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The denand for incrcased output of building

and for higher environmental standards, coupled
with a shortage of sici1led lobour is foreing

the building industry to adopt new nethods of
construction and nanagenante The nev teciniques

of indust:ialised buliding use, &8 one of the todls,
statenents of physical serfornance and cost wideh
st be met. Ve rind, hovever, tnat we do nob

Jnow enough about the physical rarformance, even

'ottmditimulmwng,tobosurcofdlotm

standards we ask from incastrialised buildinge. Tae
position becoros quite difficult when 19 try %o
undgrstand and measure the tuings ve like or
dislike = our subjoctive criteria - as ve introduce
now materials and new building forms, and
thﬂwlookiutothomtmtodoci&c

%, 4n vidoh direction to stesr new dovelopments.

“




I must speak as an Architect in nglish practice vio ia
interocatod in the development of new bullding products aad

4n the evolution of a modern builcing industry. It vill

be necessary for me to ralse quesiions and Lo mase sug eetions
against my background ol tze English incusivy bub s is
valid because building problemns tizoughout the world are
similar in principle anc, as cormunications improve,

the solutions will probably beconic more alike,

The modcrn building industry is seeling innovation by

which, in broad principle, the existing crait-based

method of comtructlon is replaced by mochanical construction,.

The process is,’ hovevor, glo: and complex and it would

be well to study it in somc detail. T would like to Lreax

this pgper .in%o two main subdivisions, the first

dealing with the problms of innovaiion and the introduction

of new materials and newr building components, tie segona

mn.ng with the plvsica.l and mental or emovional questions
~ shich may follow and how those may afieci itne peoplo who

use our buildings. As a maticr p: convonience it is

necessary to discuss the above questions scparatecy in

this Paper but in practice rust be seen as DAr s of

‘the total building problen, all contributing in ygreawr

or lessor degree to the understanding of the environmeny
" which we create by building.

)

.

TR MUGEON OF M2V FATSRIALS AID N BUVLOLIG COiPO.ILNTS

We must take for granted that the denand for building

is outstripping supply and that the problem uaich necd s
to be answercd is how we greatly increase tiie production
of budldings. This could be attacked witiia the
traditionsl building indusiry firstly by increasing




increasing/

tho supply of building materisls, secondly by increasing
the number of skilled building creftsmen and thirdly

by raising the craftmens producii viiye. The fact i3,

of course, that traditional building mothods ocauviot
provide tho answers and that now forns of tuilding

are required, As example of the cifficulties Looing
one basic traditional building trade will be suliloient
to show the total dilerma. It is possible couiinually
to improve the manufacture and distritution of bricks
but, although bricklaying is a highly labour intcasive
operation we are not continuvally able to incroase the o
supply of bricklayers. If the lare bHuilding growth
rate is to be maintained it is necsssary to incroac the
productivity of cach bricilayer buv it is not possibdble,
beyond a cortain point, to inorease the nunber of Lricks
that & bricldayer can lay by nand per daye AW further
inorease in productivity can only be not if we cnange the
oraft process or introduce & new rethod of buildinge.

The solution naopted 1is o chenge’ from tradijional
to industrialised building, that is to cihange from a
labour intensive to a capital intensive industry; {rom
‘using many small cheap building components placed on
site by skilled lebour to using few large exzensive

. building components placed Ly mechanical rmeans and
Yequiring the minimm of laboure

Ihe problem of innovation

The complete revision of building activities and
responsibilities which is now brought gbout mast be
considered briefly, I will discuss the responsidbilities
of the main participants in the building svhore, nawely,
the client, the architect, the contractor and the
component supplier, firstly when conduoting traditional
building and secondly when conducting industrialised

building.




Ir. traditional building tho clieni usually antis a
single contract. Tho coulracts vary in site iron ono
building to an esiate of buil.ings but in principle

the clicnt inteuds to do a limited arount of wory,

the coniract is agreed oa ‘iis basis cii ab the il

of tho work all of the accuralated siills are disporsed
onto other contracts swhiere they reform in o dilferent
pattern. The client provides to brief, the finance

and usually has a site available. <he architect is
retained for one contract by the client on a fee basis
tc design the building, seleet tihe contractor, supervise
the work and to agree the accounts. Tihe contracior is
engaged and paid by the clent and is responsible for
all direct building work and sub-contractors. Tie
component supplier is engaged and peid by tre contractor
for cormon building products but is engaged by ihe
architect and paid by the coniractor for special

-

cgmponenta.

Within the above relatively unsophisticated indusiry
it is possible to maintain good comrunications and
building operations can remain efficient, even wica

. providing an individually designed building ou a wlique gite

every tine & oontraot is placed. Trhers is an under-
standable vish not to move from the above established
. positions and innovation is slow. The ¢licnt as & Tule
builds only once and primarily needs a cheap vell
designed well corsructed building. Me will not welcome
being the 'experiment' which will probably only
benefit the contracts which follow his own and he

probably realises that he stands a greater ci:ance of building

failure than if well-trodden paths are followed. The
architect prepares drawings and specilications suitable
for a competitive tender. If he changes matorials aad

‘ 1




materials and/
conpononts or if lo dntroduoos tachniquoen vhioh roquire

a new method of building he may succsed only in raising
the cost of his icdeas against traddtional desigie i ea
architects proposals feil ho may w01l be sued for
damagos and could lose his professional reputation,
There is no connaction betieen arciitcot and contractor
at the vital ecrly stages of design and information
ocacerning design requirenents, now construction
methods and costs cannot be exchanged. Onoe the ocontrast
i1s let the building iust be started and there is rarely
time to revise the design. Tho contracior tenders for
& large number of contracts but succecds in only a
small proportion. He keeps his organisation floxiule
in order that he nay build a wide variety of building
types. He has no desire to invest in special equipmont
for one contract wion it is unlikely ti:al that ho

will be able to use the equipmont zgaln for a long

time. The component manufacturer producaes articles
which are in large, ccastant domand such & bricis,
windows and doors. These compornents are fairly small
and can easily be ha.ndled on site to be incorporated

" into t.hO puildiny without imposing any design restriction.
There is no incentive for the cociponent nanulaciuwrer

to sell large, heavy constuctions such as pre-finished
‘wall panels or floor panels because ho has no 1wy of
jnowing the sizes, contours, materials, colours oz
numbers which are required. He will not lmow wbat
manufacturing, financing or stook-holding methods to

adopt.




