, there remains an unfortunate reluctance to 
provide guarding, too much reliance being placed on 
a hopeful assumption that no approach will he made 
whilst the shafting is in motion. This accident serves, 
once again, to illustrate the futility of relying on safety 
by virtue of position, even in cases where any approach 
to revolving shafting is strictly forbidden. The possi- 
bility of approach in this case should have been fore- 
seen. Protection against entanglement can he ensured 
only by the provision of secure guarding. 

Hydro extractors 
A hydro extractor installed in a textile mill was 

provided with a lid which was interlocked to ensure 
that the lid remained closed while the cage was in 
motion. 

Unfortunately, maintenance had heen neglected, with 
the result that the interlocking device was broken 
and the lid was fitting imperfectly. On one occasion, 
when material had been loaded into the hydro extractor 
by means of overhead chain blocks, the chain was left 
inside the machine under the lid when the hydro 
extractor was switched on. The chain was carried 
by the whirling cage and its contents until it wrenched 
off the lid, which struck an employee, inflicting head 
injuries. It was fortunate that the injuries and 
structural damage were not more severe. All process 
machinery and safety devices should be frequently 
inspected and effective steps taken to rectify any fault 
as soon as it becomes apparent and before rhe machine 
is put back into service. 

Garment presseslimitations of hvo-hand control 
In the absence of an efficient form of guarding, the 

principle of two-hand control has, for many years. 
been the accepted method of protecting the operators 
of garment presses commonly used in laundries and 
clothing factories; hut experience has proved that this 
method is not reliable. Danger arises when more than 
one person is at such a machine. If a passer-by 
stops to talk to the press operator and stands close to 
the machine, or the operator is working the press 
with an assistant, the operator, when initiating the 
downward movement of the head, can easily fail to 
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notice that the other person has a hand resting on the 
huck. 

Considerable work has already been done, both 
by makers 'of the machines and users, in the develop- 
ment of effective trip guards, and advances have been 
made in the provision of fixed guards for various 
types of garment presses. Further development work 
is, nevertheless, very necessary, and it is important 
that there should be close co-operation hetween the 
machine makers and the users to ensure that the highest 
standard of safety is achieved whilst maintaining, so 
far as possible, the speed of operation of the maclfines. 
lt should always be remembered that all persons 
who may he in the vicinity of the machine are at risk 
-not only the machine operator. 

An accident occurred when a girl carrying clothes 
to a work-box walked between a garment press and 
the rail on which finished work was placed. She inad- 
vertently placed her hand on the press table at the 
moment when the operator depressed the two-button 
control. The press closed on the girl's hand, and four 
fingers were so hadly burned that they had to he 
amputated. 

Unless two-button controls and their associated 
mechanisms are regularly and thoroughly maintained, 
faulty operation and the risk that the machine will 
operate with only one button depressed will arise. 
Two-button controls have been in use on garment 
presses for many years and probably many of them 
are in need of overhaul. 

In some factories groups of similar scissor-type 
presses with two-button control are used in series. With 
such an arrangement a team of workers is employed 
and it is of prime importance that they should have a 
clearly defined operating drill, adhering rigidly to it 
under all circumstances. 

A group of five presses was used for pressing shirts 
in a laundry. The presses were operated by a team of 
three women who also attended to a folding and packing 
machine. One woman operated the first two presses, 
another worked the three remaining presses and the 
third woman attended to the folding and packing 
machine. Near the end of an afternoon, when most 
of the laundry workers had finished and were moving 
towards the doors, the woman operating the first two 
presses had just put a shirt in one of them. At the 
moment when she operated the two-button control, 
another member of the team, due to a misunderstand- 
ing, attempted to remove the shirt from the press. 
When the press head descended her hand was trapped 
hetween the huck and the head, and hadly burned. 
With commendable presence of mind, the other woman 
operated the "quick release" button which raised the 
head to release the woman's hand. Had this not func- 
tioned perfectly the injury would undoubtedly have 
heen more severe. 

*Reprinted from Accidenrs, published by H.M.S.O. 
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Static Electricity-Fire dangers' and 
how to avoid them 

PREPARED BY THE FIRE PREVENTION ASSOCIATION, QUEEN STREET. LONDON, E.C.4. 

Mostpeople have experienced the effects of static electricity 
at one time or another. The crackling noises from clothes when 

they are taken o & m d  their tendency to stick together-is one 
example: static is also the cause of the unple~sant shock 

sornetinies feN when getting out of a car. These effects, it nu2l. 
have been noticed, are particularly common in dry weather. 

The accunn~lation and subsequent discharge of static electricity can 
also have more dangerous consequences. Unless suitable 

precautions are taken, static electricity can accumulate in the 
course of many inrlustrialprocesses to the point where a discharge 

niaj occur. And the discharge, if it gives incendive sparks, may cause 
afire or explosion iffanlniable nlaterials should be present. 

T 0 understand the circumstances in which static is 
likely to accumulate, and to appreciate the pre- 
cautions which can be taken against this accumu- 

lation, it is necessary to understand a certain amount 
about the nature of the phenomenon. Static electricity 
results from the disturbance of the surface electron 
structure of the material concerned-a deficiency or 
surplus of a single electron among 100,000 atoms gives a 
strong static charge to a surface. These surface disturb- 
ances can be created in many ways, but all involve 
movement of some kind; they can result from friction or 
induction or simply from the contact and separation of 
materials. When two materials are brought into contact 
with each other a transfer of electric charge almost in- 
variably occurs between them. Practical effects are not 
noticed until the materials are separated from each other, 
liberating opposing molecular forces. These forces appear 
as charges on the two materials involved, the charges 
being positive on one material and negative on the other. 
But if a material is an earthed conductor, the charge will 
flow away so rapidly after separation that it cannot be 
detected. 

On the other hand, if the material is a nonsonductor 
or a perfectly insulated conductor, the charge cannot leak 
away or "relax", and it remains locked on the surface. 
It is because it is unable to flow that the charge is referred 
to as "static" electricity. And for each static charge it 
must be remembered that there is an equal and opposite 
charge usually nearby or "grounded". 

How Static Electricity Accumulates 
It is not possible to prevent the generation of static, and 

this generation is not, in itself, a hazard. The danger only 

comes when the static accumulates sufficiently for a 
discharge to occur. For static to cause a fire or explosion, 
four factors are therefore necessary: 

A source of static generation; 
A means of accumulating the charge; 
A discharge providing sufficient energy to cause 

ignition; 
An ignitable mixture of gas, vapour or finely divided 

solids in air or oxygen. 
There are many industrial activities where all four of 

these conditions might be met. They will be present during 
the storage, transport and handling of flammable liquids; 
in the manufacture, handling and storage of fibres and 
dusts; in the storage, mixing, compression and discharge 
of gases and vapours; during painting and coating work, 
and while materials are being impregnated or affixed in 
the presence of low-flash-point solvents; in the course of 
operations involving the mixing, grinding and sieving of 
solids. Other situations where these conditions may be 
present are in moving vehicles, in dry cleaning operations 
and in hospital operating theatres. 

Continuous flow operations and high operating speeds. 
using belt, pneumatic or hydraulic conveying methods 
increase the generation of static. Plastics are usually very 
poor conductors of electricity and may permit static 
charges to build up on their surface unless specially 
treated. 

Ways of Dissipating Static 
The most practical way to avoid danger from static is 

either to prevent the accumulation of a charge by pro- 
viding a conducting path to earth or between the affected 
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materials, or to discharge the electric accumulation at a 
point known to be safe. Four main ways of dissipating 
static are in common use. 

Bonding 
The term "bonding" is used to describe the connecting 

together of two or more conductive bodies by means of 
an electrical conductor. Bonding minimizes potential 
differences between conducting bodies. 

Earthing or Grounding 
Conducting bodies are said to be "earthed" or 

"grounded" when connected to the ground by means of 
an electrical conductor. Grounding is used to minimize 
potential differences between bodies and the ground. 
Most of the resistance of an earthing circuit is-at  the 
ground end between the ground rod and the soil; it will 
vary according to the amount of moisture present, the 
nature of the soil and the contact area. Making adequate 
contact can prove a problem in some dry areas. 

Materials such as wood, paper and fabrics-very poor 
conductors by themselves- will contain a certain amount 
of water in equilibrium with that in the surrounding 
atmosphere. Their conductivity will therefore depend on 
the amount of moisture in the air, usually referred to as 
the relative humidity. This can vary from 0 per cent 
(absolutely dry) to 100 per cent (saturated). If the relative 
humidity is high (60 per cent or above), the amount of 
moisture in the materials will probably make them 
sufficiently conductive to prevent the accumulation of 
static. On the other hand where the relative humidity is 
low (30 per cent or less), these materials become good 
insulators and can accumulate static. The ease with which 
some fibres conduct electricity varies very greatly with the 
relative humidity. At 90 per cent relative humidity their 
conductivity can be a million times greater than it is at 
10 per cent relative humidity. 

Certain materials-such as nylon. terylene and acrylic 
fibres-would need a relative humidity of more than 
90 per cent to avoid static. These fibres can be treatedwith 
antistatic agents, but their effect is only temporary and is 
destroyed when the fabrics are washed. 

If it is intended to keep the atmosphere within a build- 
ing at a certain humidity. allowance has to be made for 
the fact that the relative humidity of air decreases as it is 
heated. For example, air of relative humidity of 90 per 
cent at 32°F. will have a relative humidity of only 20 per 
cent when its temperature is raised to 70'F.-and will be 
drier than the air normally is over the Sahara desert. So, 
if air from outside is taken into a heated building during 
winter, moisture will have to be added to maintain a high 
relative humidity. 

Air conditioning systems can be used to maintain the 
relative humidity within a building at the desired level. In 
some cases, however. humidification is not practicable 

owing to its effects on the materials being handled. And 
in hot areas high humidity can make conditions intoler- 
able for personnel. 

Where humidification of the air is only necessary at 
one particular point in a process. localized humidification 
can be achieved by impinging steam jets on specific areas. 

Ioriization 
Ionization means splitting the molecules of oxygen and 

nitrogen in the air into positively and negatively charged 
parts (ions), making it electrically conductive. In this way 
air can be made sufficiently conductive in the area where 
the static is being created in order to allow the charge to 
leak away. There are four ways in which ionization can 
be achieved: 
I .  Radiation 

Radio-active isotopes can he used to emit ionizing 
rays. These can present a health problem. however. 
and expert advice is necessary. 

2. Electrical neutralization 
An ionized atmosphere can be produced near the 
charged surface by applying an external potential. 
This method should not be used where flammable 
vapours, gases or dusts may be present. 

3. Static comb 
This usually takes the form of a metal bar with a 
number of teeth with needle points; alternatively, a 
metal rod with trailing tinsel streamers may be used. 
The comb is brought close to the charged surface and 
a high potential is set up at the needle points by the 
static charge-this is sufficient to ionize the air locally 
and permit the charge to bleed away. 

4. Flame ionization 
This method obviously cannot be used where flam- 
mable liquids, vapours or dusts are present. It is used 
in paper-making to disperse static which would 
otherwise cause sheets to adhere and make subse- 
quent processing difficult. A surface charged with 
static can therefore be passed rapidly through the 
flame or  very close to it, and the static is dissipated. 
since an open flame produces ions due to its high 
temperature. 

Special Methods 
Various other ingenious methods have been devised 

for combating the hazards of static electricity. Many 
insulating surfaces can be made more conductive by 
coating or impregnation with a suitable film. Metallic 
oxides, metals. carbons, aqueous compounds and wetting 
agents have all been used for this purpose. 

Carbon black is frequently used as an additive to 
materials to control their conductivity, and is particularly 
useful for making conducting rubber footwear and tyres. 
It has also been used to produce a rayon yarn containing 
about 30 per cent of carbon black. Although this weakens 
the thread, it makes it an effective conductor. and one or 
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two such threads per inch in a fabric are sufficient to 
confer suitable conductive properties on the whole 
,material. A 33 per cent67 per cent rayonkotton fabric 
with some of the rayon threads treated in this was has 
been commercially produced for certain applications. 

One idea produced to overcome the static caused by 
rollers has been to make the roller of a series of alternate 
segments, each imparting opposing polarity. The surface 
of the material passing the roller would then emerge with 
a number of static "stripes" of positive and negative 
charges of roughly equal strength which would easily be 
neutralized and would not build up to a high degree. 

Danger Areas for Static in Industry 
The explanation of the static electricity phenomenon 

will have suggested a number of points where fire dangers 
could arise in industry. Some of these-and correspond- 
ing precautions-are discussed in the following para- 
graphs. 

Flan~mahle liquids 
Low-flash-point liquids may give rise to flammable 

mixtures of vapours and air when they are being handled 
or stored. Static is generated when liquids are in motion- 
for example, while they are being pumped, mixed, blended 
or stirred-and a hydrocarbonair mixture can be ignited 
by a spark energy as low as 0.2 millijoules.* Oils are poor 
conductors; but since they do not all have the same 
conductivity, some will accumulate static and others will 
not (this also depends to some extent on the presence or 
absence of impurities). 

As a stream of hydrocarbon liquid flows into an earthed 
conductive tank, the static charges in the liquid tend to 
flow to the surfaces of the liquid. If the charging rate is 
high, it is possible that the potential difference existing 
at the surface may break down the resistance of the air 
and cause an incendive spark between the liquid surface 
and the tank wall or between two waves on the surface 
of the liquid. 

Turbulence in bulk storage tanks should therefore be 
kept to a minimum, and for this reason overhead filling 
should be avoided. The inlet nozzle should be near the 
bottom of the tank and should be mounted horizontally 
to minimize agitation of the material at the tank bottom. 
The pumping speed should be restricted to a low value 
(say 3 ft.sec.) and special care is necessary until the inlet 
nozzle is submerged at least several feet below the surface. 

Explosions have taken place when hydrocarbons were 
pumped too fast before the inlet nozzle was submerged. 
In general, the hazard is less severe in tanks with floating 
roofs than in those with fixed roofs, on account of the 
elimination of free vapour space above the liquid surface. 
The roof floating on the surface of the liquid also provides 
additional dissipation area for the static charge migrating 
from the liquid. 

'For comparison, the human body can accumulate a staticcharge 
capable of giving a 10 millijoule spark. 

All piping, tanks, pumps and other equipment must be 
properly bonded and earthed. 

Road tqnk vehicles carrying hydrocarbon liquids may 
be in danger from static electricity unless correct precau- 
tions are taken. The static can be generated both by the 
filling operation and by the action of the rubber tyres 
when travelling at speed on a dry road. The tank itself is, 
of course, highly insulated from the ground. What 
happens is that the static on the surface of the liquid in 
the tank attracts an opposing charge to the inside of the 
tank walls. This in turn leaves an unbound electric charge 
on the outer surface of the tank walls; this charge on the 
outer surface is of equal magnitude to, and of the same 
polarity as that in the liquid. Whilst the liquid remains in 
the tank these charges are bound, and will not be released 
by earthing. When the tank is emptied, however, the 
removal of the charged liquid (and consequently of the 
opposing charge on the inside wall of the tank) leaves the 
charge on the outer surface of the tank unbound. 

