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THE FROVISION CF POLICT AND FIRE SERVICE COMMUNICATIONS FACILITIES
ALLIED ENGINEERING SERVICES

By: & H K Hichards Mt CEng MIMechE

Introduction

The above heading includes the supporting serviees such as btuildings, towers,
power and safety which embrace the disciplines of Civil Mechanieal and electrical
engineering. These activities are sc wide-ranging that this paper attempts

only to highlight some of the many features of the work.

terial Towers

These are dealt with first for no reason other than that they form the firast and
final 1link in the radio station chain of activities, that is, the "Receipt" and
"Despatch" ends of the business. To the layman, these towers appear to be crude
and often ungainly or even unsishtly structures., They are however, in common with
other parts of the system, subject to the laws of nature and their dezign ard
construction present problems no less difficult to golve.

The zreater part of the load berne by these towvers is due to hirh winds
resulting pressures exerted on both structure and aeriels, Tt is well
that winds are rarelv stsady eithor in direction or strensth, In &addl
air atream iz considersbly influenced by local features such as walle
plentations and buildinzs, Alse 2l particulsrly under siorm conditions, sgqualils
or susta occur often of a few seconds duration only that sre of much sremter
violence than the m2in air stream, The slastic nroperties of the moiericls

used allow the towers to sway or deflect under lead, the amount of dellsction
being a measure of the load, When the loszd ir removed, the tover moves back past
the vertical and in & menner similar fo the sction of & wendulum, this movemsnt
or gscillation continues until damped oput., This natural wericd of ocascillation

ig deternined by the desisn and the meterials used as is the demping
charecteristic and both are importent in determinins the structure's rezponse

to wind, For examnle, if the duration of a high intensity sust ir sufficiernt

to deflect the structure to the moximum extent {within the elastic limits of the
materials) to one side of its vertical posiiion nemely, one hzlf the woximum
amplitude of oseillation, maxinum load eonditions result, & tower with a natural
period of oseillation of & seconds could be sericusly zffeted by a wind -
of only 3 seconds' duration. The dimensions [spntisl) of such gusts are sloc
imvortant zince they determine whather a pnrt or the ‘hole of the siructure is
affected, Towers which are desimned to withstand m=in stream conditicns could,
under the influence of zusts whose speeds may be up to fifty per cent grecter
than the main air stream, be sub’ected to wind lcads some 3 or 4 times the
designed maximum,

the

nills,

The total wind loading is the sum of the load on the structure itself and that

on the merials and cables. However, the designed "Pay-load" iz usually only

some 15 to 20 per cent of the total as may be apprecisted by comparing the
relative sizes of atructure and aerizls, Under the conditiens mentinned therefore,
sericus overlsoadins may result from the windage of the structure itself without
the aerial losds,

In addition 4o these "Static" loads, ciher "Dynamic” loads mey be ippesed con

the structure, Inder certain conditions, and dependims upon wind speed and

shape of structure, vortices in the =ir stream form and break at the edges of the
atructure. A5 a result, an altermatine load is imposed. Zhould such phencmena
oceur with a frequency correspondin< to the natural fresuency of the structure,
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the build-up in magnitude could be such as to cause failure, It may be
interesting to note the asimilarity between this phenomenon and that of rescnance
in electrical circuits., 3Such dynamic loads have been the cause of major
digasters for example, the collapse of the Tacoma Narrows bridsze in 1940. No
failures from such effects have, so far as is !lmown, been experienced on towers
in which we are particularly interested and this may be due to the non-
occurrsnce {as yet) of the rizht conditions or, and more likely, the merodynamic
damping properties ioherent in these structures, However, slender structures
such 85 may be considered desireble from an appearance aspect and more acceptable
te the fulfilment of planning requirements are particulsrly preone to oscillation
and expert advice should be chtained before proceeding with a project invelving
such types.

Structures are usually designed with s factor of safety such that the chances of
failure throurh fatigue are neglizible, Where serious overloading occurs, as
might be ths case of structures desigmed for conditions less severe than those
appertaining to the site, the risk of fatisue failure is greatly increased,
Unfortunately, site weather records do not exist in sufficient detail to enable
any evaluation of safe life to be made,

The effects of corrosion and the loss of strength due to the wasting away of the
gtructure are well known, What may not be so well known is the fact that tha
gurface condition of the steel has a marked effect on its resiatance to fatizue
30 that, where corrosion has taken nlace, the chances of fatieue failure are
ephanced. It should be noted also that whereas the producis of corroaion (rust}
can be removed, the effects {pitiing etc) cannot be eliminated. The imporiance
of protecting the structure asainst corrozion at the beginning and throughout
its life cannot be over-emphasissd. In the cnsze of older towers, resular
inspection =nd maintenance is wvital,

For the future, the incressinz interest in site - sharing and the increasing
leads due both to numbers and types of aerials will inevitably lead te 2 demand
for heavier and more compliczted towers with a corresponding rise in costs.
Buildings

In common with towers, buildings are likely to increzse in size to house the
additional equipment beine called for now, In addition future development
must be taken intc account.