Ine industriolised building industry

‘s

The new, industrialised building industry has becen

developing for many yeovs but is only now entering

its most progrescive staze. It is necussmry Loiolly
to restate thc alis and intentions of industilalisation
and to follow changes of cctivity wthin the Luilding
tean which follow, as it is only from tids platlora
that we can anticipate the probable fuvwre trends

of building and see how vest we can marshall our
forces to attack the prohlems of oven larger scale

building,

The site handling and assermbly of coi.ponents can be
mechanised when there is a constant supply iron the

component manufaciurer, The advantages to the

contractor are that his labour force can give bevter

productivity per nan, the wori is beiier programed,

Yabour 18 betier controlled,less capital is tied in

wnfinished work and capital is turned over more
quickly. Vhen component manuaciwre is mechanisead,

workers who would not wish to o bo building sitos
can be-recruitzd into the iactory for naiing ballding
| products and tlms build un a greaver total Llabour

force than would be possible under the iraditional

) . system; the factory can obtain the highest product-
ivity from these people through large scale proauction;
a nevw range of materials and componenis becone ovailable
vihich vould not be availble from traditional sources =
which will give greater variety and inucresti wo the
buildings using those products; the componcnis can te
made to greater accuracy and to higher stonduards of
£4nish than can be obtained on site, It is clear that

]
|
|

toansport between ractory and sive rust become an
integral part of the complete building operation wiich




operation which/

begins in several factories but ends on one
site many miles away.

‘Resoerch and developmsnt is possible under large

scalo building operations bocauce development couts

can be distribupod' avor & large nunber of compononts.
It is also possibls to combine siills in mulide
disciplinary teams vhiech would othomrise rorain
igolated, so that avchitecis can contribute

for building dosign, component design and caviron-~
mental problems; engineers can soabtribute for
manufacturing probleis; contracter for cite management
problems snd building costs. It is necessaxy, of
course, to considor the full range of the developrent
problem which extends at the one enc . om the payeical
characteristios and manufacturing needs of naterials
through the manufacture and test of building conponents
to the erection, test and costing of complete buildings.
Bach stage of ocosting rust be comprehensive so that

the full economics of the finished building is correct =
for example each component mist be costed at the
optimum output level and an adequately large building

~ contract should be consicered. It is clear that &
factory produced ccmponent will oo more expensive

than a site produced component pecause of heavy factory
overhead costs, trensport and nechanised sitchaidling
costs. The site savings are found in the good use of
site labour, quicker capital turnover eto, already
mentioned, It is clear, also, that the costs of
installing mechanical site handling equipment can only
be offset on large contrac's; the greater the quantity
and the more sophisiicated the equipment the larger

the oontract must be. The erchitect is faced with

et




is faced with/

new disciplines in lis design in order Vo achieve

the advaniages of consivuction speed, raised

standards and a lmowa cost. L@ ot plan his biliddags
to agreod dimensional incyr mento,: reduco varict of
materials and coiponents, preplen the wiole building
operation before the coniractor starts work on the

site .nd never change s design once the building

has starteds He must plan his building in sympathy
with the way in which the convracvor 111l ascer e

jt, The client: outains a building of raisecd standards,
at a cost which can be estirated ab a very cariy
stage in design, and Lullv much more quiekly than would

be possible traditionally.

L

nes of corcunication

The old, traditionsl communication is not suitable
. for a .ew high povercd indusiry. Tie nethods of

cormunication had been worked out by & common
understanding of hundrcds of yearc duration, a fora

of shorthand vas possiblc, Two caori linas on &
" seale 1:100 drawing represented elther a window
0 frame of a door frame. A short vrittea specification
' would describe the ‘article and , within nariow linits,
a satisfactory article ::as obtained by ine contractor,
If something special .as required the arciiitect
drev larger-scale devails. The same principle uould
be applied to all parts of the puildins and the arehitect
vas able to specify the nmaterinal foum of nis comnnlate
desigh. The architect and builder already inew the
po.rfomance of materials and of oomponents because
of large usage and experience.

As we change to the use of inaustrialisca conpoasnts
we noed a new metnod of cormmunication which will




which will/

encourage innovation and also Lelp people at

present outside the building industry to oller their

skill awd exportise, Instoad of gpoollydng il

material foru of the component, we specify the

porformance uhich the component will be expecved

to fulfill in use and also siate the antieipated
 cost of the component when {ixed in place.

e cificatd and coegt tarrex

The performance specification for an sxternal

wall panel will state the shape and dimensions of

spaces to be filled, the degrec of resistance to aix

penstratio: and o vater peneiration; the degree

of therrsl resistance, the streagth against wind ,

,loads or physical impact, the degree of rosistance ‘

to sound transmission, the fire resistance, tie ?

requirensnts of Jointing to other components and 80

on. The oost target is the estimated proportion

of the total building cost wiica czn be allocated

to the componeat. This figure ls very i{nporient

becsuse it allows realistic breaidown into :
. mmlfactnring,'trmapart and site assenbly cusise. ;
% . }ost important it allows camponents to be complstely "

redesigned - for instance it i3 possibvle to use

an expensive material such as one of the plastics

family which may lead to a high component manufacturing

. cost but may save cost in transport and site asszrddy

due to the lightness and ease of habdling of the

finished componeants. The manufecturers are encowraged ‘

to quote for long produsction runs to that tae Texizun benefits

are obtained for all concerncd. It is imporiant teo

state that no attezpt is made by the writer of the | ,




writer of the/

specificstion to ansuer all tile prouions he poscs.
It is intended that ihe manufochwrers should use
their own sikill and exgcrionce in sugresviny

- golutdons,

In its nost direct use & psrfor.ance speciiicetion
is the basis of* a shopping d.sv against ihdch a
prospective purchzser can meagure tie componenis
alroady available on tiw m-rxot. Sesondly the
specification can bo used to upgrade oxdsiing
products to ine macesiary staniird. Thirdly i
0an bc the basis for the aevelapaent of cumplevely
new componerts.

It is intercsting %o consider Lo far vhe prine
movors in the incdusiriai.sed beilding induswy

.may change; chLanges wideh ars waciag place alonzsid
the unchangiug positions of iie uracitional
building incusiry. fhe cllie.u e novr the large
Governnient Leparireats, wocal authoriiy Consoriia,
Bospital Doards sic. wiw e organise large i.auiievs,
give long contracts and will encouraze innovaiion
because thay will rezp e benefil of It. a3y

. a)so have adequate builiing programes wnieh 11l
* .acoept standardsciion of dimensions end reiucvion

in verioty in compononis. Trey nust, :owever, always
renain the ultirate buyers of buildings. Tue
architccts nou help .o e greater extent *o forrulate
the brief for buildings, they nresc in clese oriing
vith other siills ia mw ti-discinlinucy teaus, whey
engage in rescarci and developrent invo new raterials
anG componernis. They mey” yet ontar coairiciing.

