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The importunce of developing «ngine ring design capavilities cannot

ve overstressed, for as world populiticn increases nd the world's
resources ire devoured more vor.ciously, so there is 1 necd to
create new irtifacts to 1i1d survival, These in turn :lter mun's
anvironm=nt ind so furtker change occurs. In short, techniology
ic self-propag4ting - technology beget: technolody, wnd 1t is
technology that has helped to bring ibout the increased population.
A vieiouc circle has thus be.u set up whereby increasing technology
generates 1dditional survival problems. {.olluti.., eic). These
new problems .rc usolved by further technology. Unfertunately two
concurrent effucts :re tiking plice. Firstly, the techinology
deminded is becoming vor; coustly :nd requires immense cffort and,
secondly, unless all the previous ctiges of development have been
passed through, it iz impossible to tickle come of the problems
posed 2and, tnerefore, technological advance has become very uneven
throughout the wcrld. The latter effect is a4 real problem for
developing countries. if they are to reduce the technological

gap they wust carry out 1 mascive cducational campuign and encourage
creativity. I'hen they wuat increzse productivity of the right
kind wnd this requires a creitivity being applied in the engineering
field.

At the moment the production sap between the developed and the
developing c.ountries ic ibout 12:1 in terms of production per head
On present prediction this will widen to 18:1 by the end of the

century unless ictive steps ure taken now. To stem and reduc
)

the growth of this gap it would scem to be desirable to arrange
for the less aidvanced countries to go through the process of indus
us=—

trialisation that =urope ind North America have passed through i
an accelerited form. N

An escentiil element of cuck industrialisaticn is engineering
design of all types. cne creative :bility th.t the developing , '
countries poscess thiat 13 rapidl; bocoming tboent in the hisher ’
standard of living :ress is their ibility to 'make lo wnd aendts

To capitalise cn tnio tho 1o, =dvineald countries could be re-

vided with equipment which b Leon supersedoed inotie well ROV

loped countries. This should be possible .t low covt, i would

have the added udvintige of 'eising' the copulation into cretive

design. Thev would become Familir with wochanied ;nd 2lectrical

plant and become adevt .t repalT, Laintoninee ond recondltioning,

and by this means would have an adeguate entr into engincoring

design. Unfortun.tlezy, the reverse Lften ceoours, fur, in irictice

a developed country xill often supply its litost technolegy which

is justified on efficicncy orounds, r.thor thou aond its left off

equipment. Thie i.o probably due to competition bateoon the pro-

vigers of i1d, =wnd UNIDO night oell uct o wvetiin g ney Cor

capital goods to ensure thit the mout appropri.te airment et

plant is obtained for the developing countr, ceaserned.

Jhile the developing countr.=S with ther v.rious pooolboure 211
clamouring for technologycal Lelr, ot 1o trey w60 .4y what help
they rejuire, a1l from wWhow. Thiz can e waotful and lewd to
1lack of building up creative enginecring desigh. Here agiin,
UNIDO mijht act 138 a neutral »dviser so that acological equilibria
are not disturbad too viclently. i too big 2 technolesivil jump
is tik-n there will be 1ittle hope of encouraging indigrnous design
ability and the worst feituree of afrlurcnt nitions may well be

passed on, causing in sttrition of the c~merging n:tion's resources.

The papers produced for thic kxpert Group Leeting cover 1 wide

range of engineering ability Their titles are listed in the

Appendix to this report, which endeavours to vring together the

pain features and suggestions of 2111 of them. Fin=lly, some

recommendations 2re listed which again, are drawn from the individual

verall impression obtained

contributor's papers and from the general o

while writing the report.
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THZ DEVELOPMENT OF THU :NGINESRING CAPABILITIwmS IN THiS D..V.LOPING
COUNTRIES

4

Thd IMPORTaNC. CF TH. DoVALOPL.NT OF SNG1ie JRIaD DESIGN SxPABILITISS

C

fngineering design is one of the main found.tions for creatin,

promoting :nd maintaining industry :n any country. Without viable
designs industry will not flourish in 1 develope=d country :and never
become established in 1 developing one. ‘ngineering design is the
1ink between science ind technology nd it seeks to translate know-

ledge and ideas into useful hardware economically.