Advantages are to be gained, on both maintenance and first cost grounds, by

the standardization of equipment znd layout and, if this can be achieved,
buildinss could also be standardised, Standard buildineg modules could be
developed with expansien capabilities for future requirements 2t minimum cost

and interference with existing services, In the first instance, the basic unit
iz dependent upon equipment layout and maintenance needs, However, the following
agpects mAay also influence the desigm.

Increasing loads and, possibly, heights of towers will increase the ground space
required for these structures, In addition, it is necessary to provide access
to the aite and hard standing and manceuvring room for maintenzance vehicles and
re-fuelling tankers where stand-by generating plant is installed. In acme

cases site accesaibility may prove to be impracticable for such vehicles but
wherever peossible it should be provided to reduce operating costs. Some idea
of the apace needed is ziven by the following details of a typieal 2,500

gallon tanker.
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Overall length 24 faet
" width up to 8 feet
Turning Cirele 60 feet

On some sitess, perticularly smell single-tower ones, conditions may well become
impossibly cramped. One solutien to alleviate the position would be to site the
squipment buildings directly beneath the tower, a final development being the
integration of tower and equipment rooms. In either case, the design and layout
would easentially be dealt with as a unit and some compromise might result from
atability and other possibly conflicting regquirements, It may be of interest to
know that this selution is already being considered for cne site under development,

After buildings, the standardisation of heating, lighting and ventilation unita
could be achieved, In equipment rooms where heat build-up may be high
particularly in warm weather, air conditioning or temperature control is
necessary. In general, singzle storey brick buildings, without windows (un-manned
sites) are preferred, TInternal surfaces should be treated to minimise the

dust hazard and floors should have an insulated covering., Underfloor ducting is
not favoured since such installations pregent problems particularly when
slterationa or additions to equipment or loyout become necessary. Overhead or
wall trunking provides a more flexible method.

Protection agsinst fire hazards needs careful consideration and where, as in the
case of eguipment rooms & risk of fire exists, automatic extinsuishing unite

should he installed. In remote un~manned stations, the simple failure of, for
example, a unit fan could be disastrous, Diesel-ensined generating sets =re
considered to be safe but explosions and fire are not unlmown often throush
fragtures in fuel lines and fuel being sprayed onto areas at isnition

temperature such as exhaust manifelds. The safety of mainienance personnel must
alap be considered, "here only one means of access to & room exists the possibility
of eascape being blocked by fire must be considered and prevision of &n alternative
escepe Toute may be necessary.

Consideration should be ziven to the provision of teilet, chanving and dryins
room, canteen and first aid faeilities. Maintenance personnel are likely to have
to spend eonmsiderable periocds on site, often under adverse wanther conditions
and the provision of such facilities is considered to be justified an economic

as well as purely humanitarian greunds. Fxperience has shown, too, that accident
risks increase with prolonged discomfort.

Power Supply

The pos=ibility of a mains power failure exists for = number of reasons, and the
conaequent shutting down of a station is by no means remote az racent
experiences have shown. There is a real need, therefore, for the provision of
stand-by generating sets as an insurance agalnsi such eventualities.

The sets should be of adequate power not only for the maintensnce of communications
but alsa far the other ancillary services, lisghting, ventilation ete. Choice of
plant is influenced by operating conditions and, on un-manned sites, preference

has been given to azir-cooled diesel-engined generators. Other types should,
however, be considered according to availability and cost.

Stand-by sets are desisned to come on-load when the mains voltaze falls below
that necessary for efficient operation of the equipment. Starting is achieved
by batteries maintained at full charge by chargers. In view of the comparatively
short life and other charscteristics of lead-acid hatteries, nickle-iron type
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batteries are preferred at presemt, It i= suggested that additional battery
capacity be provided as an alternetive socurce of emergency power for
tranasistorised radic equipment when installed,

In common with other parts of the station, reserve generator capacity to cover
future developments should be taken ints account. However, there are both
technical and economiec objections to the inatallation of a set with a reserve
capacity such that it is run under light load for some time and until the
reserve is taken up. Consideration should be given to the alternative, that is,
provision for the installation of a second set at a later date.