This type of charge can give an incendive spark when 
seeking earth-for example, when the empty tank is next 
opened and a delivery hose inserted-and is suspected of 
having caused a number of fires. The tank should there- 
fore be earthed to drain away the charge before the filling 
port is opened or any connection or delivery nozzle is 
inserted; straps or chains hanging from the vehicle cannot 
be relied on to disperse the static. All filling hoses and 
piping should incorporate continuous bonding. 

Similar bonding and earthing precautions against static 
should be observed in the case of rail tankers, portable 
containers, barges and aircraft whenever fuel is being 
transferred. 

Dusts, powders and granular materials 

The surface area of solids is increased enormously when 
they are finely divided. Since combustion of solids is 
essentially a surface reaction, this means that the ignita- 
bility of a solid is also greatly increased when it is in finely 
divided form. Some dusts require only very low energy for 
ignition (as low as 5-10 millijoules) and, once ignited, 
many finely divided materials burn with explosive vio- 
lence. Since static can be generated by operations such as 
grinding, sifting, blowing, fluidizing and pouring, all 
equipment used for such processes should be bonded and 
earthed. If the divided material is not a good conductor 
it may be some time before the charge is dissipated even 
by earthed equipment. 

Materials in powder form are usually very convenient 
to use in industrial processes, since they are easy to handle 
and they disperse, dissolve or react rapidly. The powder 
is usually supplied in sealed containers or bags which keep 
it dry and prevent caking. There is now a trend towards 
using bags or inner liners made of a plastic material; 
fertilizers and paint pigments are examples of powdered 
materials often packed in this way. Since it is possible that 
a dry powder being poured from a non-conducting 
package lining could give rise to a spark discharge, this 

T H E  H O S P I T A L  E N G I N E E R  



form of packaging could result in a fire danger if the dust 
is combustible or flammable vapours are present in the 
area in which it is discharged. 

Gases 

Only a very low spark energy (less than 0.02 millijoules) 
is required to light some gas'air mixtures. Gases them- 
selves. when pure, usually generate little static; hut a gas 
contamined with impurities such as rust or water may 
generate static as it leaves a nozzle. The main danger, 
however. is that a flammable gas:air mixture will be 
ignited by a discharge of static from some other material 
in the vicinity. and the obvious precaution is to keep such 
mixtures well clear of any object that could provide a 
static discharge. Gases themselves should be kept as pure 
as possible to minimise the risk of their generating static. 

Other  processes 

Static should be grounded by means of static elimina- 
tors and the frames of machines should be bonded and 
grounded. Humidification may be used if it is not in- 
jurious to the process, and adequate ventilation should he 
provided to remove dangerous accumulations of flam- 
mable vapours. 

All power transmission or conveyor belts should be 
fitted with static collectors, and these should he mounted 
so as to bleed off any static at a distance of 4-6 in. beyond 
the separation point of pulley and belt. on the inside face 
of the belt. 

Hospi ta l  operating theatres 

Stringent precautions against the possibility of static 
sparks in operating theatres are essential on account of 
the presence of flammable anaesthetic gases. Accidents 
have occurred while ether was being used as an anaes- 
thetic. 

The breathing bag must not generate static while 
expanding and contracting. Any blankets or  clothing used 
during operations must also be prevented from generating 
static-this can usually be achieved by means of adequate 
humidification. As an extra precaution, theatre p-rsonnel 
should not wear clothing made of synthetic fibres, nor 
wear rubber-soled shoes. Trolleys and equipment used 
should either be mounted on conducting tyres or be 
soundly earthed. and the floor of the theatre should be of 
conductive material; floor maintenance compounds used 
on it should also be conductive. 
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How noisy can a noise b e ?  
By DAVlD WILSON 

This article re-view the prowinp oroblent of noise a~iddescribes the research work 
into noise now being carried out in rhe United Kingdom. 

N OISE is generally reckoned to be one of the curses 
of modem industrial civilisation. Britain's 
National Physical Laboratory (NPL) has found 

that it interests the public more than any other as a 
subject for scientific research and has recently launched 
a major research programme into noise. It involves 
several of Britain's biggest laboratories and research 
stations. 

Noise can be defined as "sound unwanted by the 
hearer." If this sounds unscientific, the reason is that 
noise itself is an unscientific concept. 

Noise is subjective. What is a dreadful scraping to 
one man is serious music to another; the music of one 
race may be just noise to men of another culture; 
the roar of a motor cycle is a thrilling noise to one. 
a shattering of the peace to another. 

Even in scientific terms this contrast holds true- 
sound at  one frequency may be objectionable to one 
hearer, but acceptable to another, and at  any one 
frequency different people will find different levels of 
loudness objectionable or even intolerable. 

I t  is therefore impossible to measure " noise " by a 
set of units in the way we can measure length or 
electrical charge. The best the scientist can do  is to 
set groups of people in well-defined surroundings, to 
project steady, single-frequency sounds at  them at 
different levels of intensity and then to build up an 
artificial scale of loudness by taking the reactions of 
the majority of the hearers. 

In this sort of work the NPL is one of the foremost 
establishments in the world and an internationally- 
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accepted scale of correlations between intensity ot sound 
and apparent loudness has been built up. But the diffi- 
culty of the problem is illustrated by other research 
done in Britain. This has shown that, in a noisy situa- 
tion, at least 15 per cent of people are quite undisturbed 
by an extra noise that the rest find intolerable. 

Nevertheless, noise is a social prob!em. People want 
" something done about " things such as pneumatic 
hammers and jet airliners and roaring motor cycles 
and lorries. For a society to tackle this, it must con- 
sider prohibiting or limiting such nuisances. The prob- 
lem is how to set legal limits to something so difficult 
to measure. 

Scientists can, however, work towards the same type 
of achievement as the measurement of loudness. They 
can produce a generally acceptable set of rules. This 
sort of work is being pursued in Britain, mainly at the 
Building Research Station near Watford, Hertfordshire. 
The scientists are, at the moment, concentrating on 
pneumatic drills or hammers with their attendant air 
compressors which are usually powered by diesel engines 
mounted on lorries or trailers. Sets of rules are being 
worked out by measuring the sound intensity of the 
pneumatic drill with microphones placed at precise 
distances while the drill breaks up a specified area of 
standard concrete. From this basis i t  is possible to 
measure the effectiveness of various types of muffles or 
noise suppressors which have been made for fitting to 
the drills and machines. 

Similar work has been done by the Motor Industry 
Research Association and NPL, to establish standards 
of noisiness for motor vehicles. Again, the best that 
could be done was to set up a test situation in which 
the car or lorry has to be driven in a certain gear at 
a certain rate of acceleration in an open place (to avoid 
the complications of sound being reflected from build- 
ings). The sound is measured by microphones in a set 
arrangement and the sound intensity at certain frequen- 
cies correlated with what juries of people found " noisy," 
" quiet " or " intolerable." On this basis it is possible 
to set legal limits to define a vehicle which is so " noisy " 
as to be a public nuisance. 

Another group of research projects deals with trying 
to reduce the inevitable noise of a modern industrial 
civilisation. The basis of the work is a question- 
"Are conditions getting noisier, and, if so, in what 
way?" 

In London what is believed to be the world's first 
attempt to answer this question on a large scale has 
been started-an attempt to draw a noise map of the 
city and to see how it  changes over the years. A grid 
of imaginary lines is placed over a map of London to 
establish a set of points. Then mobile noise laboratories 
are stationed at each point in turn and they record 
the noise at particular hours of the day or for the whole 
24. The tape recordins are later analysed for the levels 
of intensity and the predomirant patterns of frequency 

and loudness are isolated. This work has not been going 
on long enough for conclusions to be drawn. 

Insulation azainst noise is one of the biggest fields 
of work of the Building Research Station. Scientists 
have built up an immense basic knowledge of the sound 
transmission characteristics of most commonly-used 
building materials. They have built up similar know- 
ledge of how the architectural construction of different 
types of buildings can best be managed to reduce 
unwanted sounds. 

One of their most interesting experiments was to find 
a method of sound-proofing a modern house against 
aircraft noise, a problem in houses near the runways of 
London Airport. 

They found that putting another layer of glass in 
the window spaces, leaving a gap of several inches 
of air as an insulator between the two layers, achieved 
the required reduction of noise. The only problem 
then was to find some method of ventilating the rooms 
without knocking another hole in the wall for a fan 
that would let the sound in again. Eventually a normal 
commercial model was found to do the job. 

But noise control costs money. Reducing the noise 
from a jet engine or a pneumatic drill by a baffle or 
silencer also reduces the efficiency of the machine. 
Even though it may be only by one or two per cent the 
machine becomes more costly to run. Defence against 
invading noise in buildings can be achieved, but it 
means more careful construction, and materials that 
usually cost a bit more. Almost any reduction in noise 
can be achieved if you are prepared to pay for it. 

Some of the equipment required for noise research 
can, itself, be quite expensive. The Building Research 
Station has just completed one of the finest " anechoic " 
chambers in the world (Spectrum 10). This is a room 
more than 30 feet (9 metres) in every direction, in which 
the amount of reverberation or echo is reduced to an 
absolute minimum. Floor, walls and ceiling are covered 
with thin wedges of plastic foam only a few inches 
(centimetres) square at their base but more than two feet 
(60 centimetres) long-more than 20,000 of them. The 
scientists walk about inside this room about four feet 
(1.2 metres) above the real floor on a false floor of 
steel wire mesh. 

The sound of a gunshot in this anechoic chamber is 
reduced to something like one clap of the hands in a 
normal room. Next door is just the opposite type of 
room, a reverberation chamber, with no furniture, 
smooth walls, floor and ceiling and built so as to be 
not quite "square." Here the sound of a gunshot is 
intolerable as the echoing sound waves bounce to and 
fro, reflected and re-reflected. 

These two chambers have a small section of wall in 
common. Into this, different materials and different 
types of construction are built for measuring the sound 
transmission characteristics. 

Scientific problems of the basic causes of noise and 
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ways of reducing it are also investigated. One of the 
commonest causes of noise is a turbulent flow of air- 
a bt engine produces this. for example. A British scien- 
tist has discovered the basic scientific law covering this 
cax, a law which is now part of the international body 
of scientific knowledge. He is Dr. J. Lighthill, formerly 
Director of the Royal Aircraft Estab!ishment a t  Farn- 
borough, Hampshire, a n  establishment where aircraft 
noise is much in mind. Dr. Lighthill is now a special 
Research Professor a t  the Imperial College of Science 
and Technology in London, where he is working on 
noise. 

At the National Physical Laboratory, there is much 
research into jet engne noise a t  the basic scientific 
level. One promising project is an  attempt to find 
out where a jet of air emeryng from the nozzle is 
noisiest and where this noise dies away. A simple ex- 
perimental set-up is used-a jet of compressed a i r  
coming through a conical nozzle to simulate the hot 
gases coming from the back of a jet-engine. The scien- 
tists have found that a simple modification to the nozzle, 
to give a twist and spiral motion to the airflow, cuts 
down the length of its noisy part by as much as a 
half. This could eventually lead to better silencers o r  
baffles on big jets. 

Similar basic work is going on  a t  the National Engin- 
cering Laboratory a t  East Kilbride. near Glasgow, in 
Scotland. One programme there is aimed a t  finding 
out what is the inherent noisiness of such basic mechani- 
cal actions as impacting, sliding and rolling. Another 
programme has already demonstrated that apparently 

. . 
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identical sets of ball-bearings may differ greatly in the 
amount of noise they produce. The reason is that some- 
times the ball-bearings are not perfectly round-though 
the fault may only be measured in millionths of an  
inch (thousands of a millimetre). 

I t  is regrettable that, despite all this work, some 
people may have their hearing damaged by too much 
noise. The Medical Research Council and the Ministry 
of Pensions and National Insurance, are concerned with 
this problem. They are running a programme of inves- 
tigations among industrial workers in which a mobile 
laboratory has been visiting factories. I t  is operated 
by scientists and technicians from the National Physical 
Laboratory who measure the noise levels inside the 
factories and test the hearing of the workers with 
special apparatus. Inside, workers press a button to 
show whether or not they can hear a simple single- 
frequency noise, the intensity of which is automatically 
raised and lowered. 

Analysis shows the " threshold " a t  which the subject 
starts hearing it, and so whether his hearing is being 
affected. 

Another Medical Research Council project, at  its 
Applied Psychology Unit a t  Cambridge, concerns the 
effect of sounds, especially sudden, loud sounds, on 
people's ability to concentrate. The effects of sonic 
boom produced by aircraft breaking the sound barrier 
are a particlar interest now. It is too early to say what 
the results are likely to be. 

Reproduced by permission from Spectrum 

IBIS LONDON HOSPITAL WASHING 
SYSTEM 

1s- Braithwaite & Son Engineers Ltd., oparl from manu- 
facturing three mojor Washing Systems, oger in conjunction 
with Laundry Engineering Services Ltd., the Ibis London 
Warhing System, which has a specific application to Hos- 
pital Laundries. 
THE modern practice in hospital laundry layout (vide the 
Cunliffe Report) is to install washing plant which can he 
included in a "barrier system," with no direct contact 
between the department handling the soiled and possibly 
infected linen and the clean side in the finishing depart- 
ment. 

An important feature of the lbis London Washing 
Machine, manufactured at  the Laundry Engineering Services 
Ltd., Acton Works, is the low loading factor, 3.8 lb. per cu. 
ft. (600 lb. for a 60 in. X 94 in. machine). This enables effi- 
cient washing and rinsing to be maintained with shortened 
washing processes. It is considered that the articles which 
are to be used in the wards must be thoroughly cleansed 
and as free as possible from mineral deposits and soiling 
matter. It is not sufficient merely to produce a sterile 
article. 

For a demonstration held at the New Model Laundry, 
Leyton, recently only one 600 lb. Ibis London Washing 
Machine was used. This produces 900 lb. per hour (900 lb. 
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per operator hour). The complete cycle of one 600 lb. load 
consisted of: 

approximately 5f minutes to include inching, opening of 
outer and inner doors, loading and closing of doors: 

approximately 5+ minutes for inching, opening doors, un- 
loading into hydro baskets and closing of doors; 

27 minutes washing cycle. 
On a one machine unit the operator is not fully wcupied 

and the output per operator hour increases with the number 
of machines installed, up to thc optimum operator utilisa- 
tion. One operator in an Ibis London barrier hospital 
system can LOAD up to four or even more Ibis London 
Washing Machines. One operator can UNLOAD two or 
even three 600 lb. machines and also operate the hydro- 
extractor during the period of the washing cycle. On a two 
machine unit the output per operator hour is therefore 
900 lb. On a three or four machine unit the output is con- 
siderably in excess of this figure, depending on labour re- 
quired for hydro-extraction. 

The exact allocation of labour will depend on the layout 
of the plant and the number of ancillary machines that may 
be installed. 

Indications are that future hospital laundries will be 
based on a throughput of 100,000 pieces per week. In many 
instances it should be possible to include an lbis London 
Washing system to give at lease 1,200 lb. per operafor 
hour 

m 



The Ibis London Washing Machine included in the sys- 
tem has been designed on the double door principle to 
produce highest quality work and optimum efficiency with 
minimum operator fatigue. The system also incorporates 
the " Magpie" gravity monorail Conveyor manufactured 
by Holborn Metal Works Ltd. This conveyor carries bags 
containing 100 lb. loads of soiled work from the sorting 
department directly to the loading point above the machine: 
A Broadbent 200 lb. 42 in. JB Hvdro Extractor with two 
blade " Easylift " divider is also incorporated in the system. 
Each half section of the " Easylift" has a capacity of 100 
lb. and will therefore take the load from one " D "  pocket 
of the washing machine. 

