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The role of the consulting engineer
in the building-services industry

by K. G. HANLON, B.Sc., F.l.Hosp.E., C.Eng.. F.1.Mech.E., M.L.E.E.

The profession of building-services con-
sultant has come into being in the past 50
or so years in response to the increasing
complexity of equipment and public
demand for improved environmental
standards. The increasing involvement
of this new type of engineer in design
teams would seem likely to lead to the
further divergence at the fields of con-
sulting and contracting; but what will
happen? Will they grow further apart, or
will they merge?

Introduction

In tracing the growth of building services, it becomes
evident that the profession of building-services con-
sultant is still very young, in contradistinction to those
of architect and civil engineer.

The origins of the building-services engineer are
those of the contractor unsupported by erudition; it is
not surprising that until perhaps 20 years ago, he was
treated as a 2nd-rate member of the building team,
waiting to be informed of the precise limits of his job
of work.

The attitude of limited involvement is gradually being
dispeled, especially under the powerful influence of
integrated design and the urgent need to fill the post of
the building scientist in the design team.

Gradually emerging is a new type of engineer,
qualified, responsible vet imaginative and, above all,
intent upon improving the reputation of the profession.
Thus, it seems almost axiomatic that the fields of con-
sulting and contracting will continue to diverge, and
certainly there are many arguments for the retention of
the independent rdle of the consulting engineer.

In the very long term, however, the need to employ a
contractor in the design team, coupled with the
inadequacies of the present tendering system and other
inefficiencies, lead me to believe that eventually con-
tractor and consultant will join.

The growth of building services

Unlike the architect, whose ancestry is lost in the mists
of antiquity, or the civil engineer who commenced as a
military engineer in the 1700s, or the quantity surveyor
whose beginning originated in the mid-1880s, the build-
ing services consultant has really only had the last 50
years on which to hang his hat.

Indeed, this is not surprising since building-services
systems were relatively simple and often were incorp-
orated as part of another trade.

When a building was designed by an architect (and
most public buildings were) then in company with
Italian marble layers and french polishers, etc., the
embryo heating-and-ventilation man was content to
take his instructions direct from the aulocratic master
both of his subject and of the project,

It is said the society is divided into two classes—the
divergent and the convergent—and when Galsworthy’s
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Phillip Bossinni said to his client Mr. Forsyte ‘don’t
bother me with your problems of money, [ am building
you a house not acting as vour book-keeper’ he epito-
mised the former state.

What Bossinni was really saying was that he didn't
like the science of nmumtbers and over the years the
architectural profession has gradually discarded res-
ponsibility for those eclements of the construction
industry demanding gquantitative analysis. Thus the
primary opportunity for the formation of quantity
surveyors and structural engineers, and later the
electrical- and mechanical-services consultants was
made.

Building-services consultants, with one or two excep-
tions {one firm traces its history back over 100 years),
arose from the coincidence of several factors of which
the two most important were:

(a) the increasing complexity of equipment

(b} public demand for improved environmental
standards.

In addition. however, was the innate desire to offer a

personal technical service, perhaps as a means of raising

standards, but more particularly as a means of obtaining

satisfaction within one’s work.

I suggest that this last motivating factor remains the
principal raison d'étre of all reputable consultants’
offices and is probably the point of departure from
contractors, who, responsible to investing share-
holders, must necessarily place profitability ahead of
reputation,

Organisation of a building-services office
Objectives

Although the principal concern of the consulting
engineer is client satisfaction by means of a personal
tailored service, he is also motivated, as mentioned
previously, by personal satisfaction in the advancing
technology of the work.

Combining these two prime requirements enables us
to set reputation as the first of three basic objectives of
the organisation, with profitability and growth for the
other two. In fact, as will be readily appreciated, these
objectives are interrelated.

It is a truism that a firm must remain profitable if it
is to continue in business, while a firm that is not ex-
panding is decaying. Nevertheless, these home truths
will become lost without frequent reinforcement.

Reputation
Although a practice is firstly judged on its technical
compelenée, a close second criterion {since this is some-
thing that every client understands) is that of administra-
tive ability. .
Wrapping both requirements with the ethereal quality
that surrounds all commercial relationships, but
particularly those of a professional person, is that of
ethigcs.

Technical ability: 1t is as well to reflect on the very
fundamental task of the consultant which is the produc-
tion of ideas, arranged as a design philosophy to give
the optimum solution {from the clients’ viewpoint), of
a functional problem. :

Having thus established the outline design brief, the
consultant’s secondary rdle is to translate this into
information sufficient to enable construction of the

design 1o proceed without (if justified) further advice.

Usually a watching brief is held over the installation
work, although the RIBA contract effectively excludes
active participation with the contractor.

In practice, the fundamental task is met by allocating
this element of the work to a conceptual study group.
nainly consisting of free thinkers (but constrained by
the practical anchor men), who, under the guidance of a
leader, produce a series of brochures, ¢.g.

Conceptual stage

Outline design

Design brief
This is the most attractive period of any project.

The design bricf (fully approved by the client) is uscd
as the reference manual by the production group of
staff who employ engineering ingenuity and expertise
coupled with a knowledge of logistics and contract law
to provide the tender drawings and specification.

The entire scheme passes into the hands of the
contracts engineers at the date of contract signing, bult
prior to that the contracts section has accepted the
design as a workable proposition.

There are, of course, some jobs which go wrong or
have some shortcomings, and the coniracts engineers
are employed in commissioning and irouble-shooting,

There are strong grounds for accepting the
suggestion that the responsibility for final commission-
ing be transferred from contractor to consultant, since
systemis are becoming more complex and there is a
dearth of commissioning engineers who have both the
enthusiasm and an enquiring and analytical mind to
make a success of each installation. Good design in-
volves commissioning, which for maximum efficacy
should remain ‘in house’.

Trouble shooting on projects other than a consultant’s
own design is nol very welcome, but one is on occasions
required to provide formal reports. Here 'the consul-
tant’s reputation must stand the test of legal and ethical
examination.

The threc stages of project development arc techni-
cally assisted by a close support development section
(computing, testing, planning, etc.) with large-scale
centralised backup resources.

Administrative ability: Besides obeying the normal
business rules such as early, courteous and informed
replies to all bona-fide letters, it is essential 10 have a
well-oiled administrative machine. which presents an
image of office efficiency. ’

In addition, should a client make inquiries. it must be
shown that certain procedures were available, or in use,
dealing with his particular project. Thus in the matter of
security, who does one allow into a consultant’s offices ?
What control is exercised over incoming tenders. How
is the correspondence filed? -

The impression that one must give to all and sundry is
that you care, for the good name of the project and
those associated with it. It is extremely easy to lose
one’s technical reputation for excellence through poor
administration.

Ethics: Ethics are defined as a system of principles and
rules of conduct. The ACE Rules, Terms of Agreement
and Scale of Fees provide the foundation for the brief
and without them; jungle law would surely be inevitable.

Unfortunately, the rules can rarely be given the
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precision desired so that a degree of subjectiveness is
injected into every practice. It is this ethos which
essentially distinguishes consultants™ offices of similar
size, ability and speciality from each other.

In the past {and indeed up to the present) on large
highly specialised projects, of which most civil work
would be typical, consultants have left clients to beat a
pathway to their door.

The evident trends of the package deal, the design
ability of major contractors and the consortium of
consultant and contractor, all of which have been
extensively employed by the building-services industry
are not adequately reflected in the ACE Rules. Pro-
fessional etiquette prohibits unsolicited approach to
any person or organisation. How does the consultant
therefore obtain new work ?

It would be nice to say by reputation and recom-
mendation, but while this has some bearing, the major
pathway is of confidence through personal relationships,
where invariably every senior member of the staff is but
a microcosm of the parent organisation.

The professions do not allow limited liability, a relic
of the days of the personal nature of a partnership
venture, It must be asked, however, whether this atti-
tude remains correct, since a single failure, despite
insurance cover, could, by cascade action, affect many
other clients’ projects as well as the welfare of large
numbers of stafl.,

The integrity of a firm of consultants directly affects,
of course, the activities of the contractors with whom
it comes in contact. Personal prejudices favouring and
against individual contractors will inevitably exist.

How much longer competitive tendering will be
the norm is not clear, but the present rules, which,
amongst others, favour the acceptance of the lowest
tender can be regarded as having disadvantages.

There seems to be no reason why three or four of the
most carefully matched tenderers should not satisfy
the principles of selective tendering irrespective of the
size of the project.

If one assumes that there is a balance of firms and jobs‘

available, the reduction in tendering exercises must
bring an increase in quality and profits.

Consultant and contractor (should they
consort?)

Is it possible that the present marriages of convenience
between contractor and consultant will extend beyond
that of the package job? I think not. The main problem
is one of distrust. The Building services subcontract
historically embodies an element of detail design or
Jjudgement which, until the contract is signed, cannot be
finalised by drawing or specification. The subcontrac-
tor’s 1ask of removing this degree of uncertainty in the
final interpretation of the engineering design, via his
working drawings, can be difficult at times and often
he sees himself doing work for which he did not price
at the tender stage. Moreover his practical advice,
whenever asked for, is rarely altruistic.

The consequence of all this is that the consultant is
presented at a very late stage with a carefully nurtured
claim, which often adversely reflects upon him in the
eyes of the client.

Meanwhile, the consultant is beginning to be accorded
a new respect as, over the last five years, sophisticated
heat-reclaim and total energy systems have become

fairly well known. The image of a 2nd-eleven team
is fast receding and the BSE is taking on an authority
unthought of 20 years ago. As such he must inevitably
break the intangible links with the industry which,
rightly or wrongly, he is considered to have such close
associations. However, history being what it is, [ believe
that in due course the wheel must turn full circle and
consultant and contractor will emerge perhaps as
*constructants’ (the word consultants is rapidly becom-
ing 4 misnomer, and may have to be discarded during
the next decade).

Currently assisting in this metamorphosis is the ad-
vent of truly integrated design which would be impossible
under a select tendering procedure, 1t is a sad reflection
that the contractors’ expertise and ingenuity cannot yet
be adequately included at the design stage.

Integrated design in which the contractor participates
is thought by many to be a novel approach, but really
it is a return t0 commonsense principles of jointly
examining, solving and sharing the functional problems
between all members of a properly convened team.
Only when this is an everyday event, can the unease
between consultant and contractor be reduced!

The parochial attitudes of designers are fast dis-
appearing and it is hazarded that this must shortly
apply to contractors’ staff who can adequately span the
various disciplines with experience and design.

At least one consultancy office has embarked upon
a programme of retraining young people, aged 23 to 28,
taken from other industries. The major attributes
expected of thern are a minimum qualification of HNC,
enthusiasm, dedication and an enquiring mind. We do
not have electrical or mechanical engineers per se but
all are grouped as designers—trainee, assistant, project
or senior.

Consultant and contractor (should they
diverge?)

The corollary of the title to this article is ‘Are consult-
ants really necessary 7

Well, first someone has to conceive the design
philosophy and carry out all the work attendant upon
taking it to the tender or equivalent stage. The question
then is would quality improve or costs be reduced if
done by the contractor?

We would argue against the event of any of these two
possibilities since, despite many allegations, 1 have
never known of the lure of increased fees with increased
plant costs being exploited—in fact, quite the contrary.
The simple satisfaction of obtaining two functions for
the price of one continues to motivate staff. Thus the
consultant may be truthfully stated to have free-ranging
design opportunily often denied in part to the con-
tractor,

Secondly, no-one can level the accusation at building-
service consultants that they are taking gross profits
out of the industry (at the expense of the contractor?}.
Profit margins are absurdly low and perhaps it is a good
thing that consultants are not shareholder controlled
since no-one would buy the shares for dividend pur-
poses, and morale would consequently slump.

1t is extremely doubtful if any other type of organisa-
tion or system could offer the 'same intellectual and
practical facility so cheaply. Many building-service
departments of large multidisciplinary practices are
supported by the group profits and it is noteworthy to
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relate the present-day profitability table of the construc-
tion-industry consultants in descending order: gquantity
surveyor, civil engineer, structural engineer, architect,
electrical engineer, mechanical engineer.

Only when the buitding-services consultants are paid
considerably more than present levels (for which in
return they must strive to raise the design standards
by an order of magnitude), will building-services
engineers establish their true identity as the construction
scientist and building users spokesman—again a posi-
tion that might be found incompatible with the declared
interest of the contractor.

The fourth argument cites the extremely advanced
work that is being done by several large practices in
concert with the building science groups of several
universities. Research and development is renowned for
running away with the profits and, generally, con-
tractors are not geared towards this type of activity
(although it is true there are one or two exceptions).

Finaily, 1 think the break between contractor and
consultant will be confirmed when the interchange of
potential executive staff ceases.

The present efforts by responsible authorities such
as the DoE and particularly the work of the IHVE will
have the effect not only of improving the academic
standard of entrants to this industry, but ailso—con-
trary (o present practice—allow them a much greater
freedorn of choice.

All other things being equal, it seems that the new
intake will opt for consultancy, thereby reinforcing
what now might be described as the inexorable trend
towards more academically inclined, reputation-con-
scious building-service consultancies.

The future

The biggest advance in building-services since the war
is probably the public demand for improved internal
environment, and the associated sclution—central
heating.

It is difficult to recapture the prewar cave-age spirit
when it was considered by most eminent authorities (in
answer to severely shaken and frozen American tourists)
that universal central heating in Britain was utterly
impracticable! '

Until the impending energy crisis was noticed, the
public was set to launch itself into the air-conditioned
age, with an industry doubling time of five years.