The nature of the design process 18 such that it is set in motion by
a result of either; & conscious identified need being specified by
a customer, or an engineer or scientist proposing an application of
a new scientific .dvance, or an engineer or a commercial man recog-

nising a requirement for the creation of a4 new product.

Design consists basically of three main activities. There is the
mental creative thinking and qnalytical effort to visualise the final
product. Then there is the processing of available or generated
information to realise the proposed desi n. Finally therc is the
comrunication phase to transfer design intent, or the prescription
to those who will produce the desiyn in solid forum. New ideas,

new data and information ire continually being created during the

jterative process of design.

Inevitably, in the early stages of the industrialisation of a
developing country the; must lean heavily on the developed countries
for providing the means of production. But once places of manu-
facture have been estaiblished the developing country will feel the
need for introducing new ideas, or wodifying existing equipment to
suit their people's nntural inclinitions, habits, custous and circum-

stances. It s at this stage that the developing country reyuires

experienced designers. If such personnel have not been identified,
trained and developed before the onset of this stage, then inevitably
they will turn to the developed countries for further belp.




2.

It is vital to appreciate that the development and training of
designers must by synonymous with the commencement of industry
in the country concerned. Much planning and care is necessary
to develop satisfactory indigenous designers and design teams.
It must also be emphasised that design work is slow and often
expensive. Time will be required to train competent designers
and this is a major problem. Future key indigenous designers
must stirt with gaining an insight into the design process by
working backwards from existing hardware gupplied by developed

countries.

Design work for developing countries must apply to that country's
needs. There is becoming an increasing interaction between
engineering design and society. The optimum engineering design
will have to consider more than ever, the sociological, economical
and politic.l implications ac well as the pure engineering factors.
Often equipment designed in a developed country is unsujtable for
an emerging one, because it doos not take into account the different
customs and culture. Furthermore, unfortunately the latest tech-
nology is often supplied causing too great a technological leap to
be taken and possibly causing u disturbance to the ecological
balance which can be harmful. It is, thereforc, imperative for
all developin; countries to seek to have their own corps of engi-
neering designers and to train and develop thew to meet their

countries' needs.

IDENTIFICATION OF N...D3 AND FINANCING

Beforc iny design work is embarked upon it is important to ascertain
the real necds of 1 countr, to 1void wasted effort and to get
priorities correct. Thi. necessitates carrying out penetrating
surveys conducted by competent market research people. Initially
developing countries will hive to rely on outside help for this

work.

231 Identification of Areas Requiring Design

In order to establish design rejuirements on a priority basis

it 1is essential to carry out =« full survey of possible projects
o

and products. Government priorities must be known so that

they survey starts off with the overall m:ster national plan,

and works down from this with individual market analysis

-2 =

First this should be completed for capital goods and then
for consumer goods. By a general markct analysis is meant
a study which deals with the problems of a particular
country and predicts the finincial gain thait could accrue
from a design innovatiorv. It would aleo attewpt to pre-
dict any possible cowpetition and siles eftort reguired.
(Paper No.4* mentions induotri«l w:rket wnalysis briefly
in its opening parmgr&phs). A devieloping country will
lack accurate or indued, uy atatisticil data on impurts,
consumption 2nd registration of existing fictories, etc.
and, consequently, will need to have foreign cxperts
available to azsist tham in currying out field and desk

market research work.  (Paper No. 5.