The washing cycle is automatically controlled by the in- 
clusion in the system of a Fisher control supplied by Pro- 
cess Units Ltd. Contributing to the high output and ease of 
operation are the spring balanced and air operated outer 
case doors. Controls are fitted to eliminate the possibility 
of both doors being open simultaneously thus ensuring an 
air tight condition between the dirty and clean sides of the 
wash house. Pneumatically operated outlet valves are fitted 
for direct connection to the main drain or water reclama- 
tion system. The anti-cross-infection external barrier con- 
sists of stainless steel extension pieces to the outer case and 
incorporates air-tight control panels and a signalling 
system between the dirty and clean sections. 

A problem arises with the maintenance of washing 
machines. and authorities differ as to whether the mechani- 
cal gear which needs periodic attention should be on the 
soiled or clean side of the barrier. There are disadvantages 
in having maintenance staff either in the soiled or clean 
departments. The design of the new 600 lb. Ibis London 
Hospital Washing Machine incorporates the option of a 
separate maintenance gallery beneath the machine itself, 
and provides a third, or neutral. zone in which the mainten- 
ance staff can work at any time without entering either the 
soiled or the clean areas. 

Although primarily designed as an anti-cross-infection 
washing machine the "Ibis London" ir also supplied for 

Unloading into the hydrosxtractor. 

The "dirty-side" with the gravity conveyor. 

commercial laundries handling contract work, linen hire, 
etc., either as a double-door machine or for conventional 
one-sided loading and unloading. It can be supplied with 
standard outer case doors or with the spring balanced air 
operated doors as recommended for hospital laundry 
barrier use. The system can be provided to incorporate 
washing machines with the same loading factor in capaci- 
ties of 400 lb., 600 lb. and 800 lb. and the 100 lb. Ibis end 
loading " Double-door." 
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FAIR-FACE STEELWORK AT SEVENOAKS HOSPITAL 

Smwc~t 
because 
ance cm 
and ant1 

JU steelwork is customarily concealed from view 
of fire regulations and the need for reduced mainten- 
,ts, although modern methods in hoth fire protection 
icorrosive cathodic protection of steelwork has al- 

lowed special purpose buildings to be designed with an exposed 
steel frame. 

The recently-owned out-patients and maternity building at 
Sevenoaks Hospital, however, is believed to be among the first 
examples of the complete integration of a structural steel 
frame, a cladding frame and precision-cut vitrolite cladding 
and glazing, arranged to produce a functional architectural 
effect. 

The project represents the first stage in the development of 
the present Sevenoaks Hospital intoasmall district general hos- 
pital as agreed by the Ministry of Health and the South East 
Metropolitan Regional Hospital Board. 

Compactly planned, the Out-Patient Department is housed 
on the ground floor and the Maternity Department on the first 
floor of the building and hoth are planned on the newly adop- 
ted race-track principle with service rooms and sanitary ac- 
mmmodation in an artific~a!ly lit and ventilated central core 
with the main rooms on the perimeter. 

The complete structural frame and sreelwork (or this buiid- 
in&which amounts to approximately 75 tons, was designed by 
Clarke, Nicholls and Marcel, civil and structural engineers of 
Hammenmith, and fabricated and erected by Sanders and 
Fonter Ltd., Bridgwater House, Wanon Road, Stratford, 
London, E.15, the structural engineering company of the 
Chamberlain Group of companies. 

Working to tolerances as fine as plus or minus & in. in the 
cladding steelwork and olus or minus ih in. in the steelwork 

A" 

for the main frame, the fabrication and erection of the steel- 
work necessitated careful danning and ~has ina  to ensure the . 
high degrce of careful prepantion and s;.unte wurkmansh~p 
rcuu~red throughour all slaws of shoo fahricdtlon. sue erwlim - . 
and welding. Furthermore, k a u s e  all the steelwork is fully 

Inside a typical ward 
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A view of the fully exposed steelwork and 
vitrialite cladding. 

exposed on the exterior of the building, all joints had to be pre- 
pared by site grinding prior to welding and reground after- 
wards to produce a fair surface to ensure the accurate fitment 
and bonding of the fenestration and cladding. 

The contractors for the frame state that the fine tolerances 
were imperative because the fenestration and cladding was at- 
tached directly to the steel structure by means of neoprene 
gaskets, which mean that the glass had to be cut and the 
windows and cladding manufactured prior to and during the 
erection of the cladding steelwork to avoid construction delays, 
and to permit work on the inside of the building to proceed 
during the winter months of 1964 and 1965. 

The exposed steelwork of the structure was shot blasted and 
corrosion protected at the Stratford works, and when erected 
received an additional intercoat and a final coat of stainless 
steel enriched sealer to complete the full Metalife system of 
corrosion protection. 

Design of the building was by Gollins, Melvin Ward and 
Partners, the London firm of architects, and Charles F. Scott, 
A.R.I.B.A., Dip.l.P., the Regional Architect to the South East 
Metropolitan Regional Hospital Board. 

Reproduced hy kind permission of Ind~~srrio/isen'Bi~i/diq SysIems 
& Co,mponenls. 
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VICKERS-OXYGENAIRE HYPEKBARIC BED SYSTEM 
THE HYPERBARIC bed system has been developed by a team 
of engineers, designers and doctors at Vickers research 
unit to treat patients whose condition would be worsened 
by prolonged periods in the horizontally prone position of 
the Clinical hyperbaric system. Its main design features are 
that the patient can sit up straight or recline on an adjust- 
able back rest, through any angle down to the prone 
position. In addition, the bed structure tilts through an 
angle of 1OC, head up or down. It is basically a bed on 
which the patient can be nursed and thus coronary and 
post-operative cases can be given hyperbaric therapy with- 
out the need for them to be moved. 

The bed fulfils the following specifications: - 
(a) a chamber of minimal overall cross section or weight 

capable of withstanding the required pressure. 
The bed base is of thick steel; the top section is double 

skinned light alloy sheets with rigid foam filling. Maximum 
height with the bed open is 7 ft. 3f ins. and weight 900 lbs. 
The plastic dome, which holds the pressure, is encased in- 
side a second dome, which protects it from damage and 
forms a fail safe device. 

( b )  an adjustable structure giving variable support to the 
sitting patient. 

The bed base is centrally pivoted on a sub chassis; a 
jacking system controls the tilt of the bed through an angle 
of 10". The adjustable back rest provides comfortable 
sitting in a reclined or upright position, and the patient has 
a clear view of the surroundings and the operators and 
nurses. Radio and television programmes or taped music 
can be replayed over the intercom, and the patient can also 
watch television on a set placed outside the bed. 

(c) semi-automatic pressurisation, with control or 
temperature and humidity. 

Temperature and humidity can be held within comfort- 
able limits and adjusted to suit individual patients. The per- 
centage of carbon dioxide in the gas coming out of the bed 

is continuously monitored and displayed on a dial on the 
console. Compression and decompression rates are selected 
by the operators and the required treatment pressure can 
be pre-set, but the pressure can be held at any intermediate 
figure. 

(4 an efficient monitoring system for communication be- 
tween patient and medical staff. 

The patient's voice can be transmitted over a loud- 
speaker located in the console and if required, medical staff 
can talk to the patient by means of the handset. Pneumatic 
and electrical connections are provided in the bed base to 
enable monitoring and support facilities to be operated. 

(e) easy handling and nursing of the patient within the 
chamber. When opened, the structure allows 3 ft. 8 in. 
opening at the head end. The back rest can be removed for 
rear or sideways loading of the patient. Since the top 
section is counter-balanced, it can be easily raised and 
lowered and will stay in thc open position. 

(f) a reasonable locking unit, easy to clean and not too 
frightening for the patient. 

The locking action is electrically operated, but has an 
emergency handle available for power failure conditions. 

AVERY BED WEIGHERS AT ARTIFICIAL KIDNEY UNIT 
OF THE 2,500 people between the ages of 15 and 50 who 
die in England each year from kidney failure, some 500 
could be saved if artificial kidneys, ancillary equipment, 
trained medical staff and the money to provide them were 
available. 

Among the few specialist kidney centres to be established 
in the world is that located at the Royal Free Hospital, 
Hampstead. At this centre-the largest in Europe-treat- 
ment can be given to 15 mtients on a reeular bads and one 
or two morecan be a c c k n o d a t e d  in an emergency. Here 
the work is under the direction of Dr. Stanley Shaldon and 
the unit is said to be ahead of any othen including those 
in the U S A .  

What makes the Hampstead unit more sophisticated is 
the reliable and sensitive alarm system that has been 
developed, and the inclusion of Avery weighing machines 
which allow the patients to be weighed whilst they are 
sleeping, without being disturbed. Under this system one 
nurse can attend to five patients. In  the USA., however, 

each patient requires an attendant nurse during sleepins 
hours to check the amount of fluid removed and to take 
blood pressure readings. 

A healthy person's kidneys work normally by extracting 
the impurities contained in the blood which are discarded 
as urine. People whose kidneys have failed can only survive 
by the use of an artificial kidney, a machine which filter5 
out the impurities. At the Royal Free Hospital unit the 
patients, who lead a fairly normal life, come in twice a 
week for two 14-hour periods. During this time they are 
physically attached to the artificial kidney and it is essential 
that the amount of fluid drawn off is checked each hour. 

The patient rests and sleeps during this period on a bed 
mounted on an Avery 33N5 weighing machine. As the 
weight of the bed and the clothes are known, the weight 
of the patient is readily obtained. As can be seen in the 
photograph the patient can easily check his or her own 
weight during waking hours and when they are asleep the 
nurse takes over. 

T H E  H O S P I T A L  E N G I N E E R  



Extreme sensitivity is demanded of the Avery machine 
as the average amount of fluid removed per hour is only 
around 120 gm. Naturally an accurate check is kept on 
weight change of the patient during the 14~hour period 
and any excess removed is returned to the patient. 

The capacity of these weighing machines is 220 kg. with 
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minor graduations of SO gm. The steelyard is housed in a 
hardwood case and is finished in white acrylic enamel, 
stainless steel and chromium. There are no loose weights 
and weight indications are easily read from white figuring 
and well spaced white graduations on a black anodised 
index plate. 

The cartor legs are separately adjusted and a handlc 
initially lifts the whole bed off the floor. There are two 
main weighing levers of tubular construction coupled to 
an intermediate lever. 

Several Avery chair weighers have also been purchased 
by the Hampstead unit. Although they perform perfectly 
satisfactorily they do have the disadvantage that the patient 
has to get out of bed. This is ditficult, as he or she is 
physically attached to the kidney machine. However, be- 
cause they are less expensive than bed weighers they ars 
used by patients who have a kidney unit in their own home. 
Another bed weigher is on order and as soon as funds per- 
mit further machines will be required. The Avery weighers 
have a considerable export potential as the Hospital states 
that they are more sensitive than German models available 
and much less expensive than American machines. 

NEW TRANSPLANT WARD AT ST. MARY'S 
A NEW kidney transplant Ward. named Fleming Ward after 
Sir Alexander Fleming who discovered penicillin a t  St. 
Marv's. London. has been built to provide the special 
facilities needed to transplant under conditions 
which will minimise the risk of infection to which they are 
prone in the operative period and while awaiting surgery. 
Since patients have to wait for a suitable kidney from 
someone dying, facilities have to be provided to keep them 
fit and happy while they are waiting. It is unavoidable 
that they are under severe strain whilst waiting, knowing 
that they may be operated upon at a few minutes notice. 
and the maintenance of their morale by pleasant surround- 
ings is most important. 

The opening of the new ward in June represents a further 
phase in the development of transplantation in the hos- 
pital which started in 1959. With improved techniques 18 
out of the 43 patients transplanted in the present series 
which started in 1963 are alive, and they are leading normal 
and active lives after they have left hospital, 10 of the last 
I2 operations have been successful. All these people have 
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received kidneys from people who have died. The use of 
kidneys from the dead presents special problems which we 
have largely overcome, and St. Mary's are about the largest 
centre in the world using only kidneys from this source. 
They have also the most successful series of transplanted 
patients of any sort in this country. 

I t  will be evident that the transportation of organs and 
subsequent surgery require absolute sterilitv and Vickers 
~ e s e a r c h  ~stablishmeni has specially co-operated on these 
problems. A sterile inflatable tent for nursing patients has 
been developed as in the accompanying phot&&aph. 

Baekgrouod to Clinical Tramplantation 
About 2,000 people in this country die of kidney disease 

each year. Most of these patients could be treated either 
by maintenance for life on an artificial kidney machine, 
or by having a new kidney transplanted into them. At present 
the first treatment is available to very few patients, about 
90 per year. Recently there has been much publicity about 
the artificial kidney machines: these can be expected to 
take only about 20 new patients a year. Once a patient 
enters such a programme, he requires treatment two days 
each week for the rest of his life. Thus it would need a 
continually expanding programme in order to continue to 
take new patients into the scheme. The cost of such treat- 
ment varies with the type of machine used, but excluding 
capital costs averages £1,500-£3,000 per patient each year. 

Transplantation has been laraelv ignored in the recent 
discussi&s of artificial kidney c&&, because the majority 
of !xople, including doctors. do not realise how successful 
t r a i~~ ian ta t ion  hasbecome. Throughout the world, as well 
as in the U.K., a transplant has a t  the moment a t  least 2 

50 per cent. chance of success. A successful result in a 
patient means that he can live an entirely normal life while 
taking his tablets: he does not have to spend 20 hours on 
dialysis each week on the artificial kidney and he does not 

(Conrinwd on page 112) 



MEDICAL RESEARCH COUNCIL RESP.ARAMETER 

THIS IS an apparatus for measurmg lung volumes and the 
transfer factor (i.e. the efficiency of the lung in transferring 
oxygen from inspired air to the blood stream) of a patient 
and is of particular use in the study of various lung diseases 
It is also used in the research Into methods of protection of 
people who work in such atmospheric conditions that they 
may inhale noxious dusts and vapours. The unit illustrated 
is the latest of a series of research prototypes built over the 
last four yean for the Medical Research Council Pneumo- 
coniosis Research Unit at the Llandough Hospital, Penarth, 
Glamorgan. 

The resparameter is shown in the photograph, but not 
the associated gas analysers that are required for the 
various tests. For the basic tests a helium katharometer 
and a carbon monoxide analyser are required. For the more 
complicated applications oxygen and carbon dioxide 
analysers may be required or alternatively a gas mass 
spectrometer can be used. 

SAMPLE BAGS 
\ 

INSPIRATE 
(IN REAR 

BREATH 
HOLDING 

TIME 
LIGHT 

MOUTHMCE' 

The total lung capacity of a patient and its sub- 
divisions, tidal capacity and residual capacity, are estimated 
in the following manner: the patient is allowed to breathe 
freely until his lungs are completely washed out with air. 
He is then switched into a closed circuit which initially 
contains a known concentration of the inert gas, helium, 
in a mixture of air; he is allowed to breathe in this closed 
circuit until a new steady reading is obtained on a helium 
gas analyser. 