%ne contractors are roving tonerds wie esuebly of
components, with reduction of tracition=l s.dllse
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(Yracitional sidlls are still retuincd because
rany parts of the building seguence have not
yet been rationalised but the (oal must be Lhae
the contractors only oroct on site wic prelfiiddwd
products delivored to then.) Ab prosent soxe
contractors also nanulacture cormponents but it
is doubtful uhether this activity can be continued
indefinitely as couponent manufacturers Soow:s
more organised and nore competitive. Tre compuent
manufacturers are eacouraged to covelop iow procucts
*  wihdch are larzer and nore coaplex than bofores
They still maks a range of producis, on the basis of
the safety of diversification. Teey tend
to produce in large batches and they also often
offer a "oupply and fix" contract. Both of the above
practices are inefficient and tne wWtinats ain must
be that the market becomes large and stable enough for
‘manufacturers to specialiged in very fow products
which are consiructod on flow-line principles. axi all
site fixing should be celegated to ihe contractors
who would become specialist asserblors. logical
extension of this work is that the building industries
of the world can co-operate in the exchange of
. knowledge and in the sale of building products to &
* + much greater extent than has been possidle 80 far -
this brought about by tis international acceptance
of standards of dimension and of performance.

The implications of large scale production
for plastics in building T

It is interesting to consider wiat the next
developments in plastics in building cuuld be.




It 18 necos:ary to prosuppose cervali roqadrenents -

-

for instance +the nariet must ve cnuronmelr loa e

: ~»

and stable, tuere must bo adequnic resources {or a
large, sustained rescascl and Gavelopmeni pProJin~idie
before any production is vuv in hend taere nuoy

be confidence between 21l parties conceraca thay the
project 1ill not be stopped once production stope is

reached and so0 on.

I must take for granied ihat ancther paper will deal
with the physical ;ronorties of plestics and their
methods of manipulation so that e are able to
ooncentrate ucon tiheir use in buildings. we st
also accept there is ruch wider building ep-lication waan
plastics in housing but that we wish to concentrate
our efforts upon this one building type. ne first
question upon vhich e nccd information is taat of
-the users' nceds because this 111l dictate the wiwle
ocourse of the develorrent prograwie. &4 perfornanca
specification woulc be used as a guide 10 or as a
definition of the user's nced, so tial certain
physical and climatic statemenis can be accepied
and oiher social criteria cen be recognised.

The second question we nead Lo ansiver is the basic

' . direction from which we approacih the developnent of
products. This problem revolves arowiwd the confiict
of component building versus single wnit building but
this is not a sinmple question of rarkst size and
production numbers and is worth further taought.

 The advantage of component building ere: thal the
various components can be rmass produced so tiat the
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so “hat the/

best cost per article can be obtained; tiat ine
rolatively snaall stendard components can be assenbled
in a variety of tays in oxcder to acaieve Dladbilivy
of design; that a house can be replanned internslly
without difficulty and what a corplete housc can be
stripped and ro-assembicd if 4he nead is urgeat; that
other materials and other co.ponents can bé used in
association ith plastics cormonents; that wailst

4t is possible to use long lif conponents it is
possible to achieve gnort 1life building without
waste. The discdvantages sre that tne Jointing,
fixing end handlifg nothoda are liable to Ganage
during transport and assenbly; taab tho jointing systems
of otherm:ise impervious components are subject o
exacting conditions in use and sxe cften the najor
point of failire; thal a-high cegrec of =41l is
required on site to nroperly assemble the parts and
this is not alv.ys availéble; tnat wailst the
componentis can be manu:act,'\:xed as ceaply as possible,
some coat is introduced by: the auployrent of site
asserbly labour; that ve are only using "large
“bricks",

Single unit building

The advantages of siagle unit building are; that efficient
design and best utilisation of materials is possible
because of monococue siructure; tnat site asscmoly

methods give tne most efficient use of scarce or uasicilled
labour. The disadvantages are; tnat transpors is
gxpensive due to the bulk wiich is carvied; thad
furnishings and fittings vould need to be special and
probebly built into tce Gurved siructural sell; toat

" the house could not be siripped and re-planned during

its life. '
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' Parallel problona

I

Points widch ;must be consicdersd in parallel are i-

 the anticipated life of the houses and .ow taey
will be boughi; if Gover.ent cimed , over whai
- - period there showld be o :aiatenance aad ovar wiad
period the houges. will vo & ovviceay il privacely
owned, vhetlier the house should be sogaracd as
a capital asset which appreciates in valus as docs
a traditional house or tlhiether the house Is a

consume:r durable wnich depraciutes as doss a

motor car; vwacther tna purchase :oncy is borrowed
as emutgage or as a hire-purciase agreemeud;
over what period these lozns would operate and
under tax oconcessions,

,

THE JETTAL AlD PHYSICAL ACCSPTANCE P PLASTICS HOUSES

Mental accevtance .
It is_necessary to digress briefly to consider
what ve mean by 'building’ and'unvironzeat! ond seo
how they inter-react. Building ccn mean a process
., of construction, the wrv qx'- sciance of construction
‘or the place vhich has beé’ni_ consirucied. It can be
& single building intazﬁed. :t.o provide simple shelter
from the elerents or -t can be u ciiy in which
men can undertaxe complex activities. The enviromnent

"y

ocan mean an envelopnent - ‘as in the case of an

: internal enviromment created within a building or
" 4¢ osn mean surrouding - as being surrounded by the
external environment created witmin & city, |
‘Buildings provide spaccs wiliuin which ©o conduct

activities, either on the inside or on the outslce

of the buildings and trere need Le no differentiiation
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difsorentiation/

between internal and exterial environmented
gpaces. As a ghelier, buildin;s provids accesiavle
vhysical conditions isondn sitch to conduet
activitics; this moens tiat the vutldings rogulate
rain, air, lignt and axsrenes of te.iperaiirds
However, dilfcrent cctivitles require dillorent
ppaces, coupled with differant physiccol conditions.
For instance, & sports arena bulll for u wide
variety of activities ray require i:.rge 600l
spaces anc small cool spaces for cotive aports

but also reguire lerge warm spaces cnd gmeldd tarm
spaces _or conferunces otc, Thus thuilding! and
tenvironnent! ars completely intertwined and cauiov
be separated, Qood building not only aius owr
activities, it anriches our experiencos and adds
to the quality of our lives.