2,2 (Classification of ‘ngineering Design Jork

The full spectrum of design in engine=ring 1s considerable,
varying from smill .consuuer coods to larg: capital plant,
one vies of this spectrum is given in Paper hoo 1 (Figure
No. 3 para. 2. p.3). Paper lo. 6 sets out the various
kinds of electrical eguipment most likely to be necded by

developing countries.

There is 1lso the aspect of industrial design and general
engineering design. It must be emphasised that these two
aspects -ire not separite, but part of a whole. They can

be differentiated by the nature of the work invcolved in each
of them. This difference hiu bucn set out in Papur Nu. 2
(Chapter 11 p.14). Here the illustrition of the trchitect
and civil or structural engineer in the field of construction
work is likened to the industrial designer +nd mechanical/

electrical designer in manuficturing and process WoIk.

Both types of daesigners ire complementary ‘ind need to work
on the product or system desi n throughout the complete design
process. It is useless to call in an industrial designer to

make an engineering design look good and hindle wnd operate

# See Appendix No. 1 at the back of this paper which lists all the
papers prepired for UNIDO on the 'Development of the “ngineering

Design Capabilities'.
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well at the end of the design process. He must work
in harmony with the complete design team right from the
start of the design.

Yet a further division of design may be jidentified as

system design and component design. Here component design
refers to the design of a s:mple product as well as a com=
ponent in a systow, essentiali, it may be dofinad as a piece
of equipment with a single function. Systen design, on the
other hind, ir formed from a collection of cowponunts so
arranged thit they contribute to tue reyuirzd cversll function.
The systen so formed may be designed as ‘closed' if it adjusts
by fecdback of its output #hich is compared with 1ts input

and then :utomitically applies correction. f, however,

the input is simply tr.unsformed into output with Lo 1ttenpt

to correct for errors the syster is designated as ‘open'.

In a sense all products forw part of systea,tor even a
domestic appliince his tc fit into un =xisi ng 2r=nry suyply
system. Henco, the designer his to understand the acguntin’
pature of the input to bis ne. creition, and what output he
has to obtain, ind how 1t will fi¢ .uto an existing coufigu-

ration.

Proper systuus engineeri... is rezlly concerned with larvge units
having a multiplicity of inputs nd outputs with many sub-

systems.

With all these types of engincering design the niture of the
design process remains essentially the sawe, see Faper No. 1

(Figure No. 2 p.4).

The classificition of engin2ering products rejyuired by any

developing country ~ill depend upon its bisic needs and the
support it receives from other countriws. If l:irge gene-
rating plant is supplied then distribution products way be

an essential design area. If an exteusive transport system

233

is to be sct up thon desrgs for aulomotive ~omponents
would possibly be a priority (3= F.per do. 3).

Mining and petroch:mical industrics w111 a1lmost certiinly
be reguired and 3 conglomeration of proceus control «uip-
ment and app:ratus will ve re,uir:d. certain domestic
products, such is kitcaen ut :nsils nd swall hand toels
may well be essential for aill developing countries. These
would form 2 separite category cf products ) are alluded

to in Paper No. 4.

Nead to bLstablish sectorial Design Centres

In vies of the wmirket studies carri<d out nd th. consejuent
cl isificition of products to ve desidn g, cortain A2sign
centres cr institutes chould be estiblishel. (Faper sus 3
gives 21 brief review of some tyricil zsteulisned 1osign
centres in th> USun, betn rluinds, Janad: @ nglw?). The
desirability of such centrss stuw:s from tinc wwportaace of
conserving and utili ing ta ipevotioly limited ouwsor of

designers th:t will b2 initiall woslwole. It woull Le

pointless for desigue=rs tc be soroat scun! 5 Ts 1y b
various industries, since des: n 1o vt o oy Lo of
creative individui.s. The Ausi 2 condr o wonil Ailow cuch

teaws to be formed wnd give toen oprurtunity to dovelop
their capabilities. \ design ooutre for uatowctive producte
could cat:r f.r miy related industries, (beirings, 3eals,
cranishafts, springs, 2tc.), hiving factories carefully osited

near it.