Today, the economic crisis will undoubtedly retard
this development, but it is extremely unlikely that it
will turn down for any significant period. People who
have tasted comfort rapidly convert this to the norm
and rarely will suffer discomfort unheard.

Fuel-conservation schemes will tend to dominate
electrical and mechanical services and, over the next
five years, innovations concerning the design of build-
ings will multiply.

If the standards of living in this country continues to
rise at 2%, or more, then the building-services industry
will grow at a rate faster than any other element of the
construction industry and probably comparable with
any other similar sized national undertaking.

The need to improve the efficiency of the building
industry and the standards of building design is seen
by many to be best undertaken by an integrated team
approach which includes both the contractor and the
consultant in his uniquely qualified role of building-
services designer, scientist and environmentalist.

Warm-water supply

Co-operation between industry and two hospital boards
has resulted in a new approach to water-temperature
control for warm-water supplies to paediatric, geriatric
and psychiatric wards. The Horne Engineering Co. Ltd.,
after discussions with the Sheffield Regional Hospital
Board (now the Trent Regional Health Authority) and
the Western Regional Hospital Board in Glasgow, has
developed an alternative to the usual methods of either
installing a highcapacity storage calorifier or fitting
individual thermostatic mixing valves at each tap or
shower.

The new unit consists of a hot-water blender with
nonreturn valves, a copper cylinder, a heating coil and a
thermostatic valve. The blender mixes hot and cold
water to the desired temperature, the water then flows
through the cylinder, which is fitted with the heating
coil and the valve, before entering the pipework leading
to the outlets. When there is no demand for warm
water, heat losses in the pipework are made-up and the
temperature maintained by the heating coil. Water ta
heat the coil is taken from the hot supply and the
temperature of the warm water is controlled by the
thermostatic valve.

The system was developed as a result of trials in a
Dumbarton hospital and is being marketed as the
Tepidstat. Further details from The Horne Engineering
Co. Lid, PO Box 7. Rankine Street, Johnstone,
Scotland PAS $BD. ‘
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. Heating, Ventilating
and Air Conditioning
Exhibition ‘

5 -9 April 1976

The International Heating, Ventilating & Air Con-
ditioning Exhibition will be held this year at the
National Exhibition Centre, Birmingham, from the
5th-9th April. Hevac 76, as the exhibition is known
is the ninth, and largest yet, of these exhibitions
covering the increasingly important field of environ-
mental engineering,

Among the exhibitors will be companies from
Belgium, Denmark, Sweden, India, USA, Canada,
France, East Germany, West Germany, Holland,
Finland and, of course, the UK. To date, 260 ex-
hibitors have booked space—and the stand space is
all but sold out. Besides the more conventional ex-
hibitions, there will also be substantial outdoor sites
showing solar-energy equipment—a facility possible
only at the NEC,

Some of the exhibitors’ stands are outlined below:

Developed, manufactured, marketed and installed by
the ICI Flexel Group, the Flexel system consists of a
membrane of conducting silicone rubber which is laid
between the joists in a ceiling and covered with thermal
insulation. It is an electrical system which maximises
the efficiency of radiant heat.

A new company Celsius Ltd. was formed last year to
act as the UK sales office for Marlo S.p.A. of Milan,
already known here for its range of fan-coil and in-
duction units. Hevac '76 will see the first showing of the
new Marlo central-station air-handling units and the
Dialatemp air-conditioning units, Marlo central-
station units are of modular design and features the
matching of the fan section to unit performance for
efficiency.

photo: Birmingham Post

NATIONAL EXHIBITION CENTRE,
BIRMINGHAM

Another new name at Hevac, although not a new
company, is PP Controls Lid., which recently changed
its title from Perfection Parts Ltd. In addition to its
existing rangs of heating, refrigeration and air-condi-
tioning controls, the company will give a UK premiere
to a selective range of Centratherm automatic controls,
sensors and control valves manufactured by Centra KG
of Stuttgart, West Germany.

New Magnetic Devices control valves on

show at Hevac (Stand 2100)

A newcomer (o Hevac,' Magnetic Devices Lid.,
will be showing its range of flow-control valves,
including the company’s latest 2- and 3-way
aluminium-body directly operated solenoid valves.
Also on show will be a 2-way directly operated
reverse-acting solenoid valve which is designed
for vertical mounting in air, water, gasAand
moderate-viscosity fluid systems. This valve, like
others in the range, can be supplied with Buxton-
certified enclosures for Group-11 and I gases.
Other valves on show include directly operated,
servo-operated, and electrohydraulically operated
devices designed for a wide range of applications.

Highlights of the stand of Allen Ygnis Boilers Lid.,
will be a steam boiler fired by a Nu-Way dual-fuel
burner. It will be shown in boilerhouse form, complete
with ladder and gantry, and equipped with a water-
sample cooler and dual feed pumps. Boilers from the H
and HC hot-water range will also be shown. Another

Bl



8 HOSPITAL ENGINEERING APRIL 1976

POLYMARK beats Cross-Infection

with (][I} STAPH-GUARD
Washer-Extractors

Milnor's automatic Staph AIRTROL in every Staph-Guard washer-extractor prevents the
discharge and recirculation of contaminated air into the clean laundry section. It takes air only
from the cfean section while discharging it only to the soiled section.

SOILED

450 Ib. model illustrated

A large range of capacities

1351L 2 Compartment
2001b 2 Compartment
*350Ib 2 or 3 Compartment
*4501b 2 or 3 Compartment
*600tb 2 Compartment _

*Rapid Load Models Available

THERE IS A MILNOR

to fit every laundry need.
From 25 1b-600 Ib
capacities.

Engineering Excellence in
Laundry Equipment

Polymark First in planning,
sales and service

Po|||mur|i Polymark Ltd., Jeddo Road, London W12 9EE

Telephone 01-743 1001 (10 lines) Telex 267504




HOSPITAL ENGINEERING APRIL 1976

feature of this stand will be a small wall-mounted
boilerhouse control panel containing such controls as
optimum start, sequence cascade control, pump starters
and isolators.

One of the last companies to book space was Hoval
Boilers Ltd., who plans to show four boilers from its
range, extending from the GS 440 atmospheric boiler
up to the ST 3200 oil- or gas-fired unit. Horval will also
feature one of the company’s combination boilers,
energy-saving designs which combine boiler and
calorifier in one integral unit.

One firm with a good reason for taking part in the
first Hevac to be held on this site is Hartley & Sudgen
Ltd.; the company's SCP steel hot-water boilers are
installed in the exhibition complex, and some of its
cast-iron boilers serve the new railway station—

One of the dual fired Stone-Vapor coiled-tube
boilers t0 be shown by Stone-Plart Crawley Lid.
at Hevac will be the new 7211D. This is believed
to be the smallest duak-fired fully modulating
coiled-tube boiler on the UK market. This boiler
has been designed for the many processes re-
quiring relatively small amounts of steam
instantly. Visitors to the stand will be able to see
some of the more complex components dis-
mantled, such as the patented servo mechanism,
Another area will be devoted to waste-heat
technology, for which Stone-Platt Crawley has
recently acquired marketing rights in Europe
from Conseco Inc in the USA.

A Stone-Vapor 7245 dismantled for instal-
lation recently in a London Hospital where
access was difficult.

Birmingham International. Examples from these ranges
will be on show on the Hartley & Sudgen stand, to-
gether with its Junior combination boiler and calorifier.

A new range of humidifiers will te shown by Calomex
consisting of 12 electrically operated models for sterile
steam humidification. Ratings are from 2-00 to 29-30
kW, with outputs from 2-0 to 39-0 Kg/h.

Calomex humidifier

Heating equipment manufactured in W. Germany
by Buderus, and marketed by Clvde Combustions will
be exhibited along with the company’s ranges of gas-
and oil-fired boilers, a horizontal calorifier and an
atmospheric gas-air heater complete with stand. A
technical service will be available to advise on chimney
and pipework problems.

Making its first appearance at a major exhibition will
be the recently introduced series of Firepack nozzle-
mix-blown packaged gas burners, on the Srordy
Combustion Engineering Ltd. stand. Available in seven
maodels with firing rates up to 2520 kW, the burners are
suitable for natural, manufactured or low-pressure
gases. Gas and oil burners made under licence from the
Hauck Manufacturing Co. Ltd, will also be shown.
These can be switched instantly from oil to gas or vice
versa, burning either simultaneously or independently.

Many exhibitors will be emphasising the continuing
need for economy in the use of energy. Among these is
GEC Boilers Ltd., who will give the first showing to a
waste heat boiler. It forms part of a complete range for
industrial use, utilising exhaust gases, and covering
outputs from 585 to 2930 kw,.

One of the biggest items on show at Hevac 76 will be
the Marshall-Cleaver Brooks CB 500 steam boiler on
the stand of Thos. W, Ward Litd. This is a 4-pass boiler,
fired by an oil-gas dual-fuel burner and with a change-
over time of 60s. The boiler on show comes from the
range of 19 Cleaver Brooks boilers, all of which are
built in the UK.




10

HOSPITAL ENGINEERING APRIL 1976

A range of fans new to this country will be shown by
Electric Fans & Controls Ltd. Manufactured by the
Palau company in Spain, the products include a line
of roof fans, axial flow fans and a novel window fan.
The company also represents the Matsushita Seiko Co.
and will show their range of table and pedestal fans.

[ B

Palau bifurcated fan

In addition to representing these two fan-engineering
companies, EFC Lrd. produce fans in their own factory
which are used by the Royal Navy as well as in many
hospitals.

The largest manufacturer of air-side air-conditioning
and refrigeration products in the UK, the Searle
Manufacturing Co. Ltd., will be showing a variety of
equipment including air-handling units, spray-coil
and fan-coil units, plus the DWM Copeland semi-
pneumatic compressors and condensing units for which
Searle is the distributor in the UK. One of the high-
lights, however, will be the new DD3-LN range of
quiet-running air-cooled condensers for use in situations
where noise is a prime consideration. Also of interest
will be the company's 1976 range of heavy-duty coolers
and other refrigeration equipment.

Four divisions of Servoromic Lrd. will be exhibiting,
Simplicity is showing the Saxon boiler and a range of
flexible stainless-steel linings, along with the company’s
valve and fire-resistant ducting. The Servowarm division
will be selling its standard system contract package
and the relatively new Servocool division its packaged
air-conditioning. The Energy Conservation division
completes the Servotomic line-up.

Fans and blowers with outputs from 0-5 to 850 m*/
min will be available for inspection on the Motor &
Fan Co. Lid. stand. All fans are based on ‘inside-out’
motor technology for compact design, mechanical
stability, reliability and low noise levels.

The Profil radiator for indirect central-heating system
will be shown for the first time in the UK by Hudevad
Britain, The Profil differs from the standard Hudevad
radiator in having a fluted front but is otherwise the
same. Of special interest will be the Module hot-water

Fifteen years ago, a group of British manufacturers of
heating and ventilating plant met in London to discuss
an important proposal at a time when the trade was
on the threshold of technical revolution. The plan—
placed before them by an experienced exhibition
organiser—was for a major trade fair for their products
and services to win them new customers at home and
especially abroad. The snag which the delegates
quickly appreciated was the multiplicity of their various
highly specialised sectors of operation.

The immediate solution was the setting up of an
exhibition advisory commitiee, still running today as a
joint body bringing together organisers and exhibitors.
This was to lead to the welding together of all the main
interests inte one body for the whole industry—
sowing the seed of what was soon to emerge as the
Heating, Ventilating & Air Conditioning Manu-
facturers Association.

The first Hevac was held a year later in 1961, occupy-
ing nearly 7000 m? of stand space, far beyond the
expectations of the committee and almost beyond the
capacity of the hall at Olympia. In 1962 the same
success was tepeated, and settling down to a 2-yearly
cycle the show moved in 1964 to the largest halls of
Olympia.

The presentation of the exhibition through the years
since has reflected the changing pattern of the industry.
The early Hevac exhibitions showed an emphasis on

fans and boilers, the present day exhibits indicate the
more sophisticated nature of the equipment and
techniques being employed both for the human en-
vironment and for process requirements.

The exhibiting companies have also evoived. Euro-
pean manufacturers appearing fifteen vears ago under
the parent name have now formed British subsidiaries
—in many cases because of the exhibition. Mergers
and other changes in the industry have reflected in the
exhibitor list.

Two important new factors will also contribute to
Hevac 1976. The exhibition has recently been elected
a4 member of the Union des Foires Internationales
(UFI), and now is one of a handful of British exhibi-
tions to be so honoured. This is indicative of the
international standing of Hevac and the UF! award
will help to attract even more overseas exhibitors
and visitors.

But in many ways what is even more important is
that the 1976 exhibition will be held at the National
Exhibition Centre at Birmingham and will take full
advantage of this ¢omplex of exhibition halls, con-
ference facilities and hotels. The single-level halls are
ideal for the needs of the Hevac industries and the
whole centre, with its railway station, international
airport and being at the crossroads of the Midiands
motorway network will offer visitor facilities far
surpassing those of the old London halls.
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neutral convector which is constructed with finned
water pipes protected by 0-75 mm steel plate. As the
convectors are modular, they can be banked verti-
cally and /or horizontally to fit available space and
meet the heat output required.