From this new reading the quantity of air contained in 
his lungs may be compared with the quantity of air already 
known to he contained in the closed circuit. The drop in 
percentage content of helium is due to the fact that the 
helium contained in the closed circuit becomes diluted with 
the air originally contained in the patient's lungs. 

The transfer factor is calculated from the percentages 
of gases contained in alveolar gas samples (i.e. gas con- 
tained in the working part of the lung). The patient inspires 
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with a known concentration of oxygen in air or alternatively 
pure oxygen, holds his breath for a fixed period, usually 10 
seconds, and is then allowed to exhale into the sampling 
conirol box. Of this exhaled volume the first 700 ml. are 
discarded; this sample contains gas originally in the trachea 
etc., and is not representative of the gas contained in his 
lungs. The next 500 ml. are then switched into a sample 
bag and the rest of his expirate is again discarded. This 
completes the test. The gas in the sample bag is then 
pumped through a series of gas analysers and from the 
concentrations of the various constituent gases the patient's 
transfer factor can be calculated. 

This particular apparatus was specifically designed with 
field surveys in view. I t  was therefore an aim of the design 
team to keep it as compact and as light as possible while 
also being relatively robust and vibration-proof. The 
spirometer was a major problem due to its large size. This 
was overcome by increasing the diameter and reducing 
the overall height and also by reducing the total volume 
to seven litres. I t  was felt that this would be quite enough 
for the type of tests envisaged. In most cases lung capacity 
is well under 5-6 litres. 

The gantry unit which suspends the spirometer may be 
collapsed down for transit. The complete eauipment weighs 
approximately 36 kg. and measures ipproximaiely 20 incLes 
by U )  inches by 24 inches high. 

By means of a system of pulleys and cord, the vertical 
movement of the spirometer is transferred to the horizontal 
movement of the pen across the kymograph. As the dia- 
meter of the spirometer was increased a certain degree of 
accuracy was sacrificed on the kymograph, since a given 
volume now displaces the pen a smaller distance; hut this 
was felt justified in the interests of keeping the equipment 
as small as possible. The kymograph itself was designed 
to take a spool of standard teleprinter paper since this 

is relatively cheap and easily available. The controls on the 
front panel were kept to a minimum by means of the 
ganging together of valves internally and therefore having 
fewer external knobs to operate. This was achieved by 
gearing together some of the taps inside the unit and 
designing the circuit so that relatively few taps had to be 
operated during the test. 

The programming of the two tests is done electrically 
and the latest version of the resparameter contains an 
entirely transistorised counter unit. This was designed 
partly to increase the reliability of the equipment but 
mainly to reduce noise. Earlier prototypes used Post Office 
uni-selectors which make a considerable amount of noise 
and could upset the patient. 

The equipment contains two inspirate reservoir hags 
from which the patient inhales. and two sample bags, so 
that two consecutive experiments may be conducted in 
order to determine the patient's transfer factor. For certain 
investigations it is useful to know the two transfer factors 
for the patient breathing air or oxygen. 

Several examples of this apparatus have been used with 
great success on field surveys including one case in Bergen, 
Noway. Although a t  first sight the complexity of the 
equipment seems very great, it has been found that a 
technician can be trained to use it in approximately five 
hours. 

The resparameter has proved itself to he a very versatile 
research instrument and apart from the two tests already 
described, it may be used for other experiments, for 
in~tance finding the single breath indices of uneven ventila- 
tion and perfusion. Small numbers of these units are now 
being manufactured by Lloyd Instruments Limited, Furrow 
Lane. London, E.9, and are marketed by P. K. Morgan 
Limited, 10 Manor Road, Chatham, Kent. 

GALVANIC SKIN RESISTANCE METER 
SHORT BROTHERS and Harland's Precision Engineering Divi- 
sion has entered the medical engineering field with an In- 
strument which enables psychologists to measure emotional 
reactions in patients. Two of these instruments are already 
being used successfully by the Psychology Section of the 
Department of Mental Health of the Belfast City Hospital. 
which collaborated with Shorts on the design. 

The instrument, the Galvanic Skin Resistance Meter. 
works by measuring the electrical resistance of the skin of 
the patient's fingers, which is affected by the activity of the 
sweat glands when the patient subjectively imagines anxiety 
provoking situations. By carefully measuring the change 
of resistance it is possible to obtain a quantitative measure- 
ment of the patient's anxiety. As the current used is only 
ten millionths of an amp and is applied through skin elec- 
trodes, the measuring process is imperceptible and causes 
the subject no discomfort whatsoever. 

The Short instrument has an advantaae over existing pal- 
vanic skin resistance meters in that it icvery much simpler 
to use. Conventional meters show the subject's overall 
resistance and the psychologist is required to hake  various 
adjustments in order to observe the small moment-to- 
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moment changes which are what interest him most. In the 
Short meter the subject's basal resistance and the tempor- 
ary changes are separated. the latter being shown by a pen- 
recorder which indicates zero when no change is taking 
place. 

The Short G.S.R. Meter is a self-contained instmment 
powered from 230V A.C. mains and rated a t  30W. The 
skin electrode leads plug into two sockets on the front 
panel and a constant current of 10@ is passed through 
the skin path under test. The front panel meter shows the 
basal resistance and is not affected by variations in resist- 
ance. Three ranges are provided giving full scale readings 
of 100 K.ohms, 200 K.ohms and 500 K.ohms (accurate to 
2 per cent of full scale). A front panel jack is used to con- 
nect a pen-recorder which records only the changes in resist- 
ance and shows zero when no change is taking place. 

This separation of basal resistance and resistance 
changes is a great advantage over many other G.S.R. 
meters which require the operator to adjust potentiometers 
to back off the basal resistance in order to observe the 
changes. The only adjustment necessary with the Short 
instrument is a daily setting of the amplifier zero controls 
on the front panel. 



THE PAPER SACK-A NEW SERVANT 
The paper sack is rapidly becoming an important tool in the 

services of industry and hospitals alike. Transport of materials 
and packaging are almost as important toda; as the finished 
product itself. But the main purpose of the paper sack is still in 
the collection and transport of refuse. Hospitals are using the 
paper sack system because it is quicker, more hygienic and 
saves on labour. Paper sacks are light, clean and can be stored 
easily. The danger of spilt refuse is eliminated, as are smells, 
noise and dust. Although this is a slightly more expensive 
method of refuse collection, the cost is far outweighed by the 
advantages gained by using them. 

Specialised applications of paper sacks are the use of the 
If  cu. ft. sack in small clinics and the larger 41 cu. ft. sack for 
the collection and distribution of laundrv. 

A review of new equipment and materials and their develop men^ 

A new miniature holder called the 'Mini-Stand' has recently 
been put on the market by P a w  Sacks Ltd., of Northfleet, 
~ e n t . ~ ~ h i s  stand, for the if  cu. ft. sack, also comes as a clip-on 
holder only, and is ideal for use where space is very limited. 
The bolder unit comes in white and is plastic coated for hygiene 
and quietness. 

HARDWEARING ARBORITE SIGNS 
Fifteen of the most commonly used signs in shop ,  offices, 

hospitals and public buildings have been silk-screen printed 
into Arborite decorative laminate panels. 

The words "Exit", "Toilets", "No Smoking", "Lift", etc., 
are printed black onto a white background and are made from 
Arborite &in. Solid Grade. The laree signs are 4d-ins. deeo 
with a type size of 2-ins.: the smaller ones are 3g-ins. deep with 
a tvne size of 1:-ins. The face chosen is the oonular Helvitica. . . - . . 

This type of sign is most hardwearing as the lettering is 
covered and protected by the melamine-impregnated overlay 
sheet common to all Arborite decorative laminates. 

The signs cost from 5s. 9d. to 16s. 6d. (average price, 10s.) 
and are available from Arborite main distributors. Further de- 
tails from Alborite Limited, Bilton House, 54/58, Uxhridge 
Road, London, W.5. 

CONDENSATE RECOVERY UNITS 
A new range of standard packaged condensate recovery 

units for handling condensate at a maximum temperature of 
212 degrees F. and return rates up to 40,000 lhs. an hour, has 
been introduced by Girdlestone Pumps Ltd. of Woodbridge, 
Suffolk. as an addition to their extensive ranee of snecial con- - 
densate recovery equipment. Girdlestone have produced many 
thousands of condensate recoverv units durinrr the oast 25 - 
years, the majority of them to individual customers' require- 
ments. 

This new range has been introduced as a result of the grow- 
ing demand by steam users, throughout industry, for larger 
packaged units for handling condensate at higher temperatures 
to effect the maximum saving of heat and treated water and 
also reducing installation costs. 

The new condensate recovery units are extremely compact, 
with single or duplicate centrifngal pumps mounted under the 

receiver on a base integral with the supports. Standard receivers 
ranging from 25 to 300 gallon capacity are constructed from 
mild steel, galvanised steel or copper, and are fitted with 
Mobrey magnetic level controls. 

ORBIT MOTOR REDUCTION UNIT 
Developed to meet the demand for higher torques, Adm 

Hydraulics Ltd. have introduced a motorigearbox unit em- 
ploying the well-known Danfoss Orbit motor specially de- 
signed to take advantage of its high torque characteristics. 

The units comprise a 5:l planetary gear reduction unit in 
conjunction with any of the nnge of Orbit motors and are c a p  
able of developing up to 8 h.p. at speeds from 40 to 200 r.p.m. 

The compact construction is such that the main casing is 
only 7" dia. and the output shaft of 2+" dia. is supported by 
substantial needle and ball bearings permitting considerable 
radial loads to be carried, e.g., direct mounting of sprockets, 
pinions, winch and conveyor drums, wheel hubs, etc. 

Applications for these units are numerous, including vehicle 
transmissions and drives for winches, extruders, slewing gears, 
augers, drills and conveyors. 

AMBULANCE RAMP 
A Portable Adjustable Folding Ramp, mounted on 

wheels, has been designed and produced by Acmeflooring 
Ltd. to facilitate transferring patients from ambulances to 
ground level and vice versa. 

Tbe Ramp is 3 ft. 6 in. wide and fully adjustable to ac- 
commodate varying levels in ambulance floor heights. The 
walk-way of the Ramp is coated with a matt finish anti- 
skid surface which has a high coefficient of friction. The 
first ramp to the above specification was supplied to the 
Royal National Orthopaedic Hospital, Stanmore. 

DYNAJET KINETIC GUN 
Blocked p i w ,  from domestic installations to oversize ex- 

terior drains, can be cleared of all obstructions immediatelv. , . 
ct~mplctclyand safely using the Dynajer Kinetic Gunuhich rx- 
ploils Ihc t lydnul~c Kinetic princi~lc bv havine an im~ac t  of - - 
compressedair released di&tly onto a column-of water. The 
energy waves created travel at 4,000 ft. per second and dislodge 
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and clear all obstacles in their path. To operate, a gauge 
indicated pressure of from 10 to 200 lbs. per sq. in. is selected. 
This can be obtained either by manual pumping or from a 
cylinder of compressed air. A safety valve insures against over- 
pressurisation, and a device on the tr iger makes accidental 
discharge impossible. The speed at which the shock waves 
travel is such that stacks and vents are by-passed and bends 
and corners instantly traversed. The Dynajet Kinetic Gun is 
now supplied direct from the Manufacturers, 2a. Maygrove 
Road, N.W.6, at the price of £55 and is delivered complete 
with a large range of industrial accessories and a locking 
carrying case. 

BUILDING BOARI) IN SPECIALISED APPLICATION 
Venesta Instant Building Board is a laminate of either hard- 

board or asbestos panels with an expanded polystyrene core. 
The material is light in weight, rigid and has good thermal in- 
sulation properties. It was this last characteristic which inter- 
ested the firm of Smiths Instruments, of Bishop's Cleeve, near 
Cheltenham, who manufacture instruments for the motor and 
aircraft industries amongst many others. Delicate instruments 
require careful handling at certain stages of their manufacture, 
particularly in the final setting before they are sealed from the 
atmosphere. 

It was in the construction of clean air rooms and tempera- 
ture controlled workshops that Venesta boarding came into its 
own, and it has obvious uses in the fields of hospital theatres 
and sterile areas. 

At the Smiths' factory, which employs 3,000 skilled opera- 
tors, there are five separate rooms concerned with differing 
grades of clean air and controlled temperature. In order to ob- 
tain purified air, which minimises the amount of dust, a certain 
amount of heating is reauired and this is where the heat in- 
sulating qualities i f  wallsand ceilings are important. Humidity 
is another a s w t  of imoortance. Warmed air is free of moisture 
which causes rust and,-again, the minimum amount of thermal 
loss is required. Rusting is something which affects almost 
every engineering concern and heat insulated workshops con- 
structed from Instant Building Board are cheap and easy to 
construct. 

At Bishop's Cleeve, the special clean air room is constructed 
almost entirely of laminated boarding for both walls and ceil- 
ing. The boarding is coated with Melamine or painted to 
minimise the acidities in the glues and has proved satisfactory 
in the h t  six months of operation under very exacting condi- 
tions. 

Venesta boarding is also used in the standard workshops 
where temnerature control nnlv is mnired to minimiserustina. . 
Here standard air conditioning units pump in filtered air at a 
fixed temoerdture. The insulation has a U vdlue of 0 2  and, be- 
cause of the rigidity of the boards, walls and ceilings can be 
erected easily in comparison with steel structures. The standard 
panels are simply dropped into slotted frames and the joints 
taved over. The cost is also very much lower than steel which 
offers little in the way of heat inwlation. The range of Venesta 
Building Boards is made by Vengta Manufnetnring Limited, 
West Street, Erith, Kent, and is available through usual huild- 
ing trade outlets. 

A NEW PORTABLE OXYGEN ANALYSER FROM 
SERVOMEX 

Sersomex Controls Ltd., of Crowborough have introduced a 
new battery powered portable-type OA 150-to supplement 
their range of oxygen analysers. The new instrument has two 
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switched ranges, &25% and &100%, with an accuracy of 
+lO/b f.s.d. on each range. 

Simplicity of operation is a key feature of the instrument, 
the main controls consisting of a range selector switch and an 
operating key. The reading is presented on a built-in indicating 
meter. The selector switch has further positions in which the 
battery vnltages and correct circuit adjustment may be 
checked, using the same meter. A graphic display on the front 
panel makes the operating and checking procedure very 
obvious, and symbols are used wherever possible in place of 
words which makes the instrument suitable for overseas 
markets. 

The analyser may be used with flowing or static samples, the 
reading being unaffected by sample flow rates within the range 
0-150 ml.jminute. A sintered glass disc filter and valves for 
adjusting the analyser and by-pass flows are built into the 
instrument, and a hand aspirator and drying tube are included 
as standard equipment. 

The analyser uses the same measuring cell as previous 
Servomex oxygen analysers. A quartz dumb-bell is suspended 
on a platinum filament in a non-uniform magnetic field. It ex- 
periences a torque proportional to the magnetic susceptibility 
of the sample gas, and this is rreaured by maintaining an 
equal and opposite restoring torque produced by current flow 
in a single turn coil mounted on the dumb-kll. A light source, 
twin photocell, and difference amplifier maintain the null- 
balance condition automatically. The output meter measures 
the restoring current, which is directly proportional to the 
oxygen content. Silicon photocells and transistors are used and 
the instrument is extremely rugged and reliable. A tempera- 
ture compensating system maintains the specified accuracy 
over variations of = 5'C. 