Similarly, a design ceutre for agr.cultural michinery wonld

be an essenti:l rejuirement. Here the firot otoy would ve

to get designers to consider the suuctitation of indigenous
matorials say, wd then to Jo on o the wor- dafficult iesign
task of producing better suited machines for the lucal tarrain
and conditions. (See fxpert group woeting on agricultural
machinery Industry in Developing Countries, Vienni 18-22 iugust,
1969).  Likewise, mining ind petrochemicul industries ire
likely to be reguired in any developing country ad ippropriate
design centres for these bisic industries will be required,
Here design would concendrate on the design of pumps, valves,

pressure vessels, mechanical excavators, 2tce.
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3.

234 vont of T ond ooire

The ultimat? aim weuld oo for 0 leaisne sreducsl tu b2
viable nd, auerover soo sblvy toooet cons:durable
cost foenefit vintige.  aoseueTy dn the oorly stages of
a dzveloniug cowtyy's 11 b will o j.ficult to achieve
tpic .ot Lt w1l oo oaccessar,, very oftang o cues il se
desi.m contres. e UNIDC sould holp - oossivly with

dir:ct fia.ancizl grants o1 louns.

As th: A.3i_u centrsc gain experiznce it should Le possible
for som= ini of cost coutrol syut.u to we apglizd, ilere
design tirget coste could U2 set up nAd designers would be
expecta? to work to those. If th: :xc3i.dzd their oud eted
allowuice . special 2ise would nzd to be wide in ordar to

sanction tdditional moni-s tu ccmplet: the design work.

DUSIGN PROBLLEMS

Initially, it would s2cw desirable to deal with designs which will

yield juick benefits to ths shols population of the country concerned.
Ffurthermorz, it is importint to try to use indigenous resourc.s Wwhere-
ever possible. Paper No. 2, Chuptcr V has suggestad tast tae hand-
craft industries alreidy existing could be _re:tl, helped by suitable
portable tools which would enable production to be increased iwmediately.
Design for those 'cotiage type’ industries would give fresh impetus

and possibly attract additional foreign customers.

In the long term, however, designs will be re,uired for the manufacture
of mac .inery and spare parts for the basic industries of a country,
such as mining, cement works, petrochemical industries, electrical
generation, und machine tools, etc. In such cases it #ill be necessary

to adapt foreign designs to weet domestic requirements.

331 Adaptive Desigms for Domestic Neads

It should be possible to adapt existing designs for developed
countries by toking out manufacturing licences. #here this is

done it is important to recognise that the licence and the

312

3:3

3:4

1ttendant dccumentation may not supply all the rejuired
‘know-how'. Here indigenous designers may need to li:ise
closely with the licenseT by visiting the actual desigmer's
works. Very cleir ind cireful docuwentation will be reguired
and the organisation and manageient of design aduptition will
nead to be 'tight' (so» Papor No. 1, Figure No. 4). I'he
testing of th. modified design must also v c.r:fully controlled
and prototypes must be environmentally tested. (Piper sos.

3 and 5).

Creative Designs for Domestic Ne:ds

Here tha problams are f:r graater. The managzement must be

of 1 different style — 1 wmore 'athonian' npproach v-ing
necessary. Jreat care must be oxercised to ensur: that all
the factors are tiken into consider:tion, nd thit tno optimum
solution to the sum of th. truc nocds of 1 purticulir 32t of

circumstances is obtained. The wain roblow 4111 generailly

be tim2. Probably some syst.uilic appro.ctes should be used
and d:signers must be well vers-d in the lit.st desi n metho-

dologies.