So far, in the ciscussion about the use of
performanca spacificatione, 1@ have considered
the noasuresent of paysical standards in building
and the preparation of & new building indusiry
sich is capable of enourmously increasing the
output of procducts, e are in a very dslicate
position because 1f ie Dow nass produce tue irong
articles ve could face the catastrophic mined
our cnviromaient, '@ must ba cerciul that ue
build an environrent waich will saidiofy owr neatal
and emotional needs but tais is largely &

‘subjective matter anc ci.Ticuld to megsure in the

)
way in wnich ve ascees pusyical noeds. it is
possible to meet tius. problen hen developing

-




when developing/

products vhicn e tiink we w zide  For
instance, a nypotictical comporent nanufacuwrer
could take a performance sncciiicabion doscriving

a component shich sopurcics the iucerior cuviroin.sal
of a house from il exterior envaromient by
excluding tne wind aud rain, ;- reduclag exiromes

of temperature difference, Ly reducing sowwd
transmissions but liich nll gllowr eontruslcd
ventilation and persit vision outl fron laverior

"to0 exterior and vice versa. Tha manufaciurer
procduces nhis NWindow! uhdch ansiers whe above
specification perlfecily in every iay tul for

reasons of stiucvaral sirength hos been nace

Gothic in form. The archiicet rafuses the design
sinply bocause it doeg aot gudt & nodern building;
because it offencs sore sesthetic sense. IV is
‘dmporiant that o try to uaderstand ouvr subjective
oriteria. le must try to bo in  a posiitdon at

which wve can quantify; possibly to put o runarieal
value in the same wmy that we can ior piycical criteris.
This-information should be added to the specification,
possibly in the form of degign consiraints. Iv

is difficult to know the direction this work will
take because the different bacikgrounds and
circunstances of thoss who use cwr buildings play an
important part in what they ill accedts .

It may be that a great doal of the physchology
of acceptance cepends uzon security. Qe person
may well have different values in different
ciroumstances and be quite sccure in each
ciroumstance if they are talien individually.

A successful bheincss man nay be a lecder in
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a leader/

in his spaerc of activiiy, e &y wori in a

modern office swrounded by all tle lalest

buciness aids, he will hepplly Jiy arownd tue

world in tho latasi aireralt bul at hoe

he seors to necd & diflorent cavironisit.

He often buys a converied old house or buys

a modorn housc of CLd CloaReLars U000 N Leed |
seourity ? If so, oi et Jorm 7 Loes 19

need an «nchor ¥ 1If so, vhat t{po ? It is

improbable that, as 2 ealthy nan, he is

preoccupiocd only tdth resale valude %

oan try to find vhat vigual security is.

Suppose we walk alony a stroet in Europe and we Lecons
scoustomed to the sirect j:a'r.tam. Width good
architectwre and fine towscape in whichall of the
buildings act as good neighbours we enjoy oup
experience. If, sudcenly, we are confronted

by a different iype of bullding, say, an criental
temple wo ex:)erience a shook, Do we dislike tio
intrudor baecause our security is disturbed ? Tae

same would apply ©o secing a Juropean bullding '
in an othariise Oriental setting.

'

We are nov. at vhat I think £s the most importent
'\ considoration of all, that we budild for poopls.
We must be sure that iherever ::ass produced buildings !
~ are used tisy will be acceptable to the people

concerned. It 13 a waste of tire thinking taat

physical shoriaze is tie only mroblen in the ‘,
developing cowntries and that tiis cun be overcons - *
by shoer large scale production, Ve rust be sure ) :
that we fulfill the mental or phychological ncads
as well, Ve oould .be in dpaner of wialdng that : '




thinking that/
'

our technological suseriority 41l allow us
to superinmprose owr ideas onto ciflereat peoonles
and cultures, 2y all rcans ¢ exa olfler

- vechnologicid nelp bub tic cultwal reguirenents
must be at the discrotion of the users. There
ere further protlemns iidgh present us with o
moving targct. e rey try to fit our suggcesiions
againgt a bociground ol todays social and culiimral
needs for any cormaunity (reeognisiag that our
suggastions are not sultable for 211 comrmundtics)

- but new sociniozicel pavterns cre ererzing within
developing countries ihach nay render buildincs
obsnlete as soon as thsy are eragied.

Lot us think more closcly about piasiics houses
and the ﬁoblems of their pyuciological acceniance.
Teking the interior lirst, o could Gefine building
as an arrangensnt ol &za0e or sp.ces within vidch
poople carry out kheir activities, Shors must de
cpadc for articles azd néa’ce for moverment but
there is infinite variety in the cobinations of
these. In addition to recognising taat soace costs
money and thol space cen e vastod if it is eithor
400 large or too sall for the activity for which
4t is intended, it is necessary to discover how
poople live, to werstand tie funciions of their
society and to appreciatd the way they use space in
order ot to cause olfonce and thus the rejoetion
of owr ideas, s

-

. With oomponent building the standard interchungeable
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intorchanceabzo/

'
parts owid p.obably be rectaigalar in telr
outline aond with spasonaoly flat suriaces LT IAVGT.

. guis 1o gooneirlcally neces:ary for the inter-

changecbility and fiedbildity in weo. it should
be possible to,provida a sot of componsnts uiden ave.
physically capable of withstanding t.e oxurercy of

climate from the tropics o the arcsic (provided ocost is not '

'd.l important) out clearly & practical suggsstion
would be to limit components to certiain zones of
clinate, It is not easy +o decide vhethoxr ve Gad

.+ isolate cultural and ooiel zoncs in tho saue 1Y, -8

vhether they coincide 1dith climatio uones, Hovever,
accepting the avove questiong, there is & goob
chance thot component building +All provide enough
variety in form, pborial and colour to suit rost
aesthetic necds and that %he floxdibility in
assembly ill pernit the orection ol bulldings
suitable for rost soclal -and cuitiurel nseds. If
the necds change it should.be possible %o re-a3sesble
the | ébmponents . : '
¥ith single unit buildiné; %.hc ronocoque snell would
probably be a contizuous cirve because this is
. structurally neceesary, i}though the curve covld 08
nod.ii'ied to give areas as f1at as possible for tue
surfeces usable as the floor, walls and roofs e
units could be limited to clizmctic zones but there
is an interesting adcitional question about tie
paychological acceptance of curved surfaces.
know that our ecnvironneat rust not aggravats us and in
this way the Africans who use rouad suss cowld accapt
" pounded living quariers more easily tian Races who

i =
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Races who/
have baeconme accustonmed to flat surfaces and
asjgular corners.