Fuel storage capacity usually presenis something of a problem since the duration
of a mains failure is unknown, The availability of tankers and delays in re-
fuelling must be taken into account as well as eite accessibility under adverse
weather conditiona. 4 general recommendation is that the minimum atoraze
capacity should be calculated either

a, by taking 3 weeks' supply at the maximum rate of consumption

or b. 2 weeks' supply at the maximum consumption rate, plus the usual and
most economic quantity supplied in one delivery.

The distillate zrades of fuel used may be stored and handled at ambient
temperatures and do not require henting facilities to be provided in storage
tanks and handling systems., However, exposure te extreme cold for long periods
should be avoided since oil flow from the tank may become slightly restricted.
This ia particularly important in the cese of stand-by generating plant where
summer cloud point specifications fuel may be in both tank and feed lines during
the most severe winter weather. Such systiems should therefore be lagged.

Storage tanks should, preferably, be above ground, on brick or reinforced
cradles with a layer of bitumised felt between cradle and tank, “'here overfilling
or leakage would contribute to a fire hazard or contaminate sewers, or areas

under cultivation, a catch-pit should be constructsd around the tank, In

addition to the ensine's system, a filtration system shovld be incorporated in

the handling aystem, This should be placed in the draw-off line as near to the
storage tank a3 possible,

Considerable quantities of air are reouired for cocling and combustion purposes
and the engine room must be designed to incorporate adequate venting, both in
size and location. Vents must be safequarded arainst restrictions caused through
snow drifis and wind-borne debris or fleod water, as well as reverse draughts,
particularly if severe storm conditions are likely on site.

Trhaust zases must be removed by the most direct route for efficient operation
and to avoid the build-up of temperature in the engine room. Sharp bends In
exhaust lines should be avoided particularly near manifolds since the resulting
back pressures impair efficiency and could lead to premature failure,

Fail-safe devices are provided to guard against major damase to or destructicn
of the set through the malfunctioning or failure of cooling, lubriecating and
other systems.

Due tc the comparztively heavy vibration inherent in this type of prime mover,

control gear and delicate instruments should be installed away from such
effects and not attached to the set or its mountings.
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Safety

Some aspecis of safety have been briefly menticned in other parts of this
paper. t4part from humsne considerations the continued functicning of the
station is dependent upon good meintensnce and the availability of trained
personnel to carry out auch work., 3So far, man's ingenuity has failed to render
himself unnecessary, so that his continuing services must be assured. Safety
engineering is, therefore, yet another essential discipline justifying its own
heading.

In redio stations, net least among the hazards are those occasioned when men are
working at heightas on towers., On such structures reasonably =@afe access must,
wharever possible, be provided to the working areas in the forw of zuarded
ladders znd rest platforms at intervals. EHinged traps or toe-boards, are not
acceptable as rest platforms, Much of the work is carried out away from the
ledder and platforms and safety rear such as personal harness gafety lines and
arreating devices should be used, The need for arresting or "Fall-breaking"
devices can be illustrated by the following example.

A mon equipped with belt and 6 feet of safety line would, in the event of a fall,
be travelling at & speed of epproximately thirteen and = half miles an hour

by the time (little over half a second) the slack in the line was taken up. The
distance in which he would be brought to reat, assuming the line held, would be
dependent upon the amomt of stretch available in the line. If this amounted to,
gay, 7 inches, the decelerating force on the man wculd be some 24 times that of
gravity ie 24 g. The provision of some simple arresting device that would bring
the man te rest in 2 feet would reduce the deceleratins force to 3g. The effects
at the other end of the line, that is, the structural member to which it is made
fast must also be considered.

The effecte of corrosion have already been mentioned and, in the author's own
experience it has caused Tatel accidents. Concealed surfaces between members

end internal surfaces of hollow tubes and fastenings are particularly dangerous.
Azain, adequate inspection and maintenance is easential and under no circumstances
should climbing be permitted before the officer responsible hes satisfied himself
that it is safe to do so.

On structures where no guarded ladders and platforms are provided, permanent
arresting gear fittings should be inatalled.

tt ground level, the most common hazards are fire and shock from electrical
eguipment due to defects, bad earthing ete. Care must be taken both in
inatell-tieon and maintenance to reduce risks to & minimum. Another by no means
rare source of accident arises from over-economy of space, that is cramped
working and access apace.

Conclusion

The aervices described briefly are in the nature of a2 supperting role in the
telecommunications field. As in other activitiea, however, defeects or
omissions of any of these "Props" can sericusly affect the results and, indeed,
ruin the whole project. The old adage of the messame that failed to arrive
because of the missing shoe nail is equally applicable today.
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