The measurement is virtually unaffected by all common 
gases other than oxygen, and the instrument may thus be 
checked on nitrogen and oxygen or air, and subsequently used 
to measure mixtures including, for example, nitrous oxide, 
carbon dioxide or hydrogen. 

Cheap, readily available batteries are used, and the instru- 
ment will tolerate large changes of battery voltage. Although 
the instrument is very compact--overall dimensions, length 12" 
(30.5 cm.), width 8" (20.3 cm.), height S$" (21'6cm.tthecon- 
struction allows easy a m s s  to all components. The nett weight 
is 17 lhs. (7.7 Kg.) including batteries and accessories. 

MICRO-KATHAROMETER 
Also from Servomea Controls Ltd., a micro-katharometer of 

novel desien which has been develoned bv the Instrumentation . . 
Department of the Distillers Company. T1.e device is used as a 
detector for eas chromatromaohs. It has a sensitivity and re- - - .  
sponse spgd  not previously achieved in thermal conductivity 
detectors. Used under suitable conditions. its performance a p  
proaches that of flame ionisation and argon detectors. It i s  
designed for use with capillary columns, but is equally effective 
when used with larger ones. 

MEDICAL THERMOCOUPLES 
Spembly Teehoical Pmdufts Limited of Trinity Trading 

Estate, Sittingbourne, Kent, announce the first of a new range 
of miniature mineral insulated thermocouples to meet the re- 
quirements of the medical field. To date, a number of hypo- 
dermic single and multi-unit thermocouples have been 
developed for the measurement of muscle temperature, whilst 
others have found application in diathermy and stomach 



mucosal measurements. These thermocouples have the advant- 
ages of robustness and flexibility, particularly in connection 
with catheterisation, and a very fast response to small tempera- 
ture changes. In addition, since they are encased in a stainless 
steel sheath, they are ideally suited for surgical work. They can 
be sterilised by standard techniques and implanted in living 
tissue and organs without harmful effect. A further feature is 
the high electrical insulation achieved between conductors and 
sheath, which gives added safety when used in conjunction 
with other electrical equipment. Spembly Technical Products 
also offer a range of simple indicating instruments for use with 
these thermocouples. 

Liquid-Tile i, a heavy dut) flooring matcrial uhich wck, and 
fills surface irregularitin with self-lc%elling action. I t  bonds 
overnight to concrete, steel or wood and forms a tough, im- 
pervious tile-like finish. An economical, highly protective tile- 
like h i s h ,  Liquid-Tile fills and levels cracked, pitted, spalled 
and uneven surfaces. Its smooth, impervious surface is easily 
cleaned of oils, greases, corrosive and fermenting liquids. It 
provides a seamless sanitary floor which meets the most 
exacting reauirements of hosnitals and laboratories. - .  

It is a thermosetting free flowing compound which hardens 
catalytically overnight. It combines excellent flexibility with 
outstanding resistance to abrasion, chemicals, water, oils, sol- 
vents and heavyduty traffic. Twenty-four-hour immersion in 
the following chemical reagents did not affect the surface: 10 ;/, 
Acetic Acid; 10% Lactic Acid; 10% Nitric Acid; 50% Sul- 
uhuric Acid: 20% Caustic Soda: Toluene. For further in- . . -  
formation please contact Flooring Department Manager, 
Porce-Master Chemical Co. Ltd.. 261. Goldhawk Road. 
London, W.12. 

INDUSTRIALISED CONSTRUCIION IN HOSPITALS 
The use of "industrialised" construction. i.e.. usine almost . . 

entirely factory-made structural components, is essential, say 
the Government. if all the hosnitals. schools or housine which - 
the country needs so urgentl; are to be built within a short 
period. Most architects and engineers a m  with this view. but 
whereas there are numerous different &stems of "industrial- 
ised" construction for domestic buildiner. these are basicallv - .  
quite unsuitable for the building of hospitals where much 
larger spans and open areas of floor space are necessary for 
wards, etc., and where the provision, through the structure, of 
the very complicated systems of service pipes, plumbing and 
ventilation ducts peculiar to hospitals can be met at all stages 
of design and construction. 

A new construction method called Arbigrill has been de- 
signed specifically to meet these problems and at a cost which 
is well below that set as the maximum by the Ministry of 
Health. Arbigrill construction is designed throughout on a 2' 
horizontal and 1' vertical module to meet the recommenda- 
tions of Government departments, and conforms to all Codes 
of Practice. including fire ~rotection. - 

The structure is based on a steel frame with orecast concrete 
floors and stairs, all of which are supplied by ihe same Group 
of Companies, thus assuring coordinated deliveries essential 

I 
to  a rapid erection programme on the building site. 7he 
specially fabricated steel beams are provided witb shear um- 
neaors stud-welded to the top flange to act compositely with 
the concrete floor to achieve maximum economy of design. 

The beam webs are provided with large diameter holes pitched 
on the 2' module. 

The precast concrete flooring is of a grill pattern, again on 
the 2' moaule, cast in large pieces of over 130 sq. ft. to ensure 
speedy erection on site using normal lifting capacity cranes. 
Since this grill pattern aligns with the steel beam web holes, al- 
most any arrangement of service pipes can be accommodated, 
even at a late stage of construction. Large holes in the floors for 
main ducts can easily be provided. 

Permanent plywood shuttering pieces drop into rebates in 
the top of the precast concrete grid, to facilitate the laying of a 
top concrete screed, which could also form the floor finish. 
Alterations to service layouts can thus be made, even at an 
advanced stage of construction or later, with the minimum 
trouble and cost. 

Suspended ceilings of any type may be fixed, but for those 
areas where no services arereq"ired, ihe underside of the con- 
crete floor will offera pleasing finish, merely by a ~ ~ l y i n g  a coat 
of paint. 

Arbigrill offers the architect a wide flexibility for planning 
and a free choice of materials for wall cladding. internal varti- -. 
tions, column casings, ceiling and floor finishes, all of which 
can be of "dry" fabricated construction for speed of erection. 

Both the architect and the services engineer know at all 
stages of design and construction precisely where, and within 
what limits, services can be placed. This can lead to a substan- 
tial saving of time at the design stage. 

The Arbigrill method of construction is marketed by 
Redpath Brown & Co. Ltd., a member of the Dorman Long 
Group, and a prototype building can now be seen by arrange- 
ment at their Greenwich Works. The consultine structural - 
engineers are Alan Marshall & Partners. An illustrated bro- 
chure is available from Redoatb Brown ( A r b i i  Division) at 
their London office, 3, ~ u n i n n o n  street, w.E.2. 

NEW BROADBENT WASHER 
Exhibited a t  the International Laundry Exhibition was 

the new double door Thorn Broadbent Barrier type 
375 lb Washer-Extractor-Conditioner, specially designed 
for hospitals, with a unique system for sealing the machine 
against the entry of contaminated air to give a high degree 
of isolation a t  this vital stage in hospital laundry work. 

The Broadbent Troy, rigid or flexibly mounted, gives con- 
siderable saving of supplies and conditioning to the ideal 
moisture wntent for rapid finishing. I t  saves floorspace. 
taking the place of three machines, and ensuring dry floors. 
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FORMICA CREATE CHIPBOARD SERVICE 

THE h t  comprehensive wood chipboard service in this 
country has been created by Formica Ltd. to assist architects 
and builders in specifying and obtaining construction materials 
which conform to the statutory building regulations. It is the 
Formica Pre-Finished Board Service, which includes Formica 
wood chipboard pre-finished to the requirements of the build- 
ing regulations and, where appropriate, the boards have been 
tested by an independent testing authority, such as the Fire 
Research Station. Formica Ltd. holds the certificates from 
these authorities proving the boards. 

Complementary to this service are the Formica wood chip- 
board handbook and the marking of the boards for easy 

Rot and Insect Proof-Formica wood chipboard prooled 
against attack by the long horn beetle, a requirement in certain 
areas for roof structures. The hoards are dipped in a Rentokil 
product, which has the equally important effect of rendering 
the boards proof against wet and dry rot. The treated chip- 
board can be painted, varnished or sealed. 

Machiwd-Formica wood chipboard machined to suit 
varyingrequirements. It is a requirekent of the buildingregula- 
tions that in certain applications hoards must be grooved and 
jointed with a loose tongue to achieve resistance to lire pene- 
tration. 

Polyurethane Coated-Formica wood chipboard coated with 
clear polyurethane for flooring applications. There are four 

idcnt~fication on ute. The handbook gtvrr comprehenslre dc- wddm of polyurethane co~ ted  hoards, sr~led.  xml-linlshed, 
wils of Formica uood chi~boards. nrims and idcnt~licat~on of dome$tic and industr~al. 
the boards, their compliance withBritish Standards Codes of Heavy Duty Building Grad+Formica chipboard in the 18- 
Practiceand conformity to statutory building regulations. Also mm. thickness is recommended for suspended flooring. Boards 
includedare technical information sheets describing the boards have been tested and been found to comply with recommended 
and the range of a~plications, specifying the correct method of reauirements for both impact and static point loads, which are 
installation' and -showing fa&&& of certificates from 
independent testing authorities where appropriate. These 
handbooks are available to architects, builders, and local plan- 
ning authorities. Planning authorities will therefore be aware, 
when building plans are submitted, where and how Formica 
products comply with the building regulations, and also how 
their building insofftors can recoenise them on site. 

U .  

The jotnt use of the pre-finished board service and the hand- 
book ensures that the burlder can avotd both on site fintshing 
and the necessity of proving to the local planning authority 
that the materials specified do conform to building regulations. 
I t  i~mwntial that the bo;lrds are then installed by thc methods 
specified in the technlcdl inf~rrmalitln sheets. 

The me-finished board service offers ten finished boards 
initially, which are available through Formica distributors on a 
three week delivery basis. Other finishes will be added to the 
range as development work on pre-finished boards proceeds. 

The boards now available are: 

Flame Retardant Class %Formica wood chipboard faced 
on one or both sides with $" "Asbestolux", giving the Class 0 
Spread of Flame classification required under the building 
regulations (for suspended ceilings, walls in institutions, etc.). 

b e  Retardant Class l-Formica wood chipboard coated 
on one or both sides with flame retardant paints by Pearl 
Paints Ltd., giving the Class 1 Spread of Flame classification 
reguired under the building regulations (F.R.S. Report No. 
G 9 )  (for certain suspended ceiling systems, in large rooms in 
mall residential buildings, and on walls and ceilings in any 
other construction, other than where an alternative classifica- 
tion is allowed). 

Fie Retardant-Formica wood chipboard specially manu- 
factured in 22 mm. thickness to arrive at a resistance of one 
half-hour to fire penetration (for partitions). 

Thermal Insulation-Formica wood chipboard ~ v i n g  
thermal insulation required for roof deckings, ioof linings, th; 
internal side of external room walls, and for the underside of 
Boors where exposed permanently to the external air. The 
boards are faced on one or both sides with aluminium foil, and 
also have a surface Spread of Flame certificate to Class 1 and 
resistance to moisture. 

Waterwoof-Formica wood chipboard coated for internal 
applications with Hevikote by Coal Products Ltd., a two-pack 
epoxy resinlpitch coating which is impermeable to water. 

to be incorporated into B'S 2604, for chipboard. 
Edge-Ii@-Formica wood chipboard edged with wood 

strio to orovide readv-to-install reinforced shelving. . . 
Muod Veneer&- F o r m u  u.wd ch~pboard faced uith a 

range of 31 \rood veneers for decoratne pt.rpow 
The me-finished hoard service also provides boards treated 

uith m k e  than one ofthe finish- listei, such as floor~ng grade 
hoards treated awinst rot and in\ect attack. with a nalerproof 
coating on the underside and polyurethane on the face surface. 

HOSPITAL CONTRACTS FOR STORAGE USITS 

One of the biggest planning oprations ever undertaken in -. . 
the furniture manufacturing industry has been completed by 
the Pontefract factory of Wilkinsons (Bradford) Ltd.,amember 
of the Meredew g o u p  of companies. It involves the making 
and assembling of components for storage units for the hos- 
pital building programme in Great Britain. Wilkinsons 
(Bradford) Ltd. have been selected to manufacture these units 
by the Ministry of Health for the programme years 1966l1967. 
All Regional Boards and architects responsible for particular 
projects have been notified. 

Where laminated finishes are required, Formica decorative 
laminates will be used. Plastic liners and trays for the range 
will be manufactured by Thermo Plastics Ltd., of Dunstable, 
who have co-operated in the early development studies and 
have already undertaken initial tooling. Functional require- 
ments of hospitals were taken into account by Ministry of 
Health Study Groups in formulating what is certainly the most 
complete range of storage furniture ever designed. 

Basically, the main components are: four different depths of 
carcases with alternative choice of doors and shelves or 
drawers. These units can be fitted to floor or wall; worktops 
either free standing or for the tops of carcases and complete 
assemblies. These are assembled at the factory to form indivi- 
dual items or complete storage groups. All units are dimen- 
sionally courdinated. 

In order to ease the task of ordering, Wilkinsons have pro- 
dcced a comprehensive catalogue based on the Ministry of 
Health Compendium which sets out the simple code references 
for all components, expressing their dimensions in terms of 
height, width and depth, and a single reference for each com- 
plete assembly. The catalogue is immediately available from 
Wilkinsons (Bradford)Ltd., Monk Hill, Pontefract. 
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GEORGE ELIOT MATERNITY UNIT NEARS COMPLETION 

THE new Maternity Untt for the George Eliot Hospital is 
nearing completion. The Unit is being constructed for the 
Birmingham Regional Hospital Board by W. H. Jones & Son 
Ltd., a member of the Costain Group. The contract comprises 
a central five-storey block which houses the wards with 104 
beds, nurseries, administrative offices and a training school. 

Also included in the Unit is a single-storey podium with 
reception area, operating suites, an ante-natal clinic and other 
special departments. Parking for over LOO can  is provided 
adjacent to the Unit. 

Features of the construction are the extensive use of Cornish 
granite cladding panels; complex electrical services incorpora- 

ting, nurse call switches. radio. TV. and a hi&-freaueccy com- - . . - . ~ 

munication system, and special air conditioning ducts for the 
theatre su i t s  and areas of s w i a l  care to eliminate dust traps 
and facilitate maintenance. 

Residential accommodation for the staff of the new Unit is 
being built nearby under a further contract negotiated with the 
Hospital Board, valued at £110,000. Work started late last 
year and comprises a matron's bungalow; a composite block 
of 2 two-storey houses and four flats; a two-storey sisters' 
block with 20 bed-sitting rooms; a third block of 14 bed- 
sitting rooms for other trained staff and 6 garages. The 
Regional Hospital Board Architect for both schemes is C. 
Rosser, A.R.I.B.A., Dip. Arch. 

MECHANICAL SERVICES AT 
CENTRAL MIDDLESEX 

MECHANICAL services for a new maternity block at the 
Central Middlesex Hospital, Acton, are now being installed by 
H. J. Cash and Company Limited as the result of a £22,000 
contract awarded by the North West Metropolitan Regional 
Hospital Board. The block, consisting of a maternity ward and 
an ante-natal clinic, will be fitted with six different types of 
mechanical service, including heating, hot and cold water s u p  
plies, fire mains, steam and condensate services and ventilation. 