Hudevad Profil

Among the overseas companies will be Techno-
commerz GmbH, the DDR’s foreign-trade company

for all imports and of exports air-conditioning equip-
ment. All the company’s products are new to the UK
and will include water chillers and compressors. A
model of a test chamber will also be featured on their
stand,

The UK subsidiary of Max Weishaupt GmbH of
West Germany will be exhibiting examples of its
range of gas, oil and duct-fuel 1- and 2-stage burners,
including a new emulsion burner which runs on a
mixture of heavy fuel oil and water to give clean com-
bustion characteristics. Also on show will be a new type
of sound absorber for use with the company’s range
of Monarch burners.

Hevac *76 is sponsored by the Heating Ventilating
& Air Conditioning Manufacturers® Association and
supported by The British Combustion Equipment
Manufacturers’ Association, The British Refrigeration
& Air Conditioning Association and the Boiler &
Radiator Manufacturers’ Association.

The Institute of Hospital Engineering

THE DESIGN OF A CONTAMINATION-FREE ENVIRONMENT
IN HEALTH BUILDINGS

A 1-day symposium at

IMPERIAL COLLEGE OF SCIENCE & TECHNOLOGY
PRINCE CONSORT ROAD, LONDON, SW7
IN LECTURE THEATRE 1, BLACKETT LABORATORY

Symposium programme

10.00 a.m.
10.30 a.m.

Coffee

OFFICIAL OPENING by F. H. HOWQRTH
President, The Institute of Hospital Engineering

"CLEAN AIR, LESS INFECTION?
Speaker: Dr. O. M. LIDWELL,
Central Public Health Laboratory

Chairman: Prof. JOHN CHARNLEY
‘BACTERIAL ASPECTS OF ULTRA-CLEAN
OPERATING ROOMS’
Speaker: W. WHYTE
Bacteriologist, Building Services
Research Unit, University of
Glasgow.
Chairman: Prof. JOHN CHARNLEY
LUNCH
‘CONTAMINATION CONTROL
HOSPITAL ENVIRONMENT"
Speaker: F.H. HOWORTH
Chairman: Dr. O. M. LIDWELL
‘THE WAY AHEAD’
Speaker: R. MANSER
Assistant Chief Engineer,
Department of Health & Social
Security
Chairman: Dr. 0. M. LIDWELL

OPEN FORUM—Questions and Discussion
Chairman: Dr. Q. M. LIDWELL

10.45 a.m.

11.30 a.m.

12.15 p.m.

2pm. IN  THE

2.45 p.m.

3.30 p.m.

430 p.m. CLOSURE
Tickets: Price £8 {includes morning coffee and lunch)
may be obtained from:
The Secretary, The Institute of Hospital
Engineering, 20, Landport Terrace, Southsea
PO1 2RG
r-_.__.__________.__!

One-Day Symposium on

[
THE DESIGN OF A CONTAMINATION-FREE ENVIRONMENT
| IN HEALTH BUILDINGS !

| | enclose cheque for £....coeveo to cover cost of._........tickets at £8 |
each for the above Symposium to be held at Imperial College of

i Science and Technology, Lendon on Wednesday, 23rd June, 1976. !

] Please send the ticket(s) to the address below. 1

| {In block letters)

| Address ...
{In block letters)

= -
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' Tepidstat...a new

= approachto
temperature

" control for

/

warm water
supplies

@®TEPIDSTAT is an economical way of
providing thermostatically mixed warm water
to ten or more outlets

@TEPIDSTAT maintains temperature conltro!
from full flow to low How at the outlets and
during periods of no demand

@TEPIDSTAT has -a contealed temperature
adjustment and the lemperature can only be
altered by someone in authority

@®TEPIDSTAT requires very little mainienance
and is easily installed

THE

Horne

ENGINEERING CO. LTD.

PO Box 7 Rankine Street .Johnslone
Rentrewshie  PAS 8BD
Telephone Johnstone 21455  Telex 77542
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The Employment Protection Act 1975

by JOHN RITSON LL.B.; Barrister-at-Law, A.M.B.l.M.

The Employment Protection Act as a

fact a minimum, a basis from which

whole is a far reaching and important piece
of legislation. It is generally felt that there
is little in its contents to which one could
take exception and many of the rights are
already provided for employees by more
sensitive and progressive employers. Em-
ployers should however beware of treating
the provisions of the act as a ceiling to be
achieved through negotiation. They are in

collective bargaining will begin. It is likely
to be about 18 months or two years before
the act is fully operational but this in no
way obviates the need for immediate
management action to monitor the act,
consider its impact upon the systems,
policies and procedures of the firm and
implement the necessary changes at the
appropriate time.

The Employment Protection Act is the second instal-
ment of the Government's legislative programme to
replace the Industrial Relations Act. As such the act
does not introduce any alien rules into industrial
relations as did its predecessor. What it 'does do is to
assembie the best industrial-relations practices adopted
by various companics and insist that all employers,
with few exceptions, afford-them as minimum employ-
ment rights to their employees. The two basic objectives
of the legislation are to defuse the whole collective-
bargaining process, and to provide some industrial-
relations machinery to act as a fire-fighting operation
should any industrial trouble occur. The objectives are
achieved, first by the provision of a series of rights for
employees, and secondly by establishing the Advisory,
Conciliation & Arbitration Service on a statutory
footing. By virtue of the act building upon accepted
practices in UK industry, it is perhaps unlikely that
another government will repeal the measure, whose
pedigree renders it much more acceptable to industry
as a whole than the Industrial Relations Act, which
introduced legal principles from foreign countries that
eventually proved unacceptable. However, the new act
should not lead to anyone thinking that it is such a
dramatic legislatory step that will put the United
Kingdom in front of the world in industrial legislation.
It will, in fact, merely give to employees in British

Mr. Ritson is with the Polytechnic, Wolverhampton, StafTs.

industry the type of protection that has been enjoyed
by workers in other countries for a number of years.
In other countries these rights are obtained for em-
ployees by law, whereas in the United Kingdom, they
are often obtained by collective bargaining. 1t now
seems, however, that pressures will be applied to
British management by both trade unions and the law,
by virtue of the 1975 act, Many large companies, locat
and central government and the nationalised industries
all have well established practices which afford to their
employees many of the rights contained in this act.

Advisory, Conciliation & Arbitration
Service

The ACAS is a new name for well established industrial-
relations functions designed to improve industrial
relations in general and to assist in the reselution of
any conflict, Thus the functions given by the act to
ACAS of advising, conciliating and arbitrating were
formerly performed either by the Department of
Employment or the Commission on Industrial Rela-
tions. There are some additional specific tasks which
the ‘service’ is required to undertake in relation to
disputes over recognition of trade unions and disclosure
of information to trade unions in claims for improved
terms and conditions of employment. There is provision
for individual employers as well as industries, trade
unions, employers® associations and employees to use
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the facilities of ACAS. No employer therefore should
fail to seek the assistance and guidance of the service
when faced with problems, It is there, like the fire
service, to be used, not only when there is an outbreak
of trouble, but to give the necessary help to prevent
trouble. Emplovers with industrial-relations difficutties
will ignore ACAS at their disadvantage. This is rein-
forced by a consideration of the general duty imposed
upon the service, of ‘promoting the improvement of
industrial relations, and in particular of encouraging
the extension of collective bargaining and the develop-
ment and, where necessary, reform of collective
bargaining machinery’, It must also provide and publish
advice to emplovers, employers’ associations, workers
and trade unions on industrial relations and employ-
ment policies.

Right to earnings

The act provides a number of important rights to
protect an employee’s loss of earnings from his job.
This is achieved by the provision of separate entitle-
ments which will need to be considered separately
since each right has its own special conditions to be
fulfilled before the full entitlement can be claimed.

Guarantee payments

With the increasing interdependency of one employer
on another for supplies of raw materials, components,
fuel and power etc., an employee’s earnings can be
jeopardised through neither fault of themselves nor
their employer. Accordingly the 1975 act seeks to
prevent earnings from falling below a minimum level
in the event of there being no work, or insufficient work
for employees to do. Thus, where there is any layoff or
short-time working the employees concerned become
entitled 1o guarantee payments, provided that they have
at least four weeks’ continuous service with their em-
ployer. If an employee is not provided with work on a
normal working day, which then becomes in the
language of the act, a workless day, he is entitled to a
guarantee payment of a maximum of £6 per day for a
maximum of five days in any calendar quarter. The
calendar gquarters run from the 1st February until the
Ist May, from the 1st May until the Ist August, from
the 1st August until the 1st November, and from the
Ist November until the Ist February. If an employee is
not provided with work on more than five days in any
calendar quarter, then he will only be entitled to a
guarantee payment in respect of the first five days.
Once the full guarantee payment has been received
then an employee must requalify for his next quarterly
entitlament by working another four weeks continu-
ously for his employer.

An employee will never be entitled to a guarantee
payment in respect of a workless day if he reluses 10 do
some suitable alternative task allotted to him by his
employer or there is no work for him because of an
industrial dispute either at his own place of work or at
any other establishment operated by his employer.
Thus an employee working at an assembly factory
would not be entitled to a guarantee payment if he had
no work to do because another of his employer's
factories was on strike thereby interrupting the supply
of components to the assembly factory. It is interesting
to note that employers could overcome their liability
to make guarantee payments by ‘locking out’ employees

thus initiating a dispute in which case the Act does not
require payment 1o be made. There is of course no
liability to make a payment if the employer is deprived
of power, heat or light for his business. Thus, during a
power crisis employers would not have to make a
guaraniee payment,

It will be useful if employers contemplating their
employees’ entitlement to guarantee payment remember
the four conditions which must be fuifilled before
entitlement arises:

{¢) The employee must have had four weeks” continuous
service ending with the last complete week before
the day in respect of which he is claiming payment.

(h) No entitlement arises when a workiess day arises
due to a trade dispute as-previously explained.

(¢) The employee must not have unreasonably refused
any suitable alternative work on the workless day.

() No entitlement arises once the employee has
exhausted his 5-day entitlement during the 3-month
calendar period.

If there is any dispute as 10 an employee’s entitlement

to guarantee payment, the matter will be dealt with by

an industrial tribunal to whom complaint can be made.

It may be, however, that employers and employces have,

in advance of the act, ‘concluded’ an agreement pro-

viding "laid-off” employees with guarantee payments. IT
this is 50, then there is provision for both parties to the
agreement to apply to the Secretary of State for Employ-

ment for exemption from compliance with the 1975

Act. Such exemption, however, will only be granted

where the agreement is superior in every way to the

legislative provisions,

Medical-
suspension
payments

Employees with four weeks’ continuous service with
their employer will be entitled to.receive payment from
him when they are suspended from work for specified
medical reasons. The medical reasons referred to in the
Employment Protection Act, comprise a statutory
requirement of which there are at present 15, com-
pelling employers to suspend employees from work
when occupational factors cause ill health, or a recom-
mendation contained in a code of practice issued under
the Health & Safety at Work etc. Act 1974, by the
Health & Safety Commission. This latter reason makes
it very important for employers to monitor the issuing
of the codes of practice under the Health & Safety at
Work Act to be sure of the possible existence of cir-
cumstances in which they may have to pay employees
whom they have been recommended to suspend from
work, due to occupational health. If an employee is
entitled to payment for medical suspension he will be
paid his full wages for every week of absence up t0 a
maximum of twenty-six weeks.
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However, this entitlement may be lost if one of three
conditions prevail:
{«r) The employee unreasonably refuses to do an al-
ternative job assigned to him by his employer.
(h) The employee refuses to comply with reasonable
requirements as to his availability for work.
(¢) The employee must.pot-be incapable of work due
to sickness or injury.
it is of course likely to cause hardship to an employer
who may be deprived of his employee’s valuable
services during the suspension period. Accordingly, an
employer may engage a lemporary replacement for the
suspended employee and may dismiss him to relocate
the ‘regular’ employee when his suspension ends. The
employer in these circumstances will not be liable for
unfairly dismissing the temporary replacement provided
that it is made clear to the employee concerned the
basis for his employment in the first pilace.

Insolvency of i YA
an employer LY érz_,l
The act provides that, where an employer becomes
insolvent, monetary entitlements of employees are
protected. This situation is achieved by allowing em-
ployees who have lost their jobs due to their employer’s
insolvency to claim their monetaryentitlements from the
Redundancy Fund. The fund then reclaims the money
paid out to employees from the insolvent employer in
the winding-up process. Moneys to which an employee
becomes thus entitled comprise: arrears of pay, holiday
pay, unfair-dismissal compensation, guarantee pay-
ments, medical-suspension payments, maternity pay,
payments for time off work, protective awards, em-
ployer's contributions to an occupational pension fund,
and pay in lieu of notice:*Where the amount of money
due relates to a period of time, a maximum of eight
weeks pay only is payable (six weeks in the case of
holiday pay) and in these circumstances there is a
maximum limit of £80 per week payable,

Maternity pay

One of the most interesting features of the act is the
series of benefits given to employees in connection
with maternity. One of those rights, to maternity pay,
protects, in a limited way, the earnings of a pregnant
employee. A female employee, whether married or not,
who has worked continuously for her employer for at
least two years up to the end of the tenth week before
the week when the baby is due, and who in fact works
up until this moment of time will be entitled to receive
maternity pay. The amount of maternity pay involved
is the difference between the social-security maternity
benefits received and nine-tenths of the employee’s
normal week’s pay. This payment will in fact come
from a central fund established by the act into which
employers will contribute and then receive a rebate

when payments are made to employees. Once again,
any complaints about an employer’s failure to make a
maternity payment will go to the industrial tribunals
which have the power to order the full paymants to be
made when they are legally due.