Thinldng now of the exterior ol our ouses,

that is, our townscape, we have a sinilar

set of problems. There is sirictly no division
between the spaces insicds and culsice a builling
because there is no division in our activiiles,
Whether a building regisicrs a civisioa beczuse

its onvelope is opacue or waether 1t does ndo bocause

its envelope is traasgareni is ai the discretion

of the designer and “he uger. '@ coasider UsaLLl
space to flow accordin to our recods bat for the
‘sake of this discussion'I would like ©o consider

only the extiernal spaces or eaviroanmeat ve
experisnce anc observe vien e &re surrounded by opaque
Obdectao .

The environment created by component building

vill be acceptable, to manyApeople beczuse tLus
individual buildings 1-'111. ﬁ“osen‘a fairly flav

facades or will be seen as more-or-luss recvangular
cubes, also the spaces around and beiueen wie
buildings will be *ectanmlar. It will not e
diffiouit to obtal.coat nui ty betwecn buildings

‘or groups of bDuilcingy because of trne simgle
gooretry of tre com;onent'a'. 14 saould be possidle
‘0 design upwards .rom a sin.,lo dwelling to a laycut
of mwndreds of cwellings and obtain good satisiactory
tounscape. Single unit dz:e.g.li:xgs pose a Giflercit
problcm. An African v or‘é. near sgher.cal picstic
house can look magaificent in tgolabion on 8 selccued
site. A few huis can be.placed ‘cloge WOZOULET, eithor
with the muts separate fron their aeighbours or

- -
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neighbours o2/
joinec by o scresn <=lls aad s%ill neintain
their characier end Zrovice a Sinme ewriroiicul.
It is difficudy U ssaad Gols coasev iacali.adwely”
4nto tie Jorm ol & liar(e 13, Tnis is nol o oay
tnat it is iapossidble. It could :xll be that single-
uwdt plasticc nouses 1oald provide an onvironent .
of great rictness aad insorest. Clearly mach vork
must be done to Tz 1o ncerstand wat sies 8000
things ccceptieols ead sthers nod = W0 ruch v SRRt Py -
good dosign sWODE and cradensss veplas = W ciscovar
where coosion cenocdnasora 1ie - nost Laporsnt
to discover treads in aiiituce &0 waat ve con antiedipete
what w1l be acceptable in tho Sutwre so thet dovelopmoat
work is no% abortive. .
PR % o, |

’

m aecagtmee

Ve in the building industry do rot understand
traditional building as well as we could. It
nas dovéloped by irisl’and error over a very leng
tine and tic iailares,gradually, have been | ;
oorrected and bullt into a cocs of activity - o
+  gome written dovn in the form of vuilding

regulations and building standards vat ruca 84411
used sirply because it I8 npood practice™. Somatines
good practice leis us dowm whea 1t is applied to & new
situation - for insiaice = o° low suiléings
we take it that rain lolls do:mards and  tiat, when

* once on the builddng, the vaier santinues its
dovmvard jouwrney. detall owr buildings at rools,
gutters, wincous anc doors ‘o iirou ihe valer clesr
of openings. On large tall bulldings, however,

R
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tall ‘ouiléinzs, however/

the bualk of ine vuilding ecan Dored tae wiad Vo
blow upwards waleh carrlas the rosa i tav
vater on the surface of “ns Lwliding uards
wdth 4t so thet <ite tradit: onal netiuds ol
- keeping the vaier out of the vuildine are no longer
suiteble and new deizils have fo be devilopete

?&dﬁﬁm&l bricl and stone bailding hac nass
vihich gives it inherent strongtn gad stebilivy,
resistance to souad pene Lration, r-sistaace o
fire peneiration, sireagih agesisv acciconted
'.dmago, it res.sts water peneiratiocn bub allovs
psuigc of water, vo.owl and to on. e have & £00C
balance of desirabls pxraical properties 2t owr
di.cponl and we have cosiga Irsedom to vaY &V
one of then idtnout unculy upsstiing the rost.
Yor instance, e nay dscude thot a pulilcing is ©od
cold in ux‘ter and 1e wich to raise T » tosgerature
of our roos by e ceriain ancunt., Ve cmn reasure
the.heat loss through the walls and inject
suitable insulating naverial into the wall caviiy.
' We Joow that we ill not change tho waler vepouw
N permeability of thse riclarori so vhal we shold
* not wersan any condensation proslem - indoed
we should lessen it because ue are raising uhe
. | yoom temperature. ~hen-concrote 1all panels
. . were introduced s«e years szothere 1as wuxpecied
R trouble wita condersaticn because, whilst 28
‘ heat inslation had been raised t> above taat
+ ‘normally obtained by bricitworg 1t ms a0. esoraciatod
that the concrete w=s lrsc pernsadle to nter
vapour than vas briccioris. Tne conseguent vulld-up

* { *
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consoguent tuild up/

of vepour wiifiin the duildinis Ted 4o soriona
locallised sonionsadien &b Wy pudnt 9l

pedaced insulation and ol ay tcola bridges' in the
construction,

As we incr.ase iae proportion os nev naverials .
which wo wce clonzside tradisloaal construstion

we find thet there ore gsseess of construction

shich nust be cbserved & wefully in ordes nob 7
£a11 below acce:iable siancarcs of building.

This becocuaes even more impor.ant o8 e considar
buildings made complelely of aon-traditional
materials. ne of twhe qualities vhich ve
appreciate and some of tis dangors 1o see in plastics
are given belov., This is m‘: intenced to e &
ociprahensive stace.ent vt ot least it snoss an
architects atiituds, PlastZcs conponents can o8
light in.weigl:.t and eass o handle. Tiey ghould be

_able-to achicve adoquate szrengti for, at loas®,

housing neczds. Thney cen provice good heat

{nsulation, good water resistaice e good wectuering.
They can provice t.anslucencl” &3 en integrel Jeature.
Flastics can lead to new draig: forns. Tae disadvantages
cover poor sowid resistance, poor fire resisiance,

poox vapour permeability, poor ghrasion rvsistance

~and high cost of materials.