Lod:rnisation of uxisting Posigns

Here the problems are less arduous since, in Jgeneral, field
operational 2xperisuce will have beqn obtained previously.
Th= ne.d for systiw:tic recording of field defect ind their
analysis obccomes of parmount importi.ce. Th. fiilurzs

will point thz way to whruoo desigms can be wol rr.ized and
improved. (Paper no. 4 cites tho case of defoct reporting
of muchine tools). It is essentiil for developing countries
to institute some easy defect reporting system 1S early as

possible in their industrialication process.

Standardisation und Technology in Designing

In tnis 2g2e it goes without saying that design standards, when
they are creited in developing countries, should be in metric.
In this connection it should be repemb=rod thit a provlem may

aell iriss when licensing if the sponsoring country has its

design in the inch systew, and the receiving country uses

-1 -
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metric, fur both s ot.ws need hindling ditferently and jt would be e'sential to hive some centres where prototypes can

conversion to metric from ianches tubs tlae, nw Cal lead be manufactured wnd tested. i'orsover, such centres should,
to tol_r.nce ditficulti:s. (Se Paper No. § - Part II). where possible, bo loc:ted n=.r to or idjicent to, d=cign centres,

ao that desigers miy s2: tueir creations being woaufcctured ind

4.

A st oodird way be looked upon 45 4 cingl: solution to a
rep2titive problem - it 15 one of th: miin tools of 2
dzcigner to_-ther with codes of irictics and specifications,
A cds of yr.ctice is 2 'thou shalt use' Jocuwsent 2ind secks
to ;ive reiiwl: up to dite guidinc. for installation and

oper:tion of ;l.uit and whrchiasry.

]

Standrdie tion can bs looked at from thrie main levels.
Int :rnitionil (I.5.0.), satiouzl (B.S. in ngland) and
Sompiurny Stuadirls, La geaecal, Company st.nd:rds will

be develorad frowm witionul Stundards where possible.

Design cuatres muct hove complate sets of I.S.0. Stand.rds
wd se.k to st.rt to erotte their own stundards.  Standar-
disation op>ns th: door tu int:rhcnugeibility, 2 vitil

facter in Aqsl,n work.

Detaile of ths liteottechnolo y can ilso wodify desisn
pr.ctice :nd d:iign institutes or ceutres will need to be
supilied witl such infrouation, particularly with regard to
ne. manufacturing processes. (Las:r cutting and welding,

pliswa Spraying. ).

Th: problem in both these ireius is onz of upd:ting the infor-
mition once « wemory bank his buen created. Initially con-
siderable help will be need to sift, collate and store
docurents so thst they re readily retrievable.  Ideally,
some 3at:d.rds orgwnisition should b2 set up for the develo-
ping country concerned .nd 111 design centres and prototype

centres should become nmembers of such an orzanisation

PROTOTYPE PRUBLFES

In order to pe:foct lesigns and get thew operatin; satisfactorily

- -

constructed, wil leirm LY positive fe db.co 1t first hand, any

deficiencies that occur. This i. covered in wore detail under

'Development cantres, pals. © of this report.

4:1 Crganisation of Production of Prototyypes

The org:nisition of 1 prototy.e centr2 1S really a3 wixture
petween a fictor, of general 1a, out, a co-operative purchase
society ind ¢ technical training institution. (See Paper

No. 5 para. 1:4).

In order that the nain functions way be dischurged satis-
factorily there must be a general administrative unit,
production department and some kind of educ:tion and training
unit. It may also bu nece:sary to nive 1 design d:pirtment
if the desigus rw not supplied by dcoion contres or from
actual factories. In the developin, countries, from an
organisation point of viow, 1t would, svm preferable to
concentrite all the design sork at design centres at lcast
initially. However, :t would certiinly be nocessiry to have
the design of tools, jigs wnd fixtures 4t the prototype centre,
and this should be part of the production A :pertment. This
can present a problenm for good designers 1in this area are

hard to obtain and ~culd need special training.