Paid time off work

Employers will be required to protect their employees’
earnings in circumstances defined in the act when
employees are entitled 10 time off work. In such
situations the employer will have to make payments to
employees, thus protecting their earnings. There are
three circumstances mentioned in which payment must
be made for time off work. The first is to officials of an
independent trade union recognised for collective-
bargaining purposes. Patd time off work must be allowed
to such officials, including shop stewards so that they can
carry out their industrial-relations functions within
the firm. This involves time spent on consultations,
negotiations, dealing with members’ grievances, ex-
clugding of course industrial action. Additionally
employers must pay for time spent in training for these
duties whether the training is carried out by the employ-
er, trade union, or independent training organisation.
Such time off is to be paid for on the basis of the
official’s average hourly earnings. The second example
of the right to paid time off work covers members of an
independent trade union recognised by the employer
who have the right to take part in union activities,
excluding again, industrial action, In this example, the
act does not stipulate the amount of payment which
is to be made. The act deliberately leaves these matters
couched in rather vague phraseology and requires the
ACAS to provide codes of practice giving guidance to
employers and trade unionists. The third instance of
paid time off work occurs in circumstances where
employees are made redundant and entitled to a redun-
dancy payment. In these cases employees are entitled
to reasonable time off work with pay to look for new
employment or to arrange for training for future
employment.

There are a number of other rights contained in the
act which give to employees what might be described as
a measure of job security. These rights basically add to
those already existing relating to unfair dismissal and
redundancy, and build upon those rights. Loopholes
and deficiencies have been found in these existing basic
rights in the light of experience and it is this experience
upon which the act draws heavily in developing them.

Maternity leave

A woman who is pregnant is entitled under the act to
‘enjoy’ a period of maternity leave and to return to her
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original job or to another job whose terms and con-

ditions must be not substantially less favourable 1o her

than the corresponding provisions of her previous job.

In order to be entitled to the maternity leave detailed in

the act a woman must fulfil four conditions:

(@) She must have worked continuously for her employ-
er for at least two years before the beginning of the
eleventh week before the expected week of confine-
ment.

{h) She must have continued to work up to the beginning
of the eleventh week before the expected week of
confinement.

(¢} She informs her employer that she will be absent
from work because of pregnancy and that she
intends (o return to work within twenty-nine weeks
of giving birth, and

(¢} She produces a medical certificate stating the ex-
pected week of her confinement should her employer
s0 request it.

The effect of this right is that a woman has an opportu-

nity to return to work at any time within twenty nine

weeks of the birth of her child, provided that she noti-
fies her employer a week before she proposes to return

1o work. of her intention to do so. The employer may

then, postpone the return to work for a maximum of

four weeks if it is administratively inconvenient to
accommodate the returning employee. Similarly the
woman herself, may postpone her return to work for
up to four weeks even after the twenty nine weeks has
expired, for medical reasons. It is clear that any woman
taking her maternity leave will cause severe administra-
tive and economic problems to her employer. In these
circumstances, therefore, the act specifically allows
employers to engage a temporary replacement for the
pregnant absentee and he can then dismiss the replace-
ment 'fairly’ when the woman returns to work after her
maternity leave. Such a ‘fair dismissal’, however, can
only be accomplished by an employer where he has
made it clear to the temporary employee at the start of
the employment that the job will only last until the
pregnant woman returns. 1f an employer refuses to
allow an employee to return to work after maternity
leave this entitles her to complain to an industrial
tribunal and the complaint will be treated as one for
unfair dismissal. If an employer cannot re-employ her
because of redundancy, then the woman will be
entitled to claim compensation under the Redundancy

Payments Act, 1965, as from the day on which she

proposed to return to work and of which she had

notified her employer.

Unfair dismissal

The act adds an additional ground upen which to base a
claim for unfair dismissal to those already contained in
Schedule | Trade Union & Labour Relations Act 1974,
This is the ground of pregnancy. Henceforth, therefore,
the dismissal of an employee on the grounds of her
pregnancy alone, will rank as an unfair dismissal. If,
however, a woman’s pregnancy, renders her incapable
of work, or there are some legal restrictions upon her
continuing to work at her job and the employer cannot
offer her suitably alternative work she can then be
fairly dismissed. Her dismissal then would not be
for reasons of pregnancy but for reasons of incapability
which are “fair reasons’, justifying a dismissal under the

Trade Union & Labour Relations Act 1974, In these
cases 4 woman will retain her right to both maternity
pay and maternity leave plus re-instatement if other-
wise she is eligible.

Written statement of reasons for dismissal

Apart from dismissals on the grounds solely of preg-
nancy being rendered unfair, the act requires employers
10 give to employees with at least 26 weeks’ continuous
service a written statement of the reasons for his dis-
missal. Such a statement will be required from the
employer only where the employee reguests it and it
must be furnished to the employee within 14 days of
the request, Once provided, that statement will be
admissible as evidence in. any industrial-tribunal
proceedings where it may be used by both employer
and employee to justify their respective positions. A
refusal by an employer to provide such a statement or
provide reasons therein which appear 10 be untrue,
justifies a complaint to an industrial tribunal by the
aggrieved employee. If the complaint is found to be
justified in the tribunal proceedings then the employee
will be entitled to compensation of the equivalent of
two weeks® pay, irrespective of whether the dismissal is
fair or unfair. This legal requirement does in fact do no
more than emphasise the need for a sound dismissals
procedure as is mentioned in paragraphs 130-133
Code of Industrial Relations Practice 1974.

This particular provision of the act could in practice
turn out to be of minimal advantage to employees.
Continental experience with similar requirements tends
to indicate that the reasons given tend to be expressed
in such general terms as to be meaningless, and there-
fore have minimal effect. Where writien statements are
given under the act, employers will presumably have
researched their reasons thoroughly and they are
likely to find the statement of more help 10 them than
their employees.

Complaints to tribunals

Once the act has come into force a further degree of
protection in relation to unfair dismissal will be
afforded. This relates to the timing of complaints to
industrial tribunats by employees who consider them-
selves to have been unfairly dismissed. In future, an
employee will be able to initiate a complaint immediate-
ly he receives notice from his employer instead of having
to wait until that notice_expires. This will allow an
opportunity for conciliation before the employee leaves
his job and his chances of getting the employer's
decision rescinded are greater if that decision had not
taken effect.

Re-engagement and re-instatement

Where employees are found, by industrial tribunals, to
have been unfairly dismissed the act gives new pro-
tections to them in the form of a right to re-engage-
ment or re-instatement. In future, when an employee
has been found to have been unfairly dismissed by the
tribunal, he must be asked by them whether he wishes
to be re-engaged or re-instated. If it is desired by the
employee and if it is practicable then the employee will
be entitled to an order from the tribunal re-instating
him in his old job or re-engaging him in a comparable
job with the same or an associated employer. Such
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orders can contain the terms on which the re-instate-
ment or re-engagement must take place. Only, in future,
if this is not possible will tribunals consider compensa-
tion to be awarded to the employee. If an employer
refuses to comply with an order for re-instatement or
re-engagement when it is practicable for him to do so,
the industrial tribunal will award an additional sum of
between 13 and 26 weeks' pay. in addition to the com-
pensation awarded for unfair dismissal.

Amount of compensation

These rights to get the job back, are significant in them-
selves, but are given added strength by the increases in
the amount of compensation awarded to the unfairly
dismissed employee. In future, compensation, will be
based upon a basic award, and a compensatory award.
The basic award is related to length of service, a week's
pay, and age, and is calculated in the same way and on
the same basis as redundancy pay. 1t will always
comprise a minimum of (wo weeks’ pay subject to the
Redundancy Act limit of £80 per week. The compen-
satory award on the other hand will be based upon any
loss sustained by the employee as a result of his dis-
missal as is the case at present. Such loss includes
expenses incurred by the employee in making his com-
plaint to the industrial tribunal and may in fact be
reduced if the employee has in any way contributed to
his own dismissal by his misconduct etc.

Since it came into being in 1963 the Contracts of
Employment Act has been the cornerstone of employee's
rights in relation to notice and written particulars of
employment. Although amended in 1972, the act is
being amended again by the Employment Protection
Act. There are three ways in which these amendments
take place; in relation to periods of notice, the written
stalement, and part-time employees,

Notice periods

In future the act provides that employees will be en-
titled to minimum periods of notice from their employer
to terminate their employment.

This notice will be one week, after four weeks’
employment, two weeks' notice after two years’
employment and thereafter a further week’s notice up
to a maximum of 12 for every year of continuous em-
ployment.

Written statement

The written statement of main terms and conditions of

employment has to be expanded in several ways (o

include a new series of particulars contained in the 1975

act. This will require employers 10 rewrite their con-

tractual statements for existing and future employees.

Four new details must be inserted therein according to

the 1975 act.

{(a) Reference to any previous employment which can
be counted as continuous with the current employ-
ment and the date when that employment began.

{b) The job description by reference to title which the
employee is to do.

() Specify any disciplinary rules applicable to the
employee or refer to any document which contains
those rules.

{d) Specify a person to whom the employee can apply

if he is dissatisfied with any disciplinary decision

made concerning him,
If, of course there are no disciplinary rules affecting the
employee then this fact should be stated, thereby
giving any dismissed employee a flying start when com-
plaining about his allegedly unfair dismissal to an
industrial tribunal. This provision clearly indicates the
importance employers should attach to having a proper
disciplinary procedure operating in their company.
This statement in future, will have to be issued within
twelve weeks of the employee starting work.

Part-time employees

The Employment Protection Act brings many employ-
ees under both its own scope and that of the Contracts
of Employment Act. Thus, many employees who are
at the moment considered to be part-time because they
work less than 21 hours per week, will be entitled to
enjoy many of the rights conferred by the 1975 Act.
The position is that all employees who work a minimum
of 16 hours per week will be henceforth classed as full-
time employees, So will those whose hours of work fall
to a minimum of eight per week, provided that they
only do so for 26 weeks or less. Employees who have
worked continuously for the employer for five vears
or more for a minimum of eight hours per week will
also be entitled to the new employee rights provided
they fulfil the appropriate conditions for benefit.
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Redundancy

After what has just been said about part-time employees
being given more status and more rights, it is perhaps
hardly surprising that such workers are now brought
into the redundancy-payments fold. Thus many more
workers will enjoy the protection of the 1965 act.

A problem which has been found in the working of
the act has been the situation of employees who have
been made redundant and offered an alternative job
by their employers. In the past employees have been
uncertain whether to take the alternative job, since their
right to redundancy pay could often be adversely
prejudiced by them doing so. Accordingly, The Employ-
ment Protection Act allows employees 10 give the new
job a trial of up to four weeks, or longer if agreed with
the employer. If the job is still found to be unsatisfac-
tory at the end of the trial period, then the employee
can claim his entitlements to redundancy pay, asserting
that he has been made redundant as from the time
the original job ended. The act further extends a pro-
tecting hand to the redundant by permitting an indus-
trial tribunal to allow an employee a further period of
six months after the initial six has passed, in which to
present his claim to the tribunal alleging his redundancy.
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Thus it is feasible for a claim to be presented up to 12
months after the redundancy has occurred. If an
employer makes a voluntary payment of redundancy
money to an employee, during the second period of
six months, then he will be entitled to a rebate from the
redundancy fund in the normal way if there was no
fault on his part occasioning the delay.

An employer who is faced with a redundancy situa-
tion has a new duty imposed upon him by the legislation.
This is the duty to notify and consult with the Secretary
of State for Employment and the representatives of an
independent trade union he recognises for the purposes
of collective bargaining. This consultation and notifi-
cation should always take place regardless of how
many people are made redundant, and should begin
as carly as possible. However, where ten or more
redundancies are proposed within a 30-day period then
such consultation and notification must take place, at
least 60 days before the first redundancy is proposed,
and if 100 or more are proposed within a 90-day
period, then there must be 90 days of advanced warning.
The purpose of these consultations is to require the
employer to disclose basic information relating to the
redundancies such as the reasons themselves for the
redundancy situation occurring, the number of em-
ployees affected, the unit of employment from which
the redundancies must come, and the proposed method
of selecting them. The idea behind these requirements
is to insist that proper industrial-relations practices
and procedures are followed in such a sensitive area as
loss of jobs through redundancies. It is hoped that
proper consultations will obviate the need for any
industrial action in these circumstances, directed against
either the redundancies themselves or the way in which
particular persons have been selected.

The act itself is fairly vague about what is meant by
consultations and notification. Employers would there-
fore, in the absence of more specific information, be
well advised to take note of the Code of Industrial
Relations Practice paragraphs 65 and 68 in relation to
this problem. They state:

Consultation means jointly examining and discussing
problems of concern to both management and em-
ployees. It involves seeking mutually acceptable
solutions through a genuine exchange of views and
information. In setting up consultative arrangements
management should ensure that:

{i) The arrangemenis provide opporiunities for
employees to express their views on proposed
changes which affect them and encourage dis-
cussion, at whatever level is most appropriate, of
matters closely connected with the work situa-
tion;

(ii) Employee representatives have all the informa-
tion they require to enable them to participate
effectively in discussions;

(ii1) Senior managers take an active part in consulta-
tion:

(iv) The arrangements include effective means of
reporting back to employees.

Of further guidance to employers is Section 11 of the
EEC Directive on Collective Dismissals, dealing
specifically with consuitations about proposed redun-
dancies. It provides that:

1 Where an employer is contemplating collective

redundancies, he shall begin consultations with the
workers representatives with a view to reaching
agreement.

These consultations shall at least cover ways and
means of avoiding collective redundancies or
reducing their number and mitigating their
consequences.