Ve can probebly say 1..-adiately vhat prysical
z.;cceguta.nce 1g acsured oa- ti:e vasis of ecagiate heatling,
ventilation eic. bub izl cesign implications are

Jess certain thd thai ihis mbject nesds further

consideration.
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In the previous secticns I have Gocll =Llh Suw
of tho principles ol iz moc.ulciLal ol Swilomia
and thoir uszo i parlominace sisoliisalliong, also
I kave ;mentioned scie co.occes ol gubjoeciiv.

criteria hica ere, &t prescal, Inpossille to

neagure, In the next sections I tmit ©o celve &
1ittle into the thousit mroczo:cs of bullding
design and develommant, firstly” wo quesitonl

aspects of desizn wilch ars contvaelied o Ladl s Sw
ray wndtidngly leed us 0 incorscet coneiusions,
secondly to loox a siuri wmy Liuo tha Julure

wvith a typ;;.cal buildig constoiciien prov.a.

The problon is tie provision ol services in

housez and I wdsh to gucstion tie iater-rclitioasinp
between tho supply of aier, souare ond clectiicity
also to question tho cevolepront of house siells

in order to see o iieas Wpon Jnd can Loninge

upon and alter the otiers. Tie cili_culsy we

face riti: the above tireins of thought is lthed, uuiist
ve m moasure enc spocify. tha porforicnes roquired
by a new product gbout wuilch s ave had sore
experience (sey a rool tnel; wB camiol acewravely
specify the perforiisncs of. axyiilag about ildca e

‘have insutificient experience, (e way out of th&

dfficulty is to p:‘e-:'e:it . hypothasls ot subject the
hypothesis to test. Iy folloiing siggest ons ave
intended to be pointers %o.tle ugy in ivich suen

s project could gr. 37 dpc.sm I ms Lne eladng

of mental or croticaci necds tith piysical nesds

into the final producte ztiwally tic caoracicrigiics
of the material :lilc: isadecied, e manedecturing
nethod ~of the procuct, ¢ site asseruly euhod

.
y
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asserbly method/

of the building euc. 2 saizon into accowi’

in the totzl asce Screnve

Plastics have ocon widely used in nany products
wut, still, 1agufficient is Jowom of thedir
performence in use. Soce O 4ie following '
questions could probobly ve ans.ered now bub ey
still relate to futurs palieras of activity in
the building industry snd tia ansvers rust be
sougnt from Iirst pransiples in <10 climatic and
cultural zcaes in viich tha products will be

" used, The quostions rust be ansiered carefully
Decause they are iue basis of future sobivity
(vhich mesns tine and r.onoY, both of :idch axe
%00 valuablo and “ecessery to waste) Tie initial

, angsers must de at lsast 15:5 correct. The reraiaing
25% doviation can bo corvpcted or studied in preater
detail during the course o2 a dsveloprant prograEs.
I¢ the initial ansver is "ess, eved, taen 505
corract it becomes exiiercly adfticult to odtaan
satisfactory results, Jouover zood the suosoquent
dovelopment woull 1ay bee - The qeote & old nglisia | |
saying, shon you dig ¢ hole you must D3 BN g T '

/% L4t 48 in the sorrect posiiicn bucause if it is net,

the harder you dig i'e wopss your £inal problen
becones . ] l :. .
He have discussed the faot Ahet new matarials can leed
to nev structural shapes,: yitck caa in turn lead %0
néw building forns. @ &0% also, nat plasilcs :
ara expensiva materils so inst there is probavly a :
cost penalty in their use ia zost bullding ‘corponeats.
1t would be woll, tnerefors, to siart our cesign !
study on the basis of cost and the cfficient use of
naterinls. :

-
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. & more strict social order o wai0ld fnd tasre sere
laxrge raebers of house sorvants o could e

" kitechen is coupled to a Living rooam it is only %o

' ﬁ'ﬁﬁch a1l mombers coitribuve wo common good

- 25 -

Ve probably Iace awy cocipgn mrotlo. Dl of our
own prejudices a2d rdsconcepticns. Whis 1o he
inertia of our owm bagliigrowac:s sisM SRILLLE RDO00

) S, S R e T S
far boyond owr 0nm 1ives and Lo LUEITialebe TRl

all we see and coasact. o lasuaice, housas
budlt 100 years ago avz Swn; DY +odeys 5Tanin sy

100 years ago the fauilies wele lomner, therc was

employed to maintein and rua 18 establloinieus.
Howadays failies cre s:aller, saero oxe o gorvanta
availablo to be emplored and .e social pailverns

nave reroved the nosd for en imposing housc.

B owever, ve find that ths internal planniug of
modern small houses has 2ot cianged crasvicallye
There is ofien a separaic idicuol, whalch nay ell
be left over from the avtiiude thab dtchens

are for servants anc must be sezresateds If the

the dining room and ot to the lounge. e shauld
question the viole vagis of nadora fexdily life

aad yet in vhich tue percon uoriing in tie witchen

4s put into isolation. Similarly e should

question the modern sockpl pestern in uhdan visite

to friends and neighbours has boen reslaccd by

television viewduz. Tae efiect upon older caildren

has been that they ars g¢;rected %0 study awd vork in
their bedrooms buc nost bedroons arc designed to hold
only beds and wvardroves, and are unsuiizble as study~
pedroons. Thls re-cesigaing aced not teiis wiy rore

space and nead cost 10 MOre ONEY. It 2o 2 nalicr

of deciding the prior;‘.tiég of activities and me=-allocoiing
the ;rqn. ' v ;

~
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1If wo apply tne sx.°0 cegign DLocesLed 4o nlasuics
housas ¢ coula cven cave o0nL, rearsc PR ooyl =
conteat and seve gogs Aol sroriliclng §ood
glancarag. ~Sor A0 WACE, iy o elons 0aT8 VOO
learge SO that frart iiom Lhs nGSIeSL building cost
the houcevifc =8 cansua.:"l,r C.5ACCG L WAnAtas sory
pmovanensd in the iost 1ntesssly’ usec senh ol tie
house., 1. would e veluable o cDLELR dase on
anthroponetrics, potivities, WocCULIuY el social
needs fron & wiac rai e of soces & Dlad & Loy
4able standard x:ass-;srad:;:ad wtacisas. ab veuwld
be poscible o W a0 coi.croasnzive dosi;n
for exapla - in & 811 g‘!.ﬁ uns’ budlddng wia awved
yalls nocd not be a Cisecviadags waen fittings
such oo cupboarcs con vo.iniasrel. 1 dosd 4% N
bo possible to maie use af tha verng a*-nonsioni te

give increassd efucxcnc:; £ %he use of 8pasd.