432 uality Control, Testing and adjustment

Qality control reuires very gpecixl consideration throughout
the whole process of manufacture.  There wust be adoyuate
sampling checks taken on incoming w.terials, components and
sub-assemblies. Hlence, some form of goods inward inspection
is necessar,. Then the nscessary quility checks nust be
applied during manufacture ind assembly and adeguate 'in-
process' gauging should be available. Often, this would

need to be designed if the best utilisation of men and machines
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414

are to be obtained. Here u2ain, 1 problem exists since
this work often entails instrument design. Final inspection
would nead to be carefully set up to ensure that no faulty
assemblies are passed on to th» test biys. Again, the
proper rccording of defects and proper salvage facilities
would necd to be get up. oimil .rly, the idjustuent ind
settings rejuired to equipment would hi.ve to be properly
documented ind kept up to date. jenerally speaking, the
main problem in this area of work concerns the acquisition
of proper measuring instruments, :deuate, accurate documen=-
tation with careful analysis. This again dewinds training

and considerable experience.

A special case of testing would be with certain items of
equipment nd capitil goods products where type testing
would be a mandatory requirement. This would be necessary
to ensure safety by proving the reliability of the product

over specified timea. (3ec Paper No. 6).

Co—peration between Manufacturers and Designers

It is important to appraciiate that desi,m und productiown
should never be in self-contained lepartwents, but form

part of the same continuwn, ¢ft::n in the industries of
developed countries in unhealthy dichotomy his sprung up

8o that design is separated from the plice of manufacture

of the hardware. vhile it is not -+lways possible to have
design and minufacture in the same geographical location it

is essential to ensure that there is a very good communication

1link between the two qctivities.

Such communicition will ensure that adequate co-operation is
achieved for no design can be economical unless it takes

cognisance of the manufacturing cavabilities of the producing

concern.

Provision of Components

In certain cases it may be desirable for the concern building

415

416

a prototype to manufacture its own couponents according to
need. But there will in 111 probability be a1 n-2d for
obtaining certiin items of equipment from manufacturers
elsewhere in the cuuntr, roncorned, Purchising of these
requires technicil skill 3 well 1s busines: cuwen ror cost,
delivery, juality and reliability his tc oo corrwct. This
also applies to obtaining purts frem other countries which

have to be imported.

Assistince in Future Product Development

This can come from a number of sreas, such 13 private industry,
foreigm compinies, industri:l associations, sovernment nd
International gencies, includin, UNIDO. Designers will n2ed
to be ke=pt in touch #ith all thes. sourc:s by corr:spondsznce
and possibly visits. In this connuction the design centre
will ne-d to rublicise its work ind th: informition obtiined
for cirrying out design work to the Jbove institutions, so that
they re awarc of where they might help nd vice versa., This
could also apply to modernisation of e¢xisting products where
companies ind governments recognise 1 new need irising, or spot

a worthshile improvement.

Introduction of Modarn Technological Processes in Industrial

Production

Here it is vital to the health of the developing country that

as new processes become known and may be developed :t design/

prototype centres that 211 'know-how' is irmediitely made 1vailable

to industrial enterpri:es. special open days with demonstrations

must be arranged, so that industrialists can witness, at first hand

how 1iny new technological process works, and what applicition is
required to mike it oper:te in an industriil environment satisfactorily.
Even in developed countries, veIy often new processes Arg developed

in Government research estiblishments ind linguish for years, due

to lack of liiison with industr; md poor publicity and little

insight by the origin:tors into the retl problems of industry.

The introduction of siy, plisma coating into an automobile factory
which has not used the process before needs careful hindling.

(See Paper No. 3).




5

Training in Desiging

5:1

Selection ind Development of Creative People

There is no known formula thit will ensure creative thought,
although individuals way well develop strategies which leecd to
plans of action covering certain phases of thought. Mr. e
Yatchett his worked on thcese in his 'Fundamsental Design ilethod'
approach. This method his been very helpful to sowe engincering
designers, and it is a tenet of the pethod that a propar identi-
fication of creative people mu-t be made before they come on to
the course. Selection herc is generally by recommendation from

the industrial enterprise concerned.