To that end, the employer shall supply the workers’
representatives with all relevant information and
shall in any event give in writing the reasons for
the redundancies, the number of workers to be
redundant, the number of workers normally
employed, and the period over which the dismissals
are to be effected in order that the workers” repre-
sentatives may make constructive proposals.

The employer shall forward to the competent public
authority a copy of all the written communications
referred to in the preceding subparagraph. This
period shall be used by the competent public authority
to seek solutions to the problems raised by the pro-
posed collective redundancies.
1T an employer fails to undertake the required consulta-
tions, then either an employee or a Irade union could
apply to an industrial tribunal asking for a ‘protective
award’ to be made. This would entitle employees con-
cerned with the redundancy to remuneration during the
period in which consultations should have taken place.
This protective period of course cannot exceed 90 days,
which is the longest period during which consultations
is required. If there is a failure to notify the Secretary
of State about proposed redundancies then the employ-
ers’ redundancy rebate from the central redundancy
fund can be reduced by one-haif or the employer will be
liable to a fine of up to a maximum of £400.

A number of other rights are entrenched in the act,
allowing employees, for example, te have unpaid time
off work to carry out public duties. The duties referred
to are those of justice of the peace, membership of local
anthorities, statutory tribunals, health authorities,
local-education authorities and water authorities. No
pay is due in respect of this ‘civic’ work though many
employers will probably wish to pay their employees as
many do at present, regarding themselves as under a
social obligation in this matter. The other right referred
10 above, is the right to receive at or before payment of
wages or salary is due, an itemised pay statement.
This statement should show:

() the gross amount of wages or salary;

(&) the amounts of any fixed and variable deductions
and the purposes for which they are made;

(¢) the net amount of wages or salary payable;

(o) where different parts of the net amount are paid in
different ways, the amount and method of payment
of each part.

Instead of giving a weekly statement, employers can
provide an annual statement in which the separate
particulars of fixed deductions will have to be aggre-
gated, Once again, as in other matters, there is pro-
vision for disputes about the statement to be referred
to an industrial tribunal.

Quite apart from providing the series of rights re-
ferred to, for employees, the Employment Protection
Act deals with some of the problems of collective
bargaining. The two most significant aspects of the
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act’s provisions in this respect relate to the recognition
of trade unions by employers and the disclosure of
information by employers to recognised trade unions.

Recognition of trade unions

Either an employer or an independent trade union can
refer a recognition issue to. the ACAS which has an
initial duty to consult all the parties involved with a
view to achieving a voluntary settlement of the problem,
by conciliation. [f no agreement is reached then the
ACAS will proceed to recommend in writing a solution,
suggesting either recognition or not. These recommen-
dations take effect immediately they are notified to the
parties involved, though as and when circumstances
change the parties may apply to the ACAS for a revo-
cation or variation of the recommendation. If an
employer fails to comply with a recommendation for
recognition, the trade union aggrieved will be able 1o
lodge a further complaint with ACAS which has a duty
to try further conciliation to achieve a settlement. If
this is unsuccessful the trade union can ask for unilateral
arbitration by the central arbitration committee {also
established by the act), The commitiee can then make
an award detailing the terms and conditions of employ-
ment which employees shouid enjoy. [t is interesting to
note that the act in this context merely requires em-
ployers to recognise unions not negotiate with them.

Disclosure of information

Employers who recognise trade unions are under an
obligation to disclose information to trade-union
representatives, such as full-time officials or shop
stewards which will assist collective bargaining. Exactly

what should be disclosed by employers will appear

later in a code of practice to be issued by the ACAS:
However, there will be no obligation to disclose infor-
mation which may be detrimental o the interests of the
employer’'s business, or information which may preju-
dice either the national interest or individuals, and
employers are not requested to produce actual docu-
ments or spend an unreasonable amount of time or
money in preparing the information. 1If an employer
fails to disclose informatton as required, then a trade
union will be able to complain to the central arbitration
committee. The complaint will then be referred to the
ACAS with a view 1o conciliation. If this approach is
unsuccessful the commitice can cveniually make a
declaration as to the relevant information and the date
by which the employer must make the disclosure.
Should there then be continued refusal to disclose by
the employer, the trade union can present a claim
asking for certain terms and conditions to be afforded
to employees and the committee is empowered to make
an appropriate award, Much of the work on disclosure
will have to be done later by ACAS and at the moment
no-one knows what that development will be. However,
it is worthy of note that the comparable provisions in
the industry bill are much more significant.

In its requirements about disclosure the act draws
heavily upon the experience on the USA of the National
Labor Relations Acl. Under the latter act emplovers
are required to bargain in good faith which has been
interpreted by the national labor relations board and
the courts to include the duty to supply to a recognised
trade union sufficient inforimation to allow the union to

understand and discuss intelligently the issues raised.
Employers thus have been required in various circum-
stances to disclose information on wages and other
conditions of employment including job grading,
pensions, insurance, and other benefits, pay of employ-
ees other than those requiring disclosure as well as wage
rates at the employer’s other factories, wage surveys
conducted by the employer, time study and other data
used in setling wage rates or incentive pay schemes, and
information on job seniority and ages of employees,
profits and other financial arrangements where relevant.
Whether the central arbitration committee will adopt
the same attitude as the national labor relations board
remains to be seen.

Of great importance 10 the provisions relating both to
recognition of trade unions and disclosure of informa-
tion, is the basic right given to employees not to be
prevented or deterred by their employer from member-
ship of an independent trade union or from taking part
in its activities at any ‘appropriate time’. Appropriate
time refers to any time outside the employee’s working
hours which the employer agrees can be used for
trade-union activities, Should there be a closed shop in
existence, the right to take part in union activities is
limited to those unions who are party 1o the closed shop.
Infringement of this right justifies a complaint to an
industrial tribunal by an employee.

Should an employee present a complaint of unfair
dismissal which relates to his membership or proposed
membership of a trade union, or to taking part in its
activities an industrial tribunal can require the employer
to keep the employee in employment until the full
issue can be heard. The complaint itself in these
circumstances must be presented within seven days of
the termination of the contract and has to be supported
by a written certificate from an authorised trade-union
official of the union concerned. Such protection will
only be afforded by the industrial tribunals if it appears
to them on receipt of the compiaint that the tribunal
hearing will eventually find the complainant to have
been unfairly dismissed.

Apart from creating new rights and a new frame-
work within which collective bargaining can take place,
the act substantially alters a number of existing pieces
of legislation. The nature and type of each of these
amendmenis are too far reaching to be dealt with in
detail in this article. However, some of these are of
considerable significance such as the one which re-
moves the disqualification {rom unemployment from
those who are held to be financing a strike merely be-
cause they are a member of the same union as the
strikers, For employers and employees in wages council
industries there are some considerable changes in the
aperation of wages councils which are worthy of note.
They will in future be able to fix any terms and condi-
tions of employment not just pay and holidays, and be
able to make orders themselves and specify the date on
which they will become effective. There is also the
facility in the act to convert wages councils into joint
industrial councils which will not have independent
members as do the present councils with the result that
in cases of deadlock between the trade union and em-
ployer representatives, they can impose a settlement.
The joint industrial councils thus are midway between
a wages council and free collective bargaining which
they are designed to encourage eventually.
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Product
news

Heat exchanger

This unit has been designed to
recover most of the energy normally
lost through mechanical exhaust
systems and, depending upon the
velocity of the air streams through
the unit, efficiencies in excess of
80% are claimed. The construction
involves a closely spaced series of
thin corrugated aluminium plates
through which the exhaust air is
cantinually exposed to the make-up
air in alternate slots. At each end
the plates are securely sealed,
allowing no chance for intermixing
or contamination of exhaust and
make-up air.

F. H. Biddle Ltd., 16 Upper Gros-
venor Street, London W1X 08Q.

Thermal deaerator

This thermal deaerator effectively
reduces both oxygen and free-car-
bon dioxide to a minimum to provide
the best possible protection to the
entire steam system. It is available
in a standardised modular range of
internally lined units with outputs
from 2m3/h (15001 to 15 mi/h
(9750 1). Operating temperature is
104°C (i.e. 2 MWC). Normal work-
ing differential is 10 min full flow
with a further 5 min to emergency
low level. Normal residual oxygen
level in output is 0-02 parts in 10°.
An important feature of the deaera-
tor is the nozzle system which in-
corporates a jet which simplifies
the forced circulation process, cre-
ates increased circulation, immediate
boiling and more even distribution
of turbulence and a reduction in
noise. The self-contained deaerator
also serves as a feedwater storage
tank, and for this purpose it is
equipped with flanged sockets for
the feed pumps.

Advanced Water Services
Church Road, Penn, Bucks.

Lid,

Boilers

This modular boiler is available in
fourteen arrangements covering out-
puts of 198 to 880 kW (675000
to 3 x10° Btu/h). The Moduline
consists of selected sizes of cast
iron sectional bailer from the com-

pany's Blythe and Trent ranges
which are gas-fired via atmospheric
burners; in each modular set the
number of individual boiler units
has been limited to four, except for

the largest Moduline which has five.
The majority of Moduline sets
employ dissimilar sized units and
thereby achieve good load matching.
The Beeston Boiler Co. Lid., PO
Box No 2, Beeston, Nottingham
NG3 2DN.

Enclosures

The T range of enclosures is
designed to house electrical and
other control gear. The design is
double folded at the front with
seam-welded corners. Lift-oft, fully
gasketted doors are also double-
folded and surface mounted to open
180°. The wunit is finished in
2-tone stoved enamel. Top and
bottom gland plates, chrome barrel
locks and holt-on component panels
are provided along with earthing
facility on the panel and the door.
The T range consists of six metric
sizes ranging from 450 %375 x
254cm to 1200 x 750 x329cm.
They are suitable for mounting
either side-by-side or one above the
other.

Tegrel Engineering Ltd., Blaydon
on Tyne, Tyne & Wear NE2T 45L.

Emergency lights
Nine emergency lighting units, in-

cluding both nonmaintained and
sustained fluorescent models, are
available in this range which has
been designed and tested by an
independent laboratory to GLC
specifications. Features available
include dryfit or nickel-cadmium
sealed battery, automatic charger,
salid-state  switch and mains
healthy neon indicator. Circular,
rectangular and decorative fittings
are also available.

Patrick Roberts Lighting Ltd., 18
Queens Road, Brighton.

Nonslip finish

Industrial Safety Tread is a slip-
retardent finish for concrete floors.
It is applied as a liquid, the inert
filler providing a safe slip-retardent
surface even under damp conditions.
Concrete floors are extremely prone
to dusting and Industrial Safety
Tread also acts as a seal, binding
the surface of the concrete together
and preventing it from dusting. It
will withstand attack by petrol, oil,
grease and a wide range of
industrial chemicals. It will also
resist alkali present in concrete. Two
coats of Industrial Safety Tread.
preceded by primer, are recom-
mended for most applications. Each
coat will dry hard, in approximately
two hours.

Russell Kirby Lid., Kirby Industrial
Estate, Liverpool L33 7TF.

Lightwaeight generators

This 7-model range of lightweight
petrol generating sets incorporates
dual voltage selection, includes a
500W, 12/24V battery charging
set and extends to 5 kVA, 115/230V
a.c. machines. The sets are powered
by the Briggs & Stratton petrol
engine coupled to a range of self-
regulating self-exciting alternators,
thus minimising the overall size of
the units. The battery-charging set
has anticreep feet and is fitted with
a tubular steel carrying handle. The
1-2 and 2 kW, and 3'5 and 5 kVA
a.c. sets are mounted on steel base-
plates with a wrap-round protective
frame. A trolley-mounted version is
available for the 3-5 and 5 kVA
sets, which can also be supplied
with 415/240 V 3-phase supply.
Erskine Systems Lid, Lee De
Forest House, Eastfield, Scar-
borough, Yorks. YO11 3DU.
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Design notes on
sanitary
plumbing

by JOHN T. WOJCIK

These notes collate up-to-date informa-
tion in the latest code of practice,
building regulations and BRS digests to
enable engineers engaged in the design
of sanitary installations to rationalise de-
sign methods and apply these directly and
easily to any problems that may arise.

intreduction
The purpose of these notes is to summarise information
on the design and installations of sanitary plumbing
systems that will efficiently discharge waste materials
without blockages, leakages of foul air, and excessive
pressure fluctuations. '

In the past, sanitary plumbing has been designed

Mr. Wojcik is with John Miles & Partners, Consulting
Engineers, Wettern House, Croydon, Surrey CR9 2NT

W

e

QVF glass Drainline at Nottingham University Hospital & Medical School

in an ad-hoc manner, i.e. vertical and horizontal pipes
take a tortuous path through the building, with short-
radius bends, unnecessary offsets, lack of access 10 the
pipework, knuckle bends, lack of co-ordinations
with other services, access points within the clinical
areas etc., and the fact that this installed system is
operating well is usually more by chance than intention.

CP304 code deals with the design, installation,
testing and maintenance of discharges and vent pipes
for buildings. Et does not cover all design considerations
affecting other than domestic installations. For hos-
pital and office buildings it is also advisable to follow
the latest recommendations of the Building Research
Establishment.

While the Public Health Act of 1936 exempts certain
buildings, including hospitals, from building-regu-
lation requirements, this should not be used as an
excuse to design sanitary plumbing to lower standards.
The whole of hospital sanitary plumbing design and
installations should comply with the relevant BSS
Codes of Practice, local by-laws and building regu-
lations.