1t would be inte. SestAng 'oc iouk foruard 8 mo.. oy
to see sone of the ac;va..‘aes ia des.gn wdcn 106OTN
technelogy cai bringe SR WB cavel oain.g counirics

1 assuie thet tho reav cdvance- e in tae NN

of frash uasor, L. B4 :1,, of vlaciricisy oad 2 good
dreinage ath setaje éﬁs,aoul toza are basis .

to good health e S0 awe..o.:..ent. Moo 0osXS508
vill be in snort supdly g.nd 1o Lost use ma..ls.

be made of them. Taers il & Cirect relat o..sa.::
Loiween water and sevau. If woter fron u'.ra.n

is sllowed to run %o mato it awaumte to gn ineilicieat
eploynent of & vital comnoGity and, as as sonsumpiion
rises, nore and nors nay vater hes %0 00 Sounds

I
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Ther: ere %::0 nathods ol aitaciiozea o donwsile
vater users - tho firct is Lo uss loss water;
for instance, by using §orays
bathing 1t is possiblo to ot coaswnnvicn dowa

to 1/6th of thod neeGed Ln LLSINS e Lilhuids. A3
even groater saving 1s possible by using sorar-

rdst waon the coagumpiion crops to about 1/1C%k.

Me second is by %hs -e-uge of waulr vaerc FCcsid.o.
Suonosing that = mothod ol sdwaje R vilicsiion

could be fitted within every nouse, vic yTuer

could be re-usad for cropse. IS Uhls is 2oy pocsivls
but non-iaste purification beocomes aviilable for

groups of houses ihe water covld be ro=uccd Ior
dindustricl nrocesces. Toe dosiin sivathancs.

‘are considerable. Tne shovar or spiny CULICLe

4s ruch smellor in area vhen & batiwoonm aid Wave «
fore cheaper. The re-use of ueter allovs gresver
frecdor in the layoud of groups of houscs or in

towns becouse the water ean ba roturnad to malns

and pumped, This overco.es tne resir_ciions Liposed
by gravity seuors iiere L5 sougge treatment. worlis
mst-be ‘at tae lovest poini possilie &l tens plowmad
wpwards from tids. 4 supply of eloctriciyy yvould

make poscible tie alectraiyiio purii'ica::idn ol

ssvage, bui thers are otjors corz.ercielly avaiirdle.
Bleciricisy could be tie rmadn scurce of energy

for providing enviroamenisl ecomfort ond a noer of
dnteresting facets spring from its usc. lpating need
not be provided frou & tgecitioncl ancdl Lakeintensity
 goures but frem o large lo'.’-:-in‘c.ancf:'sy cowrgy wadcn

is ozbedded into tac suriece of walls or oLl

This method gives bester cistyibuiion ou heat and s
less subject to accidentayl wanage.
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Bleetric Lighting will be requised 28 covirouonial
ana education glaundaris pice LAl Tueh worls rust

be done upon tie molakisns’.[o Lruuden Lioating
BtaMierds tnd Quaias” 0a VASith =9 Wkt Ve e
suitsble lanp tyses and lemp positiods amd covne
In cortain vulluings it may bo roquinad WO ins.al
Mgh-inte:c: v tliwsinatdon at, 87 500 %0 LUl L,
at which levels %i6 hoet odusicn 1a consldarsile,
and it is poscidle to eonloct + .is lcat to D used
for space heat.ag, <huc econccising in heating
plant and runaing costs, 4ore researci is neuded -

dnto the relationsiizs Letwsen light intensity,

quality of 1izht, good viston, povor iaput and hest
‘produced,+ in ths wvarlious roguons of %he world
there is wn infinlte variely of olimato ba’.'.".'m
eold and dry, cold and wet to hot wnd dvy o

hot and wet. Informasion is neaded upoa the
pequireronts for canford conddtions in aay of the
permitations of olimece = for o:muplS, uo et
lmow the relationciiips voatueen leat and air coangs,
husddity and condensation so tiaat we eea ovtein
the cosrect rotio for comfort in oy Circunsiancs,
and design boih the buildin, snd its heatdng or
cooling :etihod in harmony-:iti: the need, .
In provious paris o tlzin;l’apor, fen dealing “dta
the developrent ol cempopsnts, 1 heve rentioned tho
neod to consider tie mpserials vsed, the menufooturing
xethod, the transport ans the sise &8sa:oly nethods
as oonstituent paris of he vhoio oderaiion, The
Peasons Jor seleciing a particulzy ecmjonent noy 00
the cheapness of the insiglled product or the speoc
of asserbly or the use af unsiilled labowr otc.
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These principles apply Lo work carriod oul Salou
' L]

ground lavel &s ruch 28 o uonid Ve sround.  Lau

o

us consicer c;raina;o;, ater sasunly and cleeirlonyy
supnly and £60 Kot %088 SOULA chui e WS Wi
influenca of plastics. .wior supsly normelly is
taken through “ruis mains Jor large rurcl ens

and for towms and AAVICCS U0 Lol dlg S0 BLrouud
or groups ol houses, The melas lollelr Wio sostours
of the land. Tho mevteriale ara cast iron or .V.C.
Drainage vorke entirely cillewenily in it Ui saall
drains from the housges lcad invo sncll severs Ior
streots uirich lead So trwal: gevers Jor lorje arcas
‘or towns,discharging into o seuaje works. Lae
gradients fall consvanily bowerds Lie ceusSe WOIrLL8.
The raterials ars sUamesme glaged PLpO3 OF COTNCTae
sections. Ilectricity ic ceriied st idgh voliaso
above pround for long disvancss but thon iV s oeon

transfoined into low vol#c:.;g for dorzsbic uee iV is
carried tie romcining short distance bele: grownd.
These throa services ave.liosi sepsrate bresus
the fecxr that sevage cuuld cantadnate wateT suiidy,
because tic level of the pipos ars waroly eaisvants
and bocsuse eloctricity ani i@ier are o CupLLIns.
I it were possiile so develop ilsh efliciency dciastie

e
7

o

sewage troatrment plants and ratwm the purificd waler
%o a second water t:ein, we.cowld exirude a dowdle raln
which would be laid as cne, undt and follow Ww Zend
contours. e ngin would fesc the ncuses wallist the
other would fecd the farms or factories. T8 coast of
the domestio sevaze treatent plants could e oflset
a&dmt the usual a.stronq:;iéally nien costs of layiag
doep seers and bullding mudlic sewase £00aEmenY WOTiiGe

41
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Vhethor or mo* ii w:owld be nossible Yo oxtrude

o volt;.se csblas cnd telcshone duets Latirrally
wvith the sater/seor nain is not cervain sut IV L&
vorthy ol more conciioration. WhO PrLileizLs, 0400
proved, could bo used beticon wie nedas ant 1.0 nouses.
Standard junction boes could be fixod cn ihe fadn
and the food tolen by a snmall sobt of antruded tubes
to the individusl houses. OF sowree t.is rruldialisation
of site worits would ineluds si-plificadion el
foundations, beccuse the complete bulilding aa:c:;b:a'
operation must be eo-orcinated awd any ons sdov
‘ansoonamical astivisy could Jsopardise the z.mlo
operation, -

| ' "

L) .
‘v . - i

L)
.oy oy -y gy oy
G PLES. au' s wg. . -

-

T would ike briefly o é..uouu whe prinuhlu of &
projost upon vhieh ) dur: rontly engeged fov the
devslenuent of nc':.cmul. clc.:.a.ing wall panels, ad

sos the acvaiiages ss 1l as the limitetions

n e use of pori‘or:mco spoe:'.i‘iu‘.iom. 144
mention o m.u at the request of cne ol of tie ccr,w.iu
involved but I tAll be p..er.uc'. t0 discuss &y ivels
privately should anycie ve saiiowierly intersstsd.