The heating supply for the new block is being taken from the 
existing low-pressure hot water system and routed to various 
sections of the block to serve radiators, wall panels and con- 
vectors. This sytem will be automatically controlled bymodula- 
ting three-port mixing valves. 

Provision of the hot water services involves the installation 
of a 100-gallon calorifier, together with circulating pumps and 
automatic controls. The primam heating circuit of the calori- 
fier will be supplied by steam from the existing block. Existing 
services within the hospital will also feed the cold water ser- 
vices and fire mains, which are installed throughout the new 
block. 

Steam will be supplied from the existing services to sterilising 
equipment throughout the building. Condensate from this ser- 
vice will be returned to the plant room and subsequently to the 
existing condensate main. 

Roof extract fans will ventilate the new block which has k e n  
deigned by Hammett and Norton, the architects, in conjunc- 
tion with Wingfield-Bowles and Partners, consulting engineers. 
Main contractor is W. J. Simms, Sons and Cooke Limited. 
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STUDY AND INSTRUCTION COURSF, 
PLASTICS IN BUILDING DESIGN AND 

CONSTRUCTION 

Scow and Purpose of the Course 
THE Course is designed to equip senior architects and 
engineers with a working knowledge of the fundamental tech- 
noiogy and terminology of plasticsmaterials and their process- 
ing and fabrication; where plastics have an application in 
building design and construction and areas in which these 
mi&t be extended, including the economia of plastics in use 
and current developments abroad, engineering and architec- 
tural design with plastics, weathering, durability and fire per- 
formance characteristics of olastia. and the oreanisation of - 
the plastia industry and sources of information on plastics. 
Onlv enmneers and architects will be accented for this course. 
the Lumber of participants being limited tb twenty. 

The Course commences at 9.45 a m .  on Tuesday, 13th 
Sentember. and ends at 5 D.m. on Thundav. 15th Sentember. . . 
I t  w i l l  he h;ld i n  the k s u &  tlall. Unncrsity uf Letkter,  in 
the Univcrsit\'~ Botanic (iardens. The for [he C o u ~  1s 
25 guineas, which includes residential accommodation at 
Beaumont Hall, breakfast, lunch and dinner (with wine), morn- 
ing coffee and afternoon tea, all costs involved in evening ac- 
tivities as outlined below, including transport on both evenings 

as necessary, and lecture notes suitably bound for annotation 
during sessions and subsequent reference. 

On the Tuesday evening there will be a 2-hour visit with 
commentary to the University of Leicester Engineering Build- 
ing (Stirling and Gowan-Reynolds Award, 1963). On Wed- 
nesday evening members may attend a performance at Leices- 
ter's Phoenix Theatre (designed by Stephen George, Leicester 
City Architect, and completed in 1963) after which a private 
cheese and wine party will he held in the theatre itself. Glen 
Gorse Golf Club is about a mile awav from Beaumont Hall 
and arrangements have been made wi;h the Club Secretary to 
extend visitors' playing facilities and use of the bar to Course 
members. The Leicester Squash Club is 1: miles from Beau- 
mont Hall on the LondonRoad and will also be open tocourse 
members provided advance notice is given of intention to play. 
There will be no bar facilities at Beaumont Hall. There mav be 
some study or reading requirements for up to one hour &h 
evening. 

Among lecturers who have agreed to speak are: Dr. J. R. 
Crowder, BSc., Ph.D., F.Chem.Soc., Richard Fitt, A.R.I.B.A.. 
R. H. Greensmith, A.M.1.Mech.E.. Professor 2. S. Makowski, 
Ph.D., A.M.I.C.E., R. G. B. Mitchell, A.P.I., Arthur Quarm- 
by, Dipl. Arch., A.R.I.B.A., R. G. L. Welham, M.A. 

Registration forms and other details may be obtained from 
the Chief Consultant, Polyplan Ltd., 97, Princess Road, 
Leicester. 

SOUTH SOMERSET HOSPITAL 
MANAGEMENT COMMTITEE 

The Annual Report for 1965 by the South Somerset 
Hospital Management Committee was published on 215t 
June this year. 

During the year the exterior of the New Maternity Unit 
was completed, and now the building and installation work 
of the interior is beginning to mould itself and should be 
ready for commissioning late in 1966. The provision of this 
unit will mean the closure of the Maternity Unit at Cross- 
ways, Yeovil, which is needed by the Borough Council of 
Ywvil to enable road improvements to he carried out a t  
the five crossroads. The other unit to be closed for 
maternity services will be Balidon Maternity Hospital. 
Yeovil; this unit was first opened in 1951, and has met the 
needs of the general practitioners over a wide area, 
especially after the closure of the five maternity beds a t  
Crewkerne Hospital. 

The Main General scheme of Yeovil is progressing, 
many of the properties on the island site have heen ac- 
quired, and to accommodate our ever-increasing nursing 
establishment, advanced residential accommodation will 
be sited on the corner of Roping Road and should be ready 
for occupation in December 1966; a t  the time of this report 
it is anticipated that work on the 10-storey hospital will 
commence in 1968169. 

At Yeovil General Hospital a major change has taken 
place within the kitchen, which has heen enlarged and 
modern equipment installed; this has heen done to cope 
with the increased number of meals in relation to the new 
maternity unit. The X-ray Department has installed new 
equipment such as an " Autonome 6 "  tilting table with 
moving table top, reciprocating bucky diaphragm, and 
necessary attachments. New foul wash machinery has 
been installed within the laundry and a new floor laid in the 
Children's Ward. 

Minor capital schemes for completion 1965166, 1966167, 
include a recovery room at Yeovil General Hospital, 
alterations and improvements to the Labour suite, sluices, 
etc. at Merthyr Guest Hospital, and a day room at  Crew- 
kerne Hospital; this latter project is being financed by the 
Crewkerne Hospital League of Friends. 

Among other major capital projects is Summerlands Hos- 
pital, which will mean the building of accommodation for 
89 beds, adaptation of present administrative block, and the 
demolition of the whole of the present buildings, excluding 
the front block. This project will commence in 1966. The 
other project under review is to provide an  additional 56 
beds a t  Verrington Hospital, Wincanton, due to the closure 
of Town View Hospital, Wincanton, by Somerset County 
Council, and finally the completion of the improvements to 
Merthyr Guest Hospital, Templecomhe. 
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23rd ANNUAL CONFERENCE 
The setting for the 23rd Annual Conference was The 

Guildhall. Portsmouth. It was in this magnificent building. 
the interior of which has been beautifully reconstructed he- 
cause of War damage. that the Lord Mayor of Portsmouth, 
Councillor Clifford A. Worley. J.P. welcomed the repre- 
sentatives on behalf of the Corporation of Portsmouth. A 
very cordial welcome was followed by the opening of the 
conference by the President of the Institute. 

The first session of "Engineering Management and Ad- 
ministration." given by 1. F. S. Robinson, Portsmouth Col- 
lege of Technology; was a good start-a meaty subject 
which gave the representatives much food for thought. This 
was followed by "Protective Devices for Electrical Cir- 
cuits" by H. Simmonds in which new methods were 
described. 

The evening of the Wednesday saw a Civic Reception 
and Dance, a t  the invitation of the Lord Mayor and 
Corporation of Portsmouth, held a t  the Rock Garden 
Restaurant. This was a thoroughly entertaining social oc- 
casion, greatly appreciated by the Engineers, their wives 
and guests, and the Institution is indebted to the Lord 
Mayor and Corporation of Portsmouth for their gracious 
hospitality. 

The Thursday morning session opened with "Critical 
Path Planning and Scheduling " by G. W. Ward. This was 
a new subject to some of the audience and created great 
interest. In the afternoon a talk on "Interior lighting 
design for Hospitals" was given by M. Wood-Robinson, 
British Lighting Council. New designs, styles and layouts 
were appreciated by the representatives. 

On Friday, 1. H. Sutherland, Engineering Division. Min- 
istry of Health, gave a talk on "Planned Preventive 
Maintenance in Hospitals." Using a method of visual effect. 
by showing photographs of the results of no planned main- 
tenance, he was able to impress his audience most 
effectively. 

The afternoon session was " A  Report on the work of 
the Hospital Engineering Research Unit" by W. Carson, 
Leader of the Unit. This contained much information. 
which will no doubt he of great use in the future. 

At the Annual General Meeting, the undoubted highlight 
was the announcement made by the Chairman of the suc- 
cessful outcome of the application to the Board of Trade 
for Incorporation. This, after a considerable period of time 
elapsing since the application was made. 

The 23rd Annual Dinner, held in the Guildhall; was a 
fitting occasion to end the conference. The customary toast 
to Her Majesty the Queen was made, and was followed by 
the toast of The Lord Mayor and Corporation of Ports- 
mouth. Other toasts were The Institution of Hospital 
Engineers and " Our Guests." 

St. lames Hospital extended a cordial welcome to the 
Members of Council and their wives by invitation to 
dinner. This proved to he a very pleasant rocial evening. 
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St. Mary's Hospital invited the Engineers and their 
wives to a cocktail party. 

The success of the social activities. arranged by a Sub- 
Committee of the Southern Branch of the Institution of 
Hospital Engineers, for the ladies accompanying the repre- 
sentatives, was assured by the diligence of purpose in 
arranging, and contributed in no small way to the success 
of the conference. 

LONDON BRANCH 
A meeting was held a t  the Westminster Medical School 

on 16th April when a paper was read by Mr. Frank 
Freeman, A.C.W.A., entitled "The Engineer and the 
Budget". Mr. Freeman described the whole machinery of 
funding individual groups, from the Ministry of Health 
and through the Regional Hospital Boards. The method 
of apportionment to each Group was shewn and the 
manner in which the Budget is divided over the many 
sub-heads of expenditure by the Group Treasurer. In view 
of the great success of Mr. Freeman's paper, it was pro- 
posed that he be asked to come again and talk on the new 
hospital costing system. 

EAST MIDLANDS BRANCH 
At a meeting held at the Sheffield Royal Infirmary on 

30th April, a paper was read by Mr. W. C. Jeffries entitled 
"lob Getting and Placing". 

At the meeting held at Lincoln County Hospital on 
2lst May, a paper was read by Mr. Dutton of Midland 
Industries, Ltd. His subject was fluid control by the less 
sophisticated types of equipment. 

A meeting was held at the Boston General Hospital on 
18th June when Mr. L. Mitchell of Lincoln gave a 
talk on "Pathology". He explained that in the time avail- 
able it would not he possible to cover the whole field 
and so confined his comments to the department of Bio- 
Chemistry. Various types of equipment and procedures 
were described, the whole giving an interesting and infor- 
mative picture of the working of the department. 

GLASGOW BRANCH 
Mr. John Cadenhead has been elected Honorary Branch 

Secretary replacing Mr. R. Urquhart. 

WEST O F  ENGLAND BRANCH 
A meeting was held at Lyngford House, Taunton. when 

a paper was read by Mr. C. E. Watkins of Messrs. Royles. 
Ltd. on the theory of using "Flash Steam" in hospital 
situations. Mr. S. Oaks was elected Chairman of the 
Branch with Mr. F. P. Smeardon as Vice-chairman. Mr. 
P. Jackson continues as Honorary Branch Secretary. 

SOUTHERN BRANCH 
The 115th meeting of the Branch was held at the Royal 

South Hants Hospital when the officers were elected for 
the current year. The Branch formed a sub-Committee 
under the Chairmanship of Mr. A. M. Jones to assist 
and advise Headquarters on the organisation of the 1966 
Conference to he held at Southsea. Their valued services 
were rewarded by a most successful and happy occasion. 
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WELSH BRANCH 
A meeting was held on 7th May under the Chair- 

manship of Mr. 1. G. Morgan when resolutions for sub- 
mission to the Annual General Meeting were approved. 

YORKSHIRE BRANCH 
The resolution of the Branch that the Annual Conference 

and Annual General Meeting for 1968 should be held at 
Sheffield was unanimously approved by the members at 
the 1966 Annual General Meeting held in The Guildhall, 
Portsmouth. 

A meeting was held at Seacroft Hospital, Leeds, on 12th 
March when Mr. J. D.  Lewis delivered a lecture on 
"Planned Preventive Maintenance." 

The April meeting was held at Huddersfield Royal In- 
firmary when a talk was given by Mr. N. Milnes on the 
commissioning of the new General Infirmary at Hudderr- 
field. 

-5 
H.S.E. SURVEY ON INCINERATORS 

Engineers in the Health Service are urgently requested to 
give their full support to the survey on incinerators by com- 
pleting and returning the forms which were attached to 
Hospital Service Engineering No. 4. It is important that a 
balanced sample he received in order to formulate a more ac- 
curate method of sizing incinerators than exists at present. The 
samples received to date have been predominantly from "large" 
mental hospitals, completed surveys from all other types of 
hospitals (including mental illness below 1,000 beds) are 
urgently required. 

R. Findky Daglish, who was Superintendent Engineer to 
the Uxhridge Group H.M.C., is now with Turney Turbines of 
Station Road, Harrow. His duties include export and work 
in connection with hospitals. 

REVISED BRITISH STANDARDS 

B.S. 861 : -Air-break switches and isolators 
861: Part 2: 1966 Switches and isolators for voltages 
not exceeding 660 volts and currents up to 800 amperes 
a.c. 10s 
A.C. witcher and folaton for 240, 415 and 660 volts. Current 
ratings: Class l,  3W-8W amperes; Clasr 2, 60300 amperer: 
switches for motor eolation. 15.800 amperes. Raungs, construc- 
tion, performance, test requirements. Appendices on temperature 
measurement and determmation of short-mc current. 

B.S. 1041:--Code for temperature measurement 
1041 : Part 4 : 1966 Thermocouples 10s 
Selection of apqropriate thermocouple temperature measurement 
method. Append~x covers instruments for ure with thermocouple% 

B.S. 1133 :-Packaging code 
1133: Section 6:  1966 Temporary protection of metal 
surfaces against corrosion (during transport and storage) 
30r 
Guidance on cleaning and drying of metal surfaces prior to the 
application of temporary (i.e. easily removpble) protectives 
aeinrt corrosion and on selection and appltcatlon. Performancc 
specifications for elght t y p e  of protective toplher with methods 
of test. 

B.S. 2616: 1966 Milk can washing machines 4s 
Construction and design, performance requirements, method of 
test. 

B.S. 2791 : 1966 Aluminium conductors in insulated cables 
5s 
Requirements for aluminium stranded and wlid conductors of both 
circular and shaped secttons in insulated cables. 

Abstracts of information supplied by the British Standards Institution 

AMENDMENT SLIPS 
P I ~ Y  order ommdrnmr r l g r  by quoti,rg chr rrfrrmce nurnbcr IPU 1 and 
nor rhe B.S. number. 

Rel. NO. 