Drawings
The following information should be included in all
drawings:
() a plan of each floor showing the position of sanitary
appliances
{b) the size and position of stacks
(c) the routes of branches to fittings
(d) the gradients and levels of all pipework

photo : Jobling Limited
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(e) the size of branch, soil and waste pipes

(/) the type of traps

(g) the access points

(h} a plan of the roof, showing vent stacks

{7} tsometric details of each complete stack, showing
connections of branch and soil-waste stack

(f) 1-50 scale details showing co-ordination with other
services in areas where these are considered con-
gested

(k) enlarged details of critical areas.

Designs to avoid

The following are considered as bad design:

{a) installing access on the bottom of branch soil pipes

(b) installing p.v.c. pipes close to heating pipes

{¢) installing a line which is inaccessible

(¢ installing unnecessary bends and offsets

(e) installing branch soil pipes at flat gradients

(/) installing branch soil and wastc pipes over 6 m in
length unless these are vented

(g) installing specialist equipment without finding
quantity or the matertal discharged

() installing shallow seal traps

(/) a specification without a test programme.

General

Layout of pipework

The layout of plumbing pipework should at all times
aim at a system where pipelines are as straight as
possible. The effect of an offset in other services creates
little difficulty, whereas an offset in a discharge pipe
can be a frequent source of blockages following com-
pletion of the installation. Straighter pipes require
fewer access points.

Sizing of pipework

Care must be taken in sizing a plumbing installation,
especially in systems such as the single-stack system,
if the installation is to function effectively without the
aid of vent pipes.

Blockages

Experience has shown that blockages occur most
frequently on horizontal pipework, and for this reason
fong horizontal runs exceeding 6 m should be avoided
by using more vertical stacks. Better grouping of
sanitary fittings can often assist in this problem. All
bends, branches and offsets if unavoidable should be
of large radius and there should be no restriction to the
bore of the pipe.

Access

Access, when provided, should, wherever possible. be
located in ‘dirty’ areas. The access cover should be
located in a negative-pressure ventilation area. This
limits the spread of foul air to one roem. In positive-
pressure areas there is a risk of spreading foul air to
other rooms. The provision of access for rodding within
false ceilings is to be avoided wherever possible.
Access should preferably be from the floor above the
pipe to prevent spillage into false ceilings. Access
should be provided at the end of all branch runs, with
access plates installed above flood level.

Performance of installation

For better performance and ease of installation, it is
best to have the vent stack behind the w.c. pan next
to the basin. The advantage of having the basin close
to the stack cannot be overemphasised.

Flooding and prevention

The risk of flooding can be greatly reduced with little
increase in initial cost and through measures simple
enough to apply. Plumbing systems should be designed
so that the first three or four floors are on a separate
stack, letting the waste from the upper floors drop
down without any connections to the lower floor stacks.

Waste-disposal units

The discharge pipes from waste-disposal units should
continue directly to the main discharge pipe without
intermediate connection to any other discharge pipe,
and the fall should be not less than {5° to the horizontal..
Tubular traps should always be used. The discharge pipe
taking the waste from such units must connect directly
to the drain without an intervening gulley trap. Waste-
disposal units should always be flushed with cold water
to solidify grease before it enters the drainage system.

Ground-floor appliances -

To avoid back pressure at the base of the stack, the
ground-floor appliance should be connected directly
to the drain or manhole, or a bend used at the base
of the stack which is larger than the stack itself, It is
considered good practice to connect all ground-floor
fittings direct to the manhole to prevent flooding,

Grouping of sanitary appliances

A basic principle in the siting of appliances is that a
number of appliances on one floor should be closely
grouped together and groups or isolated appliances
on different floors should be sited one above the other.
Keeping branches down in length by close grouping
will make it easier to design efficient disposal plumbing
and also make it easier to provide concealment for
branch pipes, particularly the larger diameter soil and
waste pipes. Also, close grouping and a similar arrange-
ment of sanitary appliances on each floor will minimise
the number of ducts required to conceal vertical runs
of pipes and the number of drain connections.

Back-flow

Back-flow is caused by the main flow backing up into
branches; 135° fittings prevent this occurring as does
bringing side branches into the main drain at an angle
to the horizontal. Double branch junctions should be
avoided as back up can occur more readily.

Flexible connections

Flexible connections should be used between sanitary
appliances and drains to allow an appliance to be
easily removed for replacement or to enable a blockage
to be cleared.

Kitchen

In view of the fact that crossinfection can rapidly
spread throughout a hospital via the kitchen, this
should have its own discharge stack quite separate
from pipework serving the remainder of the accom-
modation around the kitchen.
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Effects of discharge on the seals

Self siphonage is the action by which the wastes from
individual appliances suck out their own seals at the
end of their discharge. This can occur with any appli-
ance but is important only with washbasins, and small
sinks. Such appliances may lose a proportion of or
all their seals after discharge, depending on conditions
of instaliation. It is necessary to fix the maximum
reduction of seal that can be permitted after individual
discharge.

Induced siphonage is the action of single or combined
discharges on the seals of appliances not in use at the
same time. The loss of seals depends on the magnitude
or pressure change caused by the discharge, and on the
dimensions of the trap. When discharge through the
pipework induces a steady suction less than or equal
to the trap depth, the loss of seal is equivalent to about
haif the suction. A fall in pressure greater than the trap
depth generally gives a much bigger loss whatever the
trap shape, because air is sucked from the room through
the seal and pumps out the water,

Back pressure is the rise in pressure in the pipework
above atmospheric; when the pressure is removed the
water falls back into the trap and a little water may be
lost by momentum. When Lhe pressure appreciably
exceeds the trap depth, air from the pipework is forced
back through the tap seal into the room without
necessarily causing loss of water from the traps.

Evaporation. of the seal

Evaporation was one reason why the seal has increased
to 75 mm for the i-pipe system. Tests have shown that
a figure for rate of evaporation under conditions in
the United Kingdom is 2-5 mm per week. A retention
of 25 mm of seal is, therefore, a generous allowance
for evaporation during periods of disuse, and provides
a margin of safety.

Soil stacks and vents

Offsets

An offset in the stack above the topmost connection to
the stack has little effect on the performance of the
system, Offsets below the topmost connection should
be avoided and every effort should be made to'establish
straight drops through the building, or extra venti-
lation pipes may be required to prevent large pres-
sure fluctuation in the stack.

Investigations show that a 300 mm offset built into a
drainage stack at ground level could possibly cause
excess pressure. A small vent above the offset would
have kept the positive pressure within the limit of
375N /m? from atmospheric pressure.

Bends and offsets (below the topmost connection)
in the vertical stacks give rise to pressure fluctuations
in the stack and should be avoided. If this is not
possible then short projections should be used, an
overall length of 914 mm being suitable. Longer offsets
should be made up with two 135° bends with short
lengths of connecting line to make up the required
projecction,

Separate venting

With a vertical stack serving tiers of appliances and
an underground drain receiving the discharges from

the stack, the problem is not the self-siphonage effect
of individual appliances but the overall effect through-
out the pipework of simultaneous discharge from
serving appliances in various parts of the building.
‘Under certain conditions, the discharge may combine
to cause a suction in the space when water will be
drawn from the traps; sometimes pressure may rise
above atmospheric, when foul air may be forced back
through the seals into the building. As a basis for
design it is necessary to fix a limit to the pressure
variations, A seal is retained if the pressure is not
allowed 10 depart from atmospheric by more than
25 mm water gauge. With a small number of appliances
and with correct design the main disposal pipes open
at the top provide ventilation sufficient to maintain
this standard without the need for separate vent stacks.
With greater loading of the main stacks, separate
venting is required but it is sufficient to have one vent
connection to each group of appliances instead of a
separale ven! pipe to each trap.

Syathetic detergents

The use of synthetic detergents creates a problem, as
most of these detergents possess high foaming power
and large quantities of foam are formed when waste
walter containing detergent is discharged into the siack.
Stacks and drains must be large enough to cope with
the foam, which otherwise may be forced out from the
pipework into lower floors and flooding can be reduced
by designing plumbing systems so that the first three
or four floors are on a separate stack, letting the waste
from the upper floors drop down without any con-
nections to lower floor fixture areas (applicable to
multistorey building).

Vent near botiom of stack

Single-stack installations require a vent near the
bottom of the stack when conditions are such that the
air drawn down with the discharge may not be able
to escape freely into the drains. Individual stacks
do not work as independent units but may be affected
by discharge from other parts of the building.

Stacks raking waste only

The use of waste stacks for one, two or three appliances
on each floor {for a maximum of five floors), without
separate venting has been practised for some years
in a limited way. The minimum sizes to be used are
65 mm for basins, 73 mm for sinks, on their own or
with basing, 75 mm for baths and 90 mm for sinks,
basins and baths together. It is advisable to use 75 mm
seal traps. Special provision may be 'necessary if a
sink waste stack is to be connected to a gully with
sealed cover or directly to a heavily loaded drain.
Where sinks are connected to a separate stack, the
stack should be a minirnum 90 mm for buildings over
five storeys and connected directly to the drain,

Base of stack
The bend at the foot of stack should be of large radius.
For a 100 mm stack it should not be less than 150 mm
radius to the inside. of the bend, corresponding to
large radius in BS 1130 and ‘long’ in BS 65.

When practicable, two 135° large-radius bends should
be used, and, in addition, the lowest branch con-
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nection to combined soil and waste stacks should not
be less than 914 mm above the invert of the drain.

Access
Access plates should be installed above flood level or
400 mm above floor level at the base of the stack.

Relief vent for tall stack

Soil and waste stacks more than ten storeys high should
be provided with a relief vent at every tenth floor
downwards from the top floor. This relief should be
the same size as the vent stack to which it connects.
Connection to the soil stack should be made below
the lowest branch serving this floor and the upper end
should join the vent stack not less than 914 mm above
floor level.

Offsets below the topmost conneciion

The design of offsets in large buildings has been given
a good deal of attention, and in a booklet interpreting
the US code, emphasis is laid on the fact that the
critical points in a tall stack are at the base where an
offset occurs. Ample relief vents should be provided
at these points. The US code gives the following
instruction of sizing offsets and their relief vents:

Offsets of 45° or less

An offset with a change of direction of 45° or less
from the vertical may be sized as a straight vertical
stack. When a horizontal branch connects within
60 cm above or below the offset, a relief vent should
be installed.

Offsets of more than 45°

A stack with an offset of more than 45° should be
sized as follows. The portion of the stack above
the offset should be sized as for normal stack based
on the total number of fixture units above the offset.

The offset should be sized as for a drain. The portion
of the stack below the offset should be sized as for the
offset, or for the total number of fixture units on the
entire stack. Whichever gives the larger diameter,
a relief vent should be installed, and in no case should
branch pipes be connected to the stack within 600 mm
above or below the offset.

Venting of affsets

Stacks with offsets may be vented:

{a) As two separate stacks, one above and one below
the offset

(b) By installing a relief vent as a vertical continuation
of the lower section of the stack, or as a side vent
just below the offset and above the next lower
branch connections. This upper section of the offset
should be provided with a yoke vent. The diameter
of the vent should be not less than the diameter
of the main vent or of the soil and waste stack,
whichever is the smaller.

Hydraulics of stacks

Laboratory study has shown that the pressure of
suction developing at any peint in vertical pipes is
affected by a variety of factors. These include the height
and diameter of the stack, the elevation and diameter
of branches, the dimensions of bends and junctions,

bases of flow and also the capacity of the underground
drainage.

Flow down vertical pipe

It has often been thought that discharges pass down the
stack as a solid plug of water, but this is not usually
the case. Most of the water flows down as an annular
sheet round the inside wall, the remainder of the stack
being occupied by a core of air drawn down by the
discharge, the air entering the stack through the top
of stack vent,

Solids and paper with some water fall down the
centre of the pipe occupied by the air. At the bottom
of the stack the water falls to the outside of the bend
and then flows along the invert of the drain with the
air moving along above the water. The air and water
discharge together into the main drain or sewer and
the air exhausts through the stacks adjacent to the
one discharging,

Velocities in high stacks

Many designers are concerned that the flow in high
waste and soil stacks may reach excessive velocities
with consequent damage to the pipework and un-
sealing traps. In some buildings stacks have been offset
every five floors to prevent an uninterrupted drop.
In fact, the forces of gravity and friction soon balance
when the flow takes place. Offsets should be avoided,
whether or not separate vents are provided, since they
encourage pressure fluctuations and add to the ex-
pense of the installation and to the risk of blockages.

Backpressure and detergent foam

A sharp bend at the base of the stack can cause back-
pressure to affect the seals of the longest branch con-
nection. It can also cause buildup of detergent foam.
These difficulties can best be avoided by ensuring that
this bend is of large radius.

Venting and induced siphonage

Induced siphonage can be prevented by providing a
crossvent connection between the soil and vent stacks,
either at every floor or at alternative floors. To prevent
crossflow, the vent connection should slope upwards
from the drainage stack at an angle not less than 45°
to the horizontal.

Wind effects

Suction caused by wind blowing across the tops of
stacks on tall buildings has been known to result
in loss of water from seals. Normal trap venting is no
remedy but a protective cowl at the top of the stack .
is of some help. Suction is greatest nearer the corners
of roofs and the edges of parapets and, if possible,
the top of stacks should be sited away from these
positions.

Lavatory basins—75mm seal trap

Long branches

For lengths greater than 1675 mm the slopes required
are hardly suitable for practical purposes and vent
pipes or resealing traps are necessary. If a vent pipe
is used, it should be fixed between 75 mm and 300 mm
from the trap.
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Allowable length of 1675 mm

For waste branches under 1675 mm using a 75 mm seal
P-trap a fall of 35 mm from the trap to the stack will
ensure a satisfactory operation for any length of
waste branch.