Creativity is, in generil, .ore easily recognised than defined.
One definition siys that creutivity represents the ability to get
out of 2 mental rul and the ability to look at things in new and
different ways. H.G. Conway, Chairman of the C.:.I. Jorking
Party on Creativity has defined the word in ‘"¢ engineering

context as follows:

'‘Creativity in an engincer is an ability or aptitude, probably
basically innate, which allows him to think of, 'dre.w-up',
visualise or imagine new or unusual solutions to problems.
Generally these involve methods of design or construction,

but in the broader context include solutions to mathematical

or abstract problems'.

Creativity does not appear to be linked directly with intelligence,

which can be meisured to some degree. Paper No.l1 suggests some

pragm.:tic ways of possibly ascertaining the most likely creative
people. But as yet it does not seem possible to devise meaningful

tests, although research work is going on in this ephere

#  C.iI. = Council of zngineering Institutions
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De Bono his suggested some courses which may prove useful%*, llore

work is essential if proper identification is to be obtained.

As far as davelopment of creative people is concerned in engineering
new forms of teaching along the lines of ‘dward Matchett and Lisha

Blick seem desirable. ilatchett's work 1s discussed in Paper No.1

and lisha Black is Professor of the Sehool of Industrial Design

(Engineering) at the koyal College of Art, London, tngland.
Undoubtedly, much more effort 1s necessary to understand hov the
creative person overates and is motivated. Such work could be

carried out both in developed and developing countries.

Project Vork in chools and institutes

The project method’ especially if carried out by non homogenous
groups, can providce a very useful leurning situation. For
engineering the d:sign-and-make project exposcs the leirner to
all the problems concerned with turnin in idea into hardware.
Experiments carried out it the inglisn wlectric bManugement
Training Centre at Rugby, Bngland, have demonstrated this on &

number of occasions (Paper No.1 Appendix No. VI refers to this).

Schools projects have also been very fruitful and those conducted
by inglish Electric and ©sso in ngland have borne much fruit. As
a country develops 1t should be possible 'O introduce projects,
which are carried out by groups of studcnts, at the top classes

in schools. This would have the benef.t of widening their
horizons and introducing thom early in life to the process of

design.

»

The five-day course in Thinking, by E. de Bono.
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In-Plant Training ind Research

Much would Le gained by having on-the-job training carried out
effectively for desiguers, Luch here depends on management - will
they reco misc thiet it is part nd parcel of th: manager's job to
train and develop his subordinates. The, wust s-2ek to be good
tutcrs. Much could also be done by formalised training whereby
designers from onz firm +re seconded to other firms for a period
of time tc stud. and contribute to their design wethods. This
is also true of research, but here the secondment would nced to

be of at le.st two years duration.

There has be:n little research into design matters and possibly
UNIDO should sponsor some scholarships so that capable students
in developing countries could visit and stud, desi m work in
developed countries. Certain basic design work training could alzodcubt-
less, be carried out in design centres cf developing countries

when they have become established and recognsied as places of

excellence.

Design Methods and Aids

Systematic desigm methods hive grown extensively over the last
decade ind will doubtless increase even more as creative thinking

is analysed ind understood. Paper No.1 sets out the advantages

of these and how the; help designers and design teams. An
analogue of some of the most used methods is given in Figure No.9
of that paper.

Generally speaking all of these methods need adapting to the
particular product or system desiyn concerned wnd to suit the

particular working enviromment. A ~ood example of such an

adaptation wag the development of PaBLa* from th - fund woontal Design

Method by a Jovernmeut Research Department in the U,K.

# PABLA stunds for Prouvlew Analysis by Logicil Approach
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A1l designers need to be made aware of the latest aids to help
in the design process. It is scmetimes from quite simple aids that the
greatest benefit may