B.S. 37:-Electricity meters 
Part 3 : 1953 Single-phase 2-wire prepayment 
meters. Amendment No. I PD 5787 

B.S. 148 : 1959 Insulating oil for transformers 
and switchgear. Amendment No. 2 PD 5772 

B.S. 743 : 1951 Materials for damp-proof 
courses. Amendment No. 2 PD 5764 

B.S. 843 : 1964 Thermal-storage electric water- 
heaters (constructional and water require- 
ments). Amendment No. 1 PD 5785 

B.S. 864:1953 Capillary and compression 
fittings of copper and copper alloy for use 
with copper tube complying with B.S. 659 
and B.S. 1386. Amendment No. 3 PD 5754 

B.S. 1016:-Methods for the analysis of coal 
and coke 
Part 13 : 1961 Tests special to coke. Amend- 
ment No. 2 PD 5768 

B.S. 1290 : 1958 Wire rope slings and sling legs. 
Amendment No. 2 P D  5755 

B.S. 1542: 1960 Equipment for eye, face and 
neck protection against radiation arising dur- 
ing welding and similar operations. Amend- 
ment No. 3 P D  5776 

B.S. 1564 : 1949 Pressed steel sectional tanks 
(rectangular). Amendment No. 1 Price 3s PD 5792 

B.S. 3093 : 1959 Latex foam rubber hospital 
mattresses. Amendment No. 1 PD 5760 

B.S. 3826:-Silicone based water repellents 
for masonry 
Part 1 : 1964 for clay brickwork. Amendment 
No. 1 PD 5756 

B.S. 3869 : 1965 Rigid expanded polyvinyl chlo- 
ride for thermal insulation purposes and 
building applications. Amendment No. I PD 5778 
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ELE'ITRA SOUND SYSTEMS MOBILE EXHIBITION 

Hospital Equipment Demonstration Tour 

Marconi Marine's demonstration vehicle, which for the 
past 18 months has travelled over 12,000 miles throughout 
Britain and the Continent taking the latest marine com- 
munications equipment and electronic navigational aids 
right to the client's doorstep, has completed a major refit 
in readiness for a tour, commencing on l lth August, during 
which a comprehensive range of Elettra Sound Systems 
equipment for hospital intercommunications and enter- 
tainment purposes is being shown to hospital interests 
throughout the country. 

During August the tour covers Winchester, Bristol. Car- 
diff, Birmingham and Liverpool. Crossing the border into 
Scotland the vehicle is scheduled to visit Glasgow from 5th 
to 9th September and Edinburgh on 13th September. The 
return journey south will include calls at Newcastle upon 
Tyne, 15th and 16th Septemher, Sheffield. 19th Septemher, 
Manchester 20th and 2lst Septemher and Leeds 22nd and 
23rd Septemher, returning to Chelmsford on 24th Septem- 
ber. 

The vehicle's installation of Elettra Sound Systems 
equipment for hospitals include examples of a patientlnurse 
calling and entertainment system with two-way speech 
communication, patientinurse luminous and audible calling 
and entertainment systems using both conventional and 
solid state switching, and a patientlnurse luminous and 
audible calling system in which no ward cabling is required. 

Also on display are an entertainment rack, record player 
and tape recorder, a fully operative 'Mimcall' radio 
paging system, a 'Radiomic' complete with a portable 
sound reinforcement demonstration unit, a television aerial 

distribution system, a 'Viking' loudhailer, ,F 'Stentor' 
portable public address and loudhailing system, both valve 
and transistorised amplifiers, loudspeakers oftarious types, 
an electronic stethoscop and speech aid equipment. All 
the equipment is, of course, in full operational order and 
can therefore he dernonstratcd in use. 

P A I b T I S G  & VARNISHING PLYWOOD 
A new, leaflet giving same simple advice on painting and 

varnishing plywood for use outdoors or in humid surraund- 
ings has been published by the makers of Cresta WBP 
bonded and woodworm proof plywood, United Africa Com- 
pany (Timber) Limited. 

(Continued from p g e  101) 

have the severe restrictions on eating and drinking which 
must he imposed on the patients treated with the artificial 
kidney. The staff and facilities can treat new patients and 
do not have to be tied to the continuing treatment of the 
same patients, as is the case with artificial kidneys. Thus 
St. Mary's will transplant about 30 patients this year and 
will be able to do at least a further 30 next year without 
any increase in the facilities. 

The Hospital feels that their transplantation efforts are 
rather overshadowed by the attention given by the press to 
artificial kidney machines, and this rightly or wrongly, they 
feel, militates against their obtaining finance which they 
badly need and find difficult to procure. They hope for a 
wider public understanding of the present results attainable 
and claim these results are improving all the time, hut they 
want a much larger research programme behind the clinical 
one. 

SITUATIONS VACANT 

ROYAL NATIONAL ORTHOPAEDIC HOSPITAL 

Applications are invited for n PROFESIONAL EN- 
GLNEER, preferably wilb a d-, by the Bpsrd qf 
Gov-om of this Posigtduple Teaching Hw&. H r  
m p o m i b i i i  .rill indude (be m-ment of tbe En- 
gber ing .Depment  d m+pralioo with tbe Coosull- 
ant M e d ~ d  Stsa on tbe ekctm-mec~nkal u p t r  of 
medical m d  surgical ~quipneot and applnnca d 4  for 
ortbomedic osticob inrolvine tbe uw of m e c b a h s .  

-- 

Applie~tions in rri(ing, h d d i  of W, minine. 
qualifications, ex*. nnd tbe names and add- of 
three refener to be m v e d  by tbe H o w  Governor, 234, 

Portland S M ,  Loodon, W.1, by 30th September, 
1966. 

UNITED CARDIFF HOSPITALS 
Applirntiom are in*aed for t k  posl of GROUP ENGINEER. 

htm will include:- 
(a) Gerwnl Sopr*bioo of tbe Enginering services in th Board's 

b0Spit.k. 
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(b) Responsibili* for the design, execution and site superrisan of 
minor new ensinrering cspiW works. 

(P) Day to day responsibility for the mniatmaore of tbe first pkase 
of tbe Univena). Hospital of W a l a  comprising the Boiler 
H o e ,  Dental Hospil~l, Laundrp and Workshops. 

Arndieaob m&:-- - - 
1. Have completed an appmolkship in mechanical or ekchicsl 

en-ring or other appropriate training. and have wide er@- 
ence of dchaoicnl and d c n l  plant, eontml of &, prepm- 
tion of maintenance &mates and expcr*oer of works of 

Furtba infomtiw about post may be obtJlwd from Tlr Seem- 
t a n  to tbe Board, United CprdiIl HwpilaLr, Csrdiff Roml In6m- 
ary, to wbom applirPtiom sboold be sent by tlrt September, 1966. 

ST. HkI.IER HOSPITAL. CARSHAI.TOS, SLRRLY 
ASSIWAYT ENGINFER tvquimd in A m *  for lbe sbow 

~ n 4 l p l .  +be wcm\ful ru.diiatr mu4 bs.e rornpkId an appren- 
&&iip in Meckmkl  Enginering or have oibnr'ire a6pesuirrd 

haiaing, and must bold m Ordinary National C+inte 
in MecbPnieal Engioeering or a i - s ~  equbakot quddiaboo. 
adtrpbk electrid eapricoce b dainbk.  Small Eat asrilsble 
for rental. Salary senle £834 to £1,082 plm Loodon WeigbIiw. 
Appl i rP t io~  stating age eip.*oee nod ualificalions, l q y l l m  
will, tbe m m  sod ddrrr ;s  of 3 referee% to L*ry. 
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READING AND DISTRICT HOSPITAI. 

s&"y Sak: ClJO7 to n m .  
A p p l i r h  f o m  nnd fortbu pltiollars from Gmup Seeretpry, 

Radam~ ad Diptrirl H o w  Mmagmment Committee, 3, Cksen 
Rod, Reading. 

THE UNITED OXFORD HOSPITAIS 
Appliatioms m inviled for the post of As\irlpo( wee to 

tk Cor*y Road aad Stpde Hospaalc Salnry sa* L834 r 31 (8)- 
f1,OUZ pa m-. Whilky Cooocil Comditiom d &mice. 

Applicants sboold have mmplrted an rpp&hip in meebnoicd 
m&lain& hold an O l d i n q  Nsfiollsl CertiSentt. aod h e  cr- 
nerhce of th o-o md ttmkternoee d slam b o k  &n( and 

by lam Scplemk, 1966. 

MENDIP HOSPITAL, W m .  SOMERSET 
A p m  ue insiled for t h  post of HOSPITAL ENGINEER 
.I t bycbhlrk H~ospaPl of 850 bed% Snlpry fl,082 rkiq to P p 2  
p a m m .  A b o w  rill be as.ilabk at a d ; n t e  moL 

A p p l i i  forms fmm the Groop Ssrrtnry, M d p  Hospital, 

ASSISTANT HOSPITAL ENGINEER 
Applirntiors are ioviIed for tbe poaf of Ass t s s t  H q i W  m- 
& .1 l k  W& tiill Hos- DMfd.  r h  cxtemive m- 

A sound h w i r d g t  of m boiler k and tbe ' ' aod 
maintenance of e*chicsl swvirrr, eqd=* 
nguirrd. 

A p m ~ n s ,  stating sg+ q o ~ ~ i m i a m  uprkocq together 
wilh tbe mmes of mo mf- shoold be s o l  to tbe H o w  Gov- 
ernor by 19th September, 1966. 

N O R M  WESI METROPOLlTAN REGIONAL 
HOSPITAL BOARD - -  ~ - ~ 

N O R M C K  PARK HOSPITAL AND CLINICAL 
RESEARCH CENTRE 

ASSISTANT REPIDENT SERVICES ENGINEER - - - 

wuirrd for mcebanial nod snoitPry buildmg sa*ieep for new 
North+ Rrt Hospital pmject pntud .1 approxh?tr(y fl3.5111. 
T k  d l e  s oo the border of B-1 ?nd Hatrow. A Rstdmt Salla 

and nn A&iant for dectrrnl senices b e  beem appoinld. 
'Ihem .rill be an apptmi ly  for ?me interdtamge of m e  
h- th mcehParca1 and el&nd asblank. 

British Standards Institution 

TECHNICAL 
APPOINTMENTS 
Applications are lnvited from men or women holding a university degree or equivalent professional 
qualifications in science. for the positions of Technical Officers in the sections dealing with 
Hosp~tal and Local Author~ties Standards. 

The Technical Staff is responsible for the preparation of British Standards in co-operation with 
the various sections of industly and science and for the presentation of the United Kingdom 
point of view in international dscussions on Standards. They plan and programme the work and 
act as secretaries to Technical Commlnees. 

There are three grades of appointment. the senior with a salary range rising to more -than 
£3.000 p.a. The present vacancies are in the basic grade where the starting salary is dependent 
on individual qual~fications and exoerience. The posts are pensionable. 

Apply. quoting reference 13/66 and enclosing a brief resume of education. qualifications and 
experience to: 

BSI 
Establishment Officer 

British Standards institution 
2 Park Street, London, W.1 
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MOKELESS 
DISPOSAL 

OF ANY 
REFUSE 

I The guaranteed 
Sealed Flame 

bZ' Incinerator 1 '." FLY ASH-- As used bu leadono horoitals I 

I * Ho grater to burn out or 
<log. 

I Entire lront opus to 
admit lugat dust  
(raves b d i n g  up). 

l * Bums anything+wbber. 
plastics. animal, vegetable 
rnrtmet or dry. 

- .  
throughou; the country I 

Guaranteed, aher loading 
and during incineration of 
anymaterialsincludingrubber. 
plastics, wet dressings. bio- 
logical waste, etc., to fully 
meet the smokeless require- 
ments of the Clean Air Act. 

I 
. .. . 

UNIVERSAL MACHINERY dr SERVICES LTD. 
-m), Work.. Millshaw, Rlno Road. Bedon, b e d s  11. 

Td: m1 (10 ilnes) 

WEST BROMWlM & DISIRICI' -.C. 

Applicatiow are invited for the post d ASLSTANT EN- 
GINEER at H d a m  Hospital ih post is non-rrsidcof d 
t h d u t i s m v a L h c f u U r s n g e o f ~ S e R i c e s S a l n r y  
scale -£1,082 per mnum. 

Appliaab &old hold an O.N.C. in W m l  or 
M&nLnl Engheriog. 

l I 
SURREY COUNTY COUNCIL 

cwnty W&rn D e p a i m a t  
ENGINEER required at St Am's, Redbill, Somy, n ioi* user 

utnblkhnenl of over 400 beds. 
Salary Zl,W2 X L36 (StL1J6.2  p.a. ((subjsf to r p p m d  qunli- 

fic3tiom) nod conditiow of service in reeordnna ritb Whil*) 
Cooacil, Pmfsshml  d Tecbnkd C o d  " B ". A0 additional E l  
per reek is payable for stpnd-by dotis. 

Appliation forms nod delails of d& from County Wdfnre 
Officer, County W, Kingtoo opon Thmes. 

MANCHESTER I S  
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TEL: D-pf.47YlS CRAMS: .DONABROW' MANCHESTER IS 

T H E  H O S P I T A L  E N G I N E E R  



FOR EVE1 THE MOST DIFFICUL 7 WASTE 

I I 

M.4 SPECIALLY FOR THE DISPOSAL OF LIQUID AND THEATRE WASTE 
Specially for use in hospitals, the Scorer Type 'M.4' incorporates separate 
troughed crematory hearth-gas or oil fired-for the rapid disposal of liquid or 
infected theatre waste. No leakage through charging door or into ashpit. Thus 
risk of cross-infection is reduced. 

The New Scorer 

Showin4 the M.4 installed at a hosoiral in the North Went of Ensland 

Scorer incinerators have increased their lead'in design with theType 'M' range. Sixteen sizes set a new 
standard in the effective disposal of even the most difficult waste without objectionable odours. Either 
town gas. bottled gas or coke can be used as auxiliary fuel-theType'M' is equally efficientwith each, 
and highly economical. Other important features are the push-button ignition and 100%flame failure 
protection. based on flame rectification principle. The Type 'M' is designed for the simplest, speediest, 
most inexpensive fitting of replacement parts when necessary. Needless to say, it meets all the 
requirements of the Clean Air Act. 

TYPE 
M Incinerators 



MANY ARE ALREADY IN OPERATION IN usual canteen and general refuse. 

HOSPITAU THROUGHOUT THE COUNTRY 

Brochvle G 649 for ,full technical informurim a r f i  quipnrmr 

INFORMATION ON ALL ASPECTS OF INCINERATION 

Riley FOR HOSPITALS & INDUSTRIAL USES 

RlLEY (IC) PRODUCTS LIMITED 
One of rhz I n r m r i m d  Cornburrion Goup of Compnnics 
NINETEEN WOBURN PUCE, LONDON. W.C.I. TELEPHONE TERMINUS 2622 

4ur-&-~whads#@tSU: --BPISIOL.DBBBY.GLbSGOW-LeEDS ~WNDON~MN'CHESER~MELION MOWBRAY 'NFWCASIU-WON-TYNE 
INS 



POSITIVE SHUT- OFF / IN A QUICK (IIIARTERTURN 
Ninety degrees from open to closed -and that means positive leak-tight closure, 
regardless of line fluid or pressures. The simplicity of Audco Valve construction (only 
one moving part) plus the Audco built-in lubrication system (servicing on-stream) 
gives instant operation, total closure. And LOMU-treated working surfaces-a unique 
process of impregnating the plug surface with a permanent dry lubricant. 