Increased wastepipe diameter

As an alternative to venting the trap when the waste
pipe is longer than 1675 mm, it is sometimes possible
to use a waste larger than 32 mm diameter, set at a
gradual slope using large radius bends. This is not
economical for normal practice.

Inlet into stack

Waste branches may be connected to the stack either by
means of the trap spigot and socket junction, or by a
screwed or compression-type fitting incorporated
in the wall of the stack. With either method the last
few centimetres of the waste pipe remains straight,
a feature which is important in limiting self siphonage.
Branch discharge pipes should have a uniform shallow
fall and the inlet to the stack should, if swept, have a
sweep of not more than 25 mm radius. Any bends
on plan should be of large radius.

Bath and basin waste combined
Both self-siphonage and induced siphonage may occur
when the combined waste is installed without air
inlet: it is necessary to include at least one vent-pipe
instaltation. To prevent water from the basin flowing
into the bath, the following additional precautions
should be taken.

(@) The bath and basin waste should join at an angle
of 45° on plan and the length of waste between the
bath trap and tee should be given a definite fall,
using preferably a bath trap with 5° rake of outlet.
The length of waste between the tee and stack should,
if possible, be straight. If a horizontal bend is
necessary into the stack it should be of large
radius. In bending 40 mm copper pipe the radius is
approximately 150 mm and the whole length of
waste from basin to stack should have a con-
tinuous fall of 2-5° .

1065 mm waste

With 1065 mm waste it is sufficient to ensure that the
difference in level between the outlet and stack con-
nection does not exceed 50 mm, which may be given as
a working rule for the fixer.

Union connection
It is an advantage to provide traps with union con-
nections at each end to permit removal for rodding.

Character of flow and basin overflow
The basin waste pipe normally flows full, with the
waste carrying some air in the form- of bubbles. Most
of the air present has been sucked into the discharge
through the basin overflow, a little air being entrained
by the vortex. Blocking the overflow eliminates the
air, except for the small volume sucked down the
vortex. To eliminate hydraulic jump, avoid sharp bends.
With lavatory basins, the amount of refill (water
trickling into the trap through the appliance itself
and refilling the seal} is small and the possibility of
suction is increased.

s wap

With an S trap fitted to a basin there can be refill
neither from the appliance, nor from the waste pipe.
Hence the final seal loss is usually greater than with a
P trap. S traps produce severe selfisiphonage con-
ditions and venting is needed.

Length [slope of waste pipe

The length and slope of waste branches play an im-
portant part in the problem of self siphonage. Labora-
tory work has shown that the plug causing siphonage
travels further from the trap the longer the pipe and
the steeper its slope, and this usually increases the
suction effect and reduces the amount of water reaching
the trap in the release movement. To retain a proper
seal it is necessary to limit the length of branch and
it is sometimes necessary also to restrict the slope of
waste-pipe branches.

Self siphonage
With P traps, the maximum fall of waste pipe should be
determined from the graph in CP304 according to the
tehgth of the waste. Any bends on plan should bé not
less than 75 mm radius to the centre line. Waste pipes
longer than the recommended maximum length should
be vented (see rescaling traps). As an alternative,
38 mm-diameter waste pipes to a maxlmum leng h of
3m could be used.

The introduction of water from basins into traps dnd
waslepipes at a sharp angle results in fullbore flow at
reduced velocity and the system operates as a siphon.

Grouping of branches
If large pressure fluctuations are to be avo:ded
groupings of branches must be controlled,

Unecented branches

Laboratory tests have shown that four lavatory basins
with P traps may be discharged into a common 50 mm
waste without vents. )

Minimum gradient .
The minimum gradient for basin branches is 1:48.

Vented branches

The complicated pipework is unsightly and expensive.
Trap venting should therefore be avoided whenever
possible. All bends, branches and offsets should be
radiused in such a way that there is no restriction
to the bore of the pipe.

Vent requirements

Generally vents are required because of vertical drops
and excessive horizontal run and because of the con-
figuration of fittings. Unvented vertical drops almost
inevitably lead to destruction of the seat trap by self-
siphonage.

Resealing traps

The biggest offending appliance in a hospital on water-
seal retention is the wash basin. 1t is often isolated from
other fituings, making it difficult to drain without
special precautions for retaining water seal. Where
possible, single-stack principles of design should be
used and normal P traps fitted. As it is often impossible
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to vent or conform to single-stack principles a re-
scaling trap should be used (maximum length 6 m).
This resealing trap should receive regular maintenance.
The trap should not be used for exceptionally foul or
greasy discharge, as the topping up process is non-
existent. The use of properly maintained resealing traps
on basins reduces the venting reguirements.

Running and spray traps

Full bore is unlikely if washing is done under a running
tap. Spray taps do not normally run full even when the
branch is only 30 mm in diameter. Tests show that up
to eight basins may be connected to this size of pipe
without venting. Spray taps are likely to become
blocked by sedimentation and need regular cleaning.

Running traps
Where basin ranges are considered, a running trap is
sometimes accepted and there is no venting problem.

Branch pipes to lavatory basins

For lavatory basins, the risk of self siphonage is more
closely dependent on the design of the branch con-
nection to the stack than for other appliances. Re-
search has shown that the bore, length and fall of the
waste pipe are all important factors. Basin branches
of 30 mm diameter normally run full and so cause
suction on the trap at the end of the discharge. One
remedy is to limit the length and slope.

Long branches

When a basin is more than 1-68 m from the stack a
30 mm diameter trap with a short 30 mm diameter
tail pipe can be arranged to discharge into 40 mm or
50 mm wastepipes. This method prevents the wastepipe
from running full and, therefore, reduces the suction
on the trap. Any bends in the wastepipe should be
of large radius.

Extra-long branuches

Very long basin wastes may become blocked by sedi-
ment from the wastewater and may be noisy when
running full, A range of lavatory basins may discharge
into an open channel without individual traps, pro-
vided the channel discharges at its outlet into a suit-
able trap. Similarly a range of basins may discharge
into a common waste (not exceeding 4570 mm in length)
without individual traps, provided that the waste
is trapped at its outlet and has suitable means of
access for cleaning.

Sinks

Branch inlet to stack

Waste branches may be connected to the stack either -

by means of the traditional spigot and socket junction,
or by a screwed or compression type fitting incor-
porated in the wall of the stack. With either method
the last few centimetres of the wastepipe remains
straight, a feature which is important in limiting
self siphonage.

Resealing traps

The trap should not be used for exceptionally foul or
greasy discharge as the topping-up process is non-
existent,

Self siphonage
P traps should be used. Owing to the flat botiom of a
sink the trailing discharge normally refills the trap
and the risk of self siphonage is much reduced. Falls
should be not greater than 5° for lengths of up to
685 mm, for longer lengths up to a maximum of
2285 mm the fall should be not greater than 2-5°
Where the length of slope is greater than 2285 mm the
branch should be vented or a larger diameter discharge
pipe could be used. with a maximum length of about
3000 mm.

Minimum gradients for long wastepipes and access
With minimum gradients for sink branches of 1:48 a
self-siphonage problem is unlikely. The length and
slope of waste branch not critical, but sediment may
accumulate in a long wastepipe and access for cleaning
should be provided.

‘S traps

Where sinks are installed with an S trap, each trap
should have a vent connection. With an § trap fitted
to a small sink there can be refill neither from the
appliance, nor from the waste pipe. Hence the finai
seal loss is usually greater than with a P trap.

Baths

Branches and self siphonage

Bath wastes may exceed 2 m but this figure can be taken
as a reasonable maximum for normal installation with
slopes between 1-25° and 5°. Qutside these limits
an individual vent is usually necessary to prevent self
siphonage. :

Two bath wastes combined and branch inlet to stack
The main problem is that, on discharge, water from cne
bath may flow into the other. The wastepipe should
join as far from the trap as possible and have a good
fall of 2-5-5° With internal stacks the problem of
combining bath and w.c. connections is complicated
by the fact that the centre line of w.c. branches at a
normal slope of 104° intersects the stack several inches
above floor, and the bath waste reaches the stack below
this level. Unless it is fixed almost horizontally this poses
a problem because if the bath base is sited 5 or 10
centimetres below the w.c. branch there is danger of
solids and paper from the w.c. crossing the stack and
entering the bath waste. 1t is good practice to have the
bath connection level with, or above, the central line
of w.c. branch, or well below it as provided by the
separate parallel junction. Alternatively, the w.c.
branch connection may be modified by the use of an
S-trap w.c. pan, .
Self siphonage

P or S traps may be used. Owing to the flat bottom
of a bath the trailing discharge normally refills the
trap and the risk of self siphonage is much reduced.
Wastepipes 2285 mm long at a fall of 1-25-5° have been
used successfully. The position of entry of bath waste
into the stack is important. With baths, self siphonage
is important only with the very long wastes, say 6 m,
when the plug movement and hence the suction may
continue long enough for a large proportion of the
water, entering the trap from the appliance to be
siphoned out.
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Vents

Generally, vents are required for bath wastes because of
vertical drop. An unvented drop to the drain below the
floor would almost inevitably lead to destruction of
the trap seal by self siphonage.

Long branches
Sediment may accumulate in long branches and access
for cleaning should be provided,

Urinals

Range of urinals

On flow considerations alone, venting is normally
necessary for a branch pipe to a range of urinal stalls.
information is lacking on the way in which venting
may affect the build up of deposits in urinal branches,
As with wastes for spray-tap installations, regular
cleaning of uwrinal branches may be necessary, es-
pecially in hard water areas where scaling may be
severe.

Eliminating venty

To eliminate the need for individual vent pipes for
urinals, a range of appliances may be discharged
through a common running trap. This trap may need
to be vented, but a single vent trap will be both nearer
and cheaper than a range of individually vented traps,
particularly if it can be located near the stack. Alter-
natively, a range of appliances may be discharged into
an open floor channel connected to the stack via a

trap (which may need to be vented).

Urinals 10 drain

Urinals can be directly connected to the drain if the
drain is properly vented. (An unvented branch should
not exceed 6 m in length.)

Urinals to gully

Waste appliances, bowl urinals and bidets present a
different problem, as the small-diameter ouigoing
pipe often operates a full bore, and an unvented drop
from the appliance to drain below the floor would
almost inevitably lead to destruction of the trap seal
by self siphonage. This type of appliance must dis-
charge to a gully above water level, or to a vented
stack.

Water closets

W.C. branches

There is no danger of self siphonage with the w.c. in
any normal position in relation to the soil stack. With
P-trap w.c.s branches up to 6 m long have been uséd
successfully without vents, Branches from S-trap w.c.s
contained within the floor are normally quite short,
Self siphonage does not normally occur under these
conditions. The BS angle of 104° intersects the centre
line of the stack at between 75 mm and 125 mm above
the floor, In some cases the w.c. branch is vented, but
this has nothing to do with self siphonage.

Induced siphonage

In the largest buildings a vent is necessary at each
floor to limit induced siphonage, and it happens to
be convenient to connect it to the w.c. branch. Possible

trouble to be guarded against is the induced siphonage
lower in the stack when the w.c. is discharged.

Branch inlet to stack
W.C. branches should be curved into the stack in the
direction of flow, but this is to limit induced siphonage
and has nothing to do with self siphonage.

Where w.c. branch inlets do not have a sweep in the
direction of flow, a supplementary ventilating pipe
may be required.

Access
With a4 w.c., access into the branch and into the stack
opposite the branch is necessary.

Gradient

Gradients of w.c. branches are approximately 1:35. The
washdown type of pan gives very little trouble, although
the performance of this unit would be improved by
using a high-level cistern. The syphonic type of pan
generally is of double-trap type, and a big disadvantage
is that the materials can be retained in the second
trap which are not visible from the bowl and, therefore
the next discharge tends to build up into a plug when
combined with the first, causing a lower velocity owing
to a reduction in quantity of water to paper. Dual-
flush cisterns are not recommended.

Ranges of w.c.s

Branch pipes serving ranges of w.c.s are normally
100 mm in diameter and do not run full. Hence,
there is usually no need for branch venting. These
have been checked in the laboratory for up to eight
w.c.s in range with a straight branch at an angle of
2-5° It is unlikely that this number of w.c.s could be
exceeded (in practice, four w.c.s on a branch of un-
vented maximum length 6 m. 5 w.c.s on a branch of
maximum length 6 m vented at one end).

Field studies have shown that the angle is not
critical. Where there are bends in the pipe it may be
necessary to fit a vent to the appliance furthest from
the stack. From a general performance standpoint,
it is an advaniage for w.c. connections to the common
branch to be swept in the direction of flow (BS416
fitting).

Branch pipe to w.c.

Water-closet branches do not run full and so there is
no risk of self siphonage whatever their length. How-
ever, the shape of the w.c. branch connection to the
stack is important because it influences the amount of
induced siphonage actions upon branches to other
appliances lower in the stack. If straight-inlet w.c.
branches are used, more venting or a larger diameter
stack may be necessary. With straight inlet branches,
a 100 mm stack with no vents has been found satis-
factory up to four storeys, and a 150 mm stack with
no vents has been found satisfactory up to 15 storeys.

Suction

The appliance producing by far the greatest suction is
the w.c. The effect of the remaining appliances is
normally small. -

Cistern overflows
Overfiows should not be less than 20 mm in diameter.
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The overflow must discharge at a point where it
creates a deliberate nuisance so that the waste of water
cannot continue unheeded.