The spon soring oacpeny is intsrostad in the sclo

of plastics for ucd in building but recogrised scne
yoars ogo that the tuilddng rogulations il owrent

‘bullding praciice innibited tio use o plesiies In

m& situation whdch incluced fire rosisteics, stachael

'strength or sound rosigtance. Tio Corpary cec.ced
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taab Af 1005 plastiics siruciiss n.ore sot ves
feasible, thol ccmposiud ghmagiures touki. drabrdly
ovorcond th:e nojor aceapvdaico DPOULINS By WEENG
sandirich construciion, it would Lo lozical o develd)
a semi-~structural, fire resistisg, ligiielgan,

.

0

heat rosisting core %o idenr - cohics Jaeings could

be applied. IV vas intended wid

(P

e uev naborial
‘ghould be only a stop=- &p Ior use <n ascociaticn wivh
plastios and that 1is purpose a8 Lo davelop conlicence
4n plastics in builcing usews ané help Lorads U

4norcased usa of plastics in puildinge It was wov

crigim.llj intended Lo contlaue ivs wEd ©nce wae
bullding reguleiions ora wocificd, nuw plaslics
design concepis .ere gccapiebLe or BIVLer vlastics
vore svailgble., Hovever; it is 1aserasting to see
that once again, whilst developns wat 1wori: is axgensive

44 pays its wye The Compaly hag now staried %o soall

the core moierial for a;plicatioas in in 4raddtional
building for ° wndch it uas nct originally e.xv:i.ua od
ad to esxn 2oyalty by iis use. ™o parallel .inos
‘of dovelopmnt are now in hald, one for procuotis
employing plastics and +the.ouher Sor 4rodivdonsl

Wﬂctl . s 2 by

-

3. -
Returning to & cevelopnaph pregranzie whieh &xmloys
‘plastics, the Company cgresd tnat @ gocd avenue

of investipation tould Se in inducirielised bulleing
' pecause of the large potgaticl nariat 1n standerd
parts, Ve persuaded a rospliel Soard 40 co=-oporale
Ath us as & client, beceuse ine Soord .mew Uac
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e the/

functions and ectiviiizs carried on within iis
Buildinzs, end cowld Duavide us tiita & porlosiraicd
spocificciion of taa piysiced su...u.arc;:'z o Lo et
by the zatels, clso tho Soard gceuld provice &

cost tar;et Ior tie »onols flsed in »lace. »..n....ly

the Boord agrasd 4int il ' could medy vheiv

requirorcite, thay would Ly o a;;racc‘. raziver of

prototyre »caels o be fired in a no:mal producileat

bullding, 2nd the twdlding wordd Je ouserved for on

agreod tine, Ay Jawiie could ve invesiizeied and

the information fed into refinonents for the gsuisoquony

procuction rung of poniels, iU wns, of courso, nacaucery

to inviie a plastics nanipulating company ~ne 2 buildiag

conpany 40 pool rosourcesg in tie davelop:eal Lecauso

the range of s:lls roguired rc3g Ja beyoad ithat posses.oed
. by e individial person or coidany.

L

I ProsIwIIe VES gr;r-'c'-. uidel ladd oul u..e dates !
by vhich co: ~%ain phoses st be cuplete, b':.*z. sweh
nore irporiaat laying c.a:r. alaces ci whica baccuse of
. - some” fallu=e Lo reach ¢ seriormancy sta:‘.:’.az-d, Ll projosh coudd
| be terporarily helited %4l the tvoudle i " sormseied
. or at widch the vhole --a*fmu sould te dec‘...rau sbesiive.

S0 far the rroject nos cfain proved 419 value of 43 uso

of perfor:ance egpeciZice 2ions end multi-alsel >iinaxy
woricing wideh otnar da"e”cp:ezxt teans aave rejo-ted.

I am particuleriy intercsted 4o 138 good comnisatioa uirdeh
exists uhere tha Soarce archiiiect (taab is, ths clienis
architect) een ciscuss sosthletics, gezeral Wiil.ing design

. and other subjective cr:'..‘.:e*"'* with ne, as t.* meaufaciisors
srchitect, and cnsure t.:.at altar ms::er*..ng the guansitative

P ] -

" aspoecis of tie perlorm "zce soeciiication e wori wlll

not ultinglely be rejectid on tis Frouni:z o. aoHdorance. \
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As I nentionad elsc:.iara, & cost wagev 1 as
ostirmaiec coct of & cc:'-.aom:'.t Sized 4o pioec when
talsen 2g & pooparvion of Uho Yuiil DULIIIN coule

It 48 o ;udls aaly oo loonen lntsiild o Lo s

£is20d s WGl TiNe o SO SUSELdhe WU COLV LANIEY

for wall sanels an nousing, fo auwmidla, 1o adoud
£6,00 par square rzive :adlst thal Ior sone school
building if 29.00 por scuars neirce. In practice the quotsidons
for all commonents erc obtained conpeiiivively and
probably tiae actual cosis ca otk building tyres will
finish much the same., However, e ©ogl Lousen

does stop a Company fiom go' iz anccd Wik dovelopi.eny
412 they find thed tnedr prices are coing to woris

out exceptionally high esd they have no otiier advaatije
%0 offer <o offset the nigh indiinl cost.
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Pexforrance -peou" vions Lave o £ndroauscd

-4nto builalang enly reoently and il ove his WO

be foxnd out t 4helr use il phuse, (SMOWAT,
for at leas: tos toresaea.;lc Ature aey will De
used a8 a roans of comunicatlion bevueen peoyle
of varying bacigrounis, sills &l Inweresis
ia the furthorance ol mdar‘l pulliing.
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