Telephone: Newport 
Shropshire 3141 Telex: 3532 
Telegrams: Audco. 
Wellington. Shropshire,Tde~~r l AUDCO El 



MELLOR BROM (AIR COND~T~ON~NG) LIMITED 
MIDLANDS (Head Office) SOUTHERN OFFICE NORTHERN OFFICE 
St Saviours Road 69-77 High Street 48 Cardinal Street 

LEICESTER CROYDON, Surrey MANCHESTER 8 
Telephone: LEICESTER 38361 Telephone: MUNICIPAL 2577 Telephone: COLLYHU.iST 15-22 



The latest development 
in sanitary plumbing. . . 

soil and waste 
fittings 

The new range of 'Endex' copper soil and waste 
fittings, used with YTW Thinner Wall Tube to B.S. 
3931 -1 965, provides installations unsurpassed in 
design, efficiency and unfailing reliab~lity - at  very 
reasonable cost. YTW Tube is about two-thirds the 
cost of equivalent B.S. 659 Table 1 tube. 

The advantages of using copper are well 
known and these fittings are hydraulically 
formed to simple, streamlined design, 
correctly angled and with socket dia- 
meters made to close tolerances to permit 
capillary joints by end feeding with soft 
or hard solder. 

The range caters for vertical core units for 

7 
blocks of flats etc., and a further range 
will be available soon for horizontal 
(vented and unvented) multiple appliance 
lavouts in office blocks and ~ u b l i c  build- 
ings. For major building Y.I.M. 
now offer a site assembly system for use 
on its own or in conjunction with pre- 
fabricated soil units as supplied by our 
subsidiary company, Dreh Patents Ltd. 

1 Write for a copy of publication NSW11 . 
YORKSHIRE IMPERIAL METALS L I M I T E D  
P.O. Box 166, LEEDS Telephone: Leeds 7-2222 



The 

PROTECTION 

U Use SAIRSET refractory cement for 
layino-up all types offirebrick.Protect 
new and exirtino brickwork with a 
coating oi WIGET. M cracY-l m 1 
reduceriskofspsllingand slag attach. '; --. 
SAIRSET is availablein f cwt..l cwt.. ,. + 
and 2 cwt. drums ready mixed. l t l  ~ > ~ l ~ l , ! ]  I 
should be in your maintenance store. 

REPAIRS 

I Repair damaged watts with HYBOND 
plastic refractory. Can be "red for 
small gaps or the complete wall er 
arch For Extreme temperatures use 
HIGH ALUMINA PLASTIC. 
HYBONDir delivered in tcwt.cartonr 
sliced ready tor rarnmino-in. I 
RE-LINING 
Avoidintricate br ickw~rh and special 
shapes by lining with KAST-SET 
refractow concrete. S i m o l ~  mix and . ~ 

p o u r . ~ h i n a n  insulating refractory is 
required for furnaces use KAST-O- 
LITE. Monolithic linings are econom- 
ical on tue: and simplify maintenance. 
A. P. Green refractory concretes are 
sold in t cwt. bags. 

SAIRSET. KAST-SET 
HYBOND. KAST-O-LITE 

Delivered 10 you, 
just Zone. 
LONDON- see below 
BIRMINGHAM. 
Earl 3038 
SHEFFIELD. 
SheRield 385557 
MANCHESTER. 
Alirincham 2554 
S. WALES. 
BrXon F e r n  3146 
SUNDERLAND. 
Sunderland 56774 

A. P. Green Refractories Limited 
York House, Wembley 

Tel: DILIGENCE W55 Tetegramo: GREENCO WEMBLEY Telex: 262755 

like cats 
Homa castors are like cats! Sleek. 

silent, and remarkably light. they have 

at least nine lives! The 2330lTG. one 

of a complete hospital range, is an 

inexpensive new 4" bed castor made 

from "Homalon" @ . This new 

material makes castors strong, 

resilient and completely silent in 

movement. It is perfect for Hospi- 

tal use as it can never stain vinyl. 

The castors in this range are non- 

corrosive and only a quarter the 

weight of a conventional castor. 

HOMA QUALITY 
AND WHEELS- 
see how they run 

HOMA ENGINEERING LTD., 
Homa Works - Cosby Leicester - England 
Tel: Narborough 21 51 - Grams: Homa Cosby 
\ Member of the HOMAGroupof Companies / 



I instantaneous WATER BOILERS . . . I 
for a first-class 

service 
+ Fresh, appetis- 

ing tea * Service in 
seconds 

+ Outputs t o  
meet all 
demands 

+ Precision bui l t  

+ Maintenance 
negligible 

Steam. H.P.H.W. or 
Gas Operated 

PATENTS 

fresh sterile steam HUMIDIFIERS 
for pure atmosphere 

Sensitive 
humidity control. I 
Free frdrn 
contamination. 
Installed i n  
computer rooms. 
hospitals, operating 
theatres. 

Steam, M.P.H.W. or Electrically Operated. W 

I CALOMAX (ENGINEERS) LTD. LUPTON AVENUE. LEEDS 9 Telephone: LEEDS 34988-9 
Also 'K' WORKS - HUDSON ROAD - LEEDS 9 

HERE'S ACCURACY YOU CAN RELY ON! 
ROTOTHERM BI-METAL THERMOMETER 
-the original bi-metal thermometer 

The reliability of the Rototherm Bi-Metal Thermometer is estab- 
lished. Below 500'F. it is accurate to within 1" of the scale range. 
and within 2" over 500'F. Because of its robust construction this 
accuracy is maintained under the most arduous conditions and 
rugged treatment. 

There is a wide choice of panerns, stem diameters and materials in 
rangesfrorn -20'F. to 1000°F. and from -30°C. to 550°C. Scales 

,* showing both Fahrenheit and Centigrade are available. a 

If you would like funher information or any technical advice send 
US a note or telephone us. We shall be glad to asslst you. 

Bi-Metal   me mu^(-in-Steel.Vapour pressure Thermomererr 

THE BRITISH 

NOTTINGHAM 

ROTOTHERM 

. DUBLIN 

CO. , LTD. Merton Abbey, London, SW19 ~ e l :  LI Bcrty 7661 Telex 2 6 S 5  

GLASGOW ROVRI~  



Hygienic low-cost smokeless incineration is the 

most practical solution to the problem of institu- 

tional and industrial waste disposal. 

With over 70 years experience we am exceptionally 

well equipped to design special Incinerators for 

particular condiiiona. 

for any problems concerning waste disposal call h:- Telephone : 23461 (I4 lines) 
Telqnmr : 'Heend Worcester He~n~n  & Fmude Ltd ENGINEERS WORCESTER Telex 33699 

B 

What size shm do you wear? 

SIEREX LTD 15-18 Clipstone Street London W1 LANgham 2464 
Bianrhlt in Binninpham. Le&. Mmlhoner. Minburgh. Glargovmd Briaol. Agents in Nwm. W1wnl8. BeIlau ad Dublin. 



D U R A B I L I T Y  
v E F F I C I E N C Y  

AIR SPACE DESIGNED TO SUIT 
DRAUGHT AND FUEL 

HEAT RESISTING METAL 

COLLlNS IMPROVED FIREBAR!$ LTD. 
51. THE MALL. EALING, LONDON, W.5 

EALING 4070 

LEVELTEX 
S C R E E D I N G  C O M P O U N D  
is a means of levelling uneven surfacer, i.e.. concrete. 
granolithic, floorbardr, tiles. flyrmnes, brick- 
paving. etc., to receive floor-finishes such u linoleum. 
cypeo, woodblock. parquet, cork-tilin . etc.. with 
a minimum of thictness. and o n  be i d f r o m  A. t o  
f thickness and cm be trowelled to r "feather- 
edge." Setting time is approximately 5-7 hours and 
hardening time 12-14 hours according to atmospheric 
conditions. 

Used many Horpitolr throughout the country. 

Write for poniculorr to: 

TILE FLOORS 
(INDUSTRIAL) LTD. 

YEOMAN STREET, 
LONDON. PEd. 

than 
just 

flood 

BED & EXAMINATION LIGHTING 
sd&d bv the Council of lllurtnted above is fittinn no. WSHI4. 

~~~~ ~ ~ - 
'ndunrialDcriCn Note the dean l i n a  NO O(POYD 
Design London' WIRING OR SPRINGS TOCOUECT DIRT. .... ~ .... ~~ ~~ -~~~~ 

The E.D.L. range of lighting fittings 
has been dcvekpd specially for h 
pital urr  All joints give 360' m o w  
ment -stay firm in any poritbn - 
am rclf-djurting for rear. 

Write for illvstratedlirtr.E.D.L.models. 
standard or custom-built, cover a wide 
variety of purposes adding to g o d  
lighting the convenience ond cleanliness 
errentid for horpitol use. 

Specialists in auxiliary and 
portable lighting. 

E.D.L. INDUSTRIES LTD. 
Redbrook Lane, Brereton. Rugeley. 
Stdk.Telephonc: Rugeley 21 12 
Area Officer: 
I8 Princeton Street (off Red Lion 
Square). W.C.I. 
Telephone: Chancery 5355 

Thornfield House. Delamer Road. 
Altrincham. Cheshire. 
Telephone: 061-6866 (Altrincham 
6866) 



. . . .  Allen & Hanburys Ltd. 
. . .  Allied Ironfounders Ltd. 

Anplo-Swedish Electric Welding Co. Ltd. 
. . .  A. P. Green Refractories Ltd. 

. . . .  Amitage Ware Ltd. 
. .  Associated Metal Works, Ltd. 

Audco Ltd. . . . . .  
. . . . .  Auto Diesels Ltd. 

Berger, Lewk, (Great Britain) Ltd. . 
British Caston Ltd. . . . .  
British Oxygen Co., Ltd. . . .  
British Paintr, Ltd. . . . .  

. . .  British Rototherm Co., Ltd. 

. . .  Broadbent, Thomas, Ltd. 
. .  Brown, Donald, (Brownall), Ltd. 

Calomax (Engineers) Ltd. . . . 
. . . .  Cass Electronics Ltd. 

Cheny Tree, The, Machine Co., Ltd. . 
Cimex Ltd. . . . .  

. . .  Cachran & Co., Annan, Ltd. 
. .  Cohen ,Gwrge, Machinery Ltd. 
. .  Collios Improved Fireban, Ltd. 

. . .  Collins, Thomas, & Co. Ltd. 

. . .  Combustion Equipment Ltd. 
. .  Contemporary Metalwork Ltd. 

Copperad Air Conditioning Ltd. . .  
Crane Ltd. . . . . . .  

. . . .  Dunham Bush Ltd. 

E.D.L. Industries 
Edwards High Vacuum Ltd. . .  

. . . .  Elcctro-Hydraulics Ltd. 
Elliott Process Automation Ltd. . 

Jacksan Boilers Ltd. . . . . .  
Jackson Engineering (Beckenharn) Ltd. . .  
Johnson Control Systems Ltd. . . .  
Kenyon, lames, & Son, Ltd. . . . .  
Le Bas Tube Co., Ltd. . . . .  
Lime-Free Water and General Services Ltd. 
London Lift Co. . . . . .  
Lyon, Arthur, &Co. Ltd. . . .  
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Manden Paints Ltd. . . . . .  
Mander Engineering Ltd. . . . .  
Manlove, Alliott &Co., Ltd. . . . .  
Matthews & Yates Ltd. . . . . .  
Mellor Brornley (Air Conditioning) Ltd. . .  
Midland Industries Ltd.. . . . .  
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National Coal Board . . .  
Newage Lyon Ltd. . . .  
Nife Batteries . . . .  

. . . .  NormalairLtd. 

Permutit Co. Ltd. . . . .  
. . .  Power Utilities Ltd. 

Radiation Catering Equipment Ltd. 
. .  Rhodes Chains Ltd. 

Riley (10 Products Ltd.. 

Si-, Ltd. . . . . .  
Stainles Steel Sink, The, Co., Ltd. . 

. .  Stanbridge, C. A. W., Ltd. 
. .  Stewart King Industries Ltd. 

Surgical Equipment Supplies Ltd. . 

A.l and A.18 

. . - 

l 

Taylor Rustless Fittingr, The, Co., Ltd. 
Thackray, Chas. F., Ltd. . .  
~ i l e  ~ O O B  ~ t d .  . . . .  
Tullis, D. &l.,  Ltd. . . .  

Feedwater Specialists Co. 
French, Thornas, &Sons, Ltd, 

. . . .  Gas Council, The 
Green, A. P. . 

. . . .  Green, E., & Son Ltd. Universal Machinery and Services Ltd. 

Vauxhall Boiler Co. Ltd Haigh Engineering . 
. . . .  Hall, J. & E., Ltd. 
. . . .  Heenan & Froude, Ltd. 

. . .  Hodgkinson &M~S Ltd.. 
Homa Engineering Ltd. . . . .  

. . .  Hume Atkins &Co., Ltd. 
Huntley & Sparks Ltd. . . .  

- . . .  

. . A . 1 8  

. A.8 and A.ll  

. A.16 

Wade, 1. T. & Son Ltd. . 
Wandsworth Electrical Mfg. Co., Ltd. 
Weston Laundry Machine Co., Ltd. 
Williarnson. T. & R., Ltd. . .  
Yorkshire Imperial Metals . . 

S P E C I A L  E Q U I P M E N T  i n  
TAIN LESS STEEL 

A range of beautifully fabricated. hygienic equipment  for 

hospitals, made t o  requirements. including- 

SLIPPER BATHS . SINKS OF ALL TYPES . URINALS 

TABLE TOPS 6 SHELVING . POST-MORTEM TABLES etc. 

and ac MANCHESTER 
NEWCASTLE 
EDINBURGH 
BELFAST and 
DUBLIN 

LONDON: I l  STRmON GROUND. VICTORIA ST.. S.W.1 P k :  SULLNAN lDsl 



A MAJOR 
ADVANCE IN 
STERl LlZl NG 

' MANLOVES 
NEW COMPACT 

JUST PRESS 
THE BUTTON.. 

and the complete 
sterilizing process is 
performed automatically. 
A power operated sliding door 
saves space, makes loading 
and unloading easy. 
and eliminates a cumbersome 
swinging door. 
The new positive pulsing process 
increases air removal 
under pre-vacuum conditions. 
and the whole sterilizing 
operation is monitored by a 
temperature proportioner giving 
instant response 
to temperature conditions. 
Standard pneumatic assemblies 
reduce spares to a minimum. 
long-life pneumatic controls 
and easily replaceable electrical 
units, cut maintenance 
time and costs. 

Manlove Alliott 8 Co. Ltd. 
P.O. Box 81, Bloomsgrove Works, 
Nottingham. 
Tel. Nottingham 751 27 (3 lines) 

London Office: 
Warwick Road, Hampton Wick, 
Kingston-upon-Thames, Surrey. 
Tel: TEDdington Lock 330718. 

STERILIZER 





15, Cleveland Square, 
Bayswater, 

LONDON, W2 

To a l l  m 

Em s d c e  of Hr. C.D. Beltan, 0.B.E. as 

Secretary am3 Treasurer of the Institation ceased 

on 31st *t, 1966. 

His successor i s  Mr. J.E. huPPrss, oh0 hss 

nar taken cmer Mr. Belton's responsibilities. 