Prior to installation of the cistern overflow the
requirements of the local waterboard should be sought.

Laboratory plumbing

Hazardous areas
Contaminated waste from the hazardous areas should
be separately conveyed to the external drainage system.

Laboratories on upper floors
Where laboratories are located on an upper floor the
waste should be conveyed separately to the soil stack.

Corrosive wasle
It is recommended that borosilicate glass be used for
the conveyance of wastes of corrosive nature.

Dilution of waste

Dilution of laboratory wastes may be achieved in a
variety of ways: by individual caich pots beneath
each appliance, by similar fitting serving a group of
appliances, or by dilution chambers constructed below
ground level as part of the drainage system. The greater
dilution obtained, the better, so as to minimise any
damage to final drains.

Access

It is not good practice to bury pipes in a structure
without providing means of access. For concealment
of pipes, ducts and chases with access covers should be
used.

Traps

It is preferable to avoid the use of traps in the waste
pipes to obtain maximum corrosion resistance, since
some substances, such as mercury, can be particularly
corrosive when they are retained in a trap. One com-
monly used arrangement for laboratory plumbing is
for a sink waste (without trap)} to be connected to a
main waste which discharges into fireclay receiver
(catch pot). The laboratory waste system is then
connected to the drain with a sealed back inlet gulley.
(A gulley with more than one waste connection should
be vented.)

Floor gullies
The use of floor gullies in the laboratories should be
avoided.

Connection into main stack

Where vertical distribution of services is adopted as a
basic principle of laboratory design, it is also pre-
ferable for individual wastes, even within one labora-
tory, to be connected direct into the main stack to
improve dilution.

Capital Allocations

Mrs. Castle, Secretary of State for Social Services,
has announced the capital and revenue allocations for
the financial year 1976 /77. In reply to a question in the
Commens, Mrs., Castle said that the allocations are
based on the White Paper on Public Expenditure to

Table 1 Cash figures

Regional health authority Capital” Revenue"
£m £m
{to nearest million)
Northern 17-6 214
Yorkshire 18-5 248
Trent 250 281
East Anglia 10-6 119
North-West Thames 14-5 300
North-East Thames 15-2 328
South-East Thames i8-5 308
South-West Thames 18-7 243
Wessex 161 174
Oxtford 12-2 146
South-Western 16-8 214
West Midlands 202 339
Mersey 165 189
North Western 22-0 292

*The capital figure is the main programme allocation at projected
out-turn pricas. For revenue, cash limit figures are introduced for the
first time this year and are on a different basis from the figures for
previous years. They represent actual limits on spending and have been
calculated to take account of known and projected cost inflation up to
the end of the financial year 1976/77. This means that this year's figures
arg not comparable with allocations for previous years.

1979 /80 and on the recommendations of the Resource
Allocation Working Party.

Table 1 below shows the allocations by Regions and

" Table 2 shows the growth rate allocated to each region.

Table 2 Percentage progress towards target

End 75/6 1976/77 Growth
Atend Plus RCCS with4% rateas%

Region 1875/6 for 76/77 ceiling of {(2)
{1) (2) (3) {(4)
Woessex 87-34 87-92 91-44 4-00
Trent 88-46 90-26 93-87 4-00
E. Anglia 89-85 9t-52 95-18 4-00
Yorkshire 92-84 93-52 96-75 3-45
S Western 92-85 93-46 96-75 3-52
N. Western 93-18 93-43 96-75 3-56
W. Midlands 93-43 94-85 96-75 2-00
Oxford 94-24 96-34 96-75 0-39
Northern 95-56 96-60 96-75 0-16

S.W. Thames 103-23 103-57 103-57
S.E. Thames 104-12 106-08 106-08
Mersey 104:86 105:-13 105-13
N.W. Thames 107-85 108-96 108-96
N.E. Thames ~ 110:02 111:06 111-06

O o oo
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Alarming Discover

CP1019:1972 page 21”

2.1 Control & Indicating Equipment
211.1General Any controland
indicating equipment should

comply with the requirements of

BS 3116 Part 4 *

| the new automatic fire
detection and alarm

system that truly
operates on
two wires:

per zone

Designed to meet the requirements of BS 3116 Part4
Upto 15bells per zone
1to6 zone controls standard, 7zones & more,custom built

Practically unlimited manual contacts,smoke” & heat detectors,in any installation sequence
< And 25} to 45% saving in installation costs Jt

ITTILW S AT F,

Electronic Alarms Ltd.
4 Sraines Central Trading Estate,
Staines, Middx. TW18 4UR.

STAINES 56527/8/9

Z
TN
Design&manufacture; SPEEDIWARN "escape lighting & fire detection systems

Member of The British Electrical Allied Manufacturers Association
+*obtainable from BS1, 2 Park St.Lormdon W1A 2BS
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IEE Medical Electronics Monographs 13—17

D.W. Hill and B.W. Watson (Eds.}

The variety of contributions in this volume illustrates the
broad spectrum of medical disciplines in which electronic
science has now found application.

" Problems of the recording from electrodes on the body
surface of the His bundle electrocardiogram and the need
to find a reliable method of assessing the performance of
implanted cardiac pacemakers are two of the topics
covered in the volume. A detailed survey of the
development of electrically powered and controlled
orthoses, the use of electronic stimufators for the
treatment of patients suffering from urinary incontinence
and an article on the control of blood pressure complete
the book.

This third volume in the IEE Medical Electronics
Monographs series, together with those already published,
will make avaluabte contribution to the reference material
on medical efectronics, and will add to the knowledge of
medical practitioners, engineers and physicists involvedin
the medical electronics field.

Contents:

Implantable cardiac pacemakers, and the postoperative

requirements for assessing pacemaker performance, A.
Furness. His bundle cardiography, A. Furness. Efectricat
aspects of opthotics, A. Kralj. Assessment and treatment
of impaired bladder function by electronic techniques, D.
Rowan. Systematic blood pressure: control parameters,
M. E. Valentinuzzi.
1975, viii + 182 pp., 60 line diagrams, letterpress, 230 x
150 mm, ISBN 0 901223 77 8, ISSN 0305 9596,
casebound, UK £8-50, overseas {excluding the Americas)
£9-95

Inquiries, and orders with remittances should be sent to:
Publication Sales Department,

Peter Peregrinus Ltd., Station House, Nightingale Road,
Hitchin, Herts. SG5 1RJ, England

{AH orders and inquiries for the USA and Canada shouid
be sent to: International Scholarly Book Services Inc.
PO Box 555, Forest Grove, Oregon 97116, USA)

IEE Medical electronics volume 2: monographs 7-12

edited by Dr. D. W. Hilland Dr. B, W. Watson

172 pp.. hard covers, six papers, 230 x 150 mm,
letterpress, ISBN 0 901223 51 4, published
21st January 1974, UK £6-50, overseas
(excluding the Americas) £7-60

Contents:

Microelectrodes and input amplifiers,

C. Guld. Fundamental properties of
physiological electrodes, W. Greatbatch.
Instrumentation for electroencephalo-
graphy, C. D. Binnie, Cardiac pacemakers,
J. Keriny. Evoked-reponse audiomaetry,

J. R, Roberts and B. W. Watson. Myoelectric
control, R. N. Scott, P. A. Parker and V. A.
Dunfield

Medical electronics continues to find an increasing

acceptance in a wide variety of medical
disciplines, both in the development of specific
instrumentation and in clinical applications.
Each year, a more detailed understanding is
emerging of how electronic techniques for
diagnosis, therapy and data reduction can play a

significant part in both routine medical services
and research.

This second volume in the |IEE Medical
Electronics Monographs series provides a
valuable source of reference material for
departments in hospitals, medical schools and
pharmacological-, physiological- and psycho-
logical-research laboratories. Subjects covered
range from the design of implanted cardiac pace-
makers and microelectrodes, and their associated
amplifiers for use in electrophysiological
investigations, to techniques for use in evoked-
response audiometry and the use of myoelectric
control systems in aids for the handicapped. The
book will be of great value to medical doctors,
life scientists, engineers and physicists who

wish to add to their knowledge of useful
techniques.

Orders, with remittances, should be sent to

Publication Sales Department,
Peter Peregrinus Ltd.,

Station House, Nightingale Road,
Hitchin, Herts. SG5 1RJ, England
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REGULATIONS
FOR THE
ELECTRICAL
EQUIPMENT
FOR BUILDINGS

These regulations (formerly the ‘Wiring
rules’), which have been published by
the IEE since 1882, are effectively the UK
national code for the safety of electrical
installations, specially from fire and shock,
in and around buildings generally.

They are recognised in the statutory Elec-
tricity Supply Regulations 1937, as ful-
filling the requirements of these regulations
for consumers’ installations. They supple-
ment these and other statutory regulations
by prescribing, in detail, methods (not
necessarily the only methods) of comply-
ing with the statutory regulations.

vi-+ 224pp., 14th edition 1966, reprinted
in metric units incorporating amendments
1974, £3.

Inquiries, orders and remittances should
be sent to:

Publications Sales Department, IEE,
Station House, Nightingale Road,
Hitchin, Herts. §G5 1RJ, England.

Classified Advertisements

OFFICIAL APPOINTMENTS
SITUATIONS VACANT
COURSES, EQUIPMENT ETC.

APPOINTMENTS

e

ELECTRONICS
TECHNICIAN II

:| Required for the District Works Department
Y| based at St. Mary's Hospital, Eastbourne. :
CQualifications—HNC Electronics or equivalent [
Salary Scale—£35568 to £4581 p.a.

i This is a newly established post offering an exceptional opportunity
i for the establishment of a section responsible for the maintanance
i1 of Efectronic and Bio-Medical Equipment within this Health
i District. Tha holder of the post will be responsible 1o the District
4 Engineer.

Candidates should possess broad experience of electronics together
4 with an understanding of the safety aspects of equipment in relation
:{ to both the patient and user.

In addition 10 a sound technical background, applicants should
possess the managerial qualities required 10 organise and supervise,
both subordinate staff and contracted work, and be capable of
developing and maintaining successful working relationships with
all levels and discipiines of haspital s1aff,

1 As well as providing a day to day maintenance of equipment, the
: successful applicant will be required to introduce and operate a
%] Planned Prevantative Maintenance Scheme.

For job description and application form writa to:

The District Personnel Officer, Eastbourne Health District, Avenue
House, Tha Avenue, Eastbourne. Telephone 0323-37121 ext. 21.

| Further details obtainable by contacting the
| District Works Officer, St. Mary's Hospital,
| Eastbourne. Telephone 0323-20662.

] Closing date: 26th April 1976.

MISCELLANEQUS

CIRCULATING PUMPS and
Steam Turbines, Complete units,
electric and steam, spares and ser-
vice. TURNEY TURBINES Ltd.,
67 Station Road, Harrow.

Tel.: 01427 1355 and 01-427 3449

NOW HEAR
THIS

Consumat, the
incinerator designed

for hospitals -
over 2000 units
in operation.

Classified advertisements
for the next issue of
HOSPITAL
ENGINEERING

+

published 30th April,
should be received not
later than
Tuesday, 20th April

Robert Jenkins
Systems Limited

Worzley Road, Rotherham, Yorkshire 567 1LT,
England. Tel. Rotherham64201 Telex §a111
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ELECTRIC WELDING CO. LTD.
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WELDING-

Anywhere—Anytime

For Reliable Repairs to
Boilers (incl. Retubing)
Pressure Vessels
Iron and Steel Castings

Mobile Plant for Site Work

Manufacturers of:— Tanks, Chimneys,
Bunkers, Air Trunking, etc,

HEAD OFFICE and WORKS

Dreadnought Wharf, Thames Street
Greenwich, London, SE10
01-858 2024/5

Glasgow — Newcastle - Leith - Liverpool

OIL-FIRED STEAM OR HOT
WATER BOILERS FOR HIRE,
MOBILE OR STATIONARY;
ALSO OIL AND WATER
TANKS AND CHIMNEYS.

KING’S BOILER
HIRE LTD.

NORTH STREET, NAZEING, ESSEX
Tel: 099-289 2270 or 2668

CHTT2
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Food preparationand distribution
equlﬂment that's efficient, hygienic
and hard-wearing

Cape distribution equipment ensures that food is maintained in optimum
condition whilst being dispensed throughout the hospital.

The range includes bulk and plated meal conveyors, serving counters and
collection and delivery trolleys.

Equipment for the preparation of food includes sink units, traysand .
containers and a wide range of tabling and storage racks.

For full details contact:-

CAPECRAFT LTD. The Cape, Warwick, England, CV34 5DL Tel: 0926 46421

A member company of CAPE {(Warwick)
HOLDINGS LIMITED.

cover 3

Equip and Serve Hospitals Everywhere
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(o Motequip | 220
integrated systems '

for health care

Engineering services _ .
Multequip system for electrical power, medical gas
vacuum

\

Hospital lighting systems
Multequip ward. examination. reacing hghting

Hospital communications systems
Multequip nurse call, staff call, radio distribution

Planning of health care areas
A comprehensive planning sarvice incorparating
Multequip Hospital Engineering Systems

For all your hospital engineering systern reguirements

contact the experts in the fietd-There is a Multequip Medishield {Harlow) Ltd
integrated system to suil every need. Hospital Engineering Systems
Why not discuss the matter further with us or see us Elizabeth Way

_ Harlow Essex CM19 5AB
at ELECTREX- Stand 4548 Telephone: Harlow (0279} 29692

. Cables: Britoxygen Harlow
Multequip Integrated systems for health care Telex: 81497

\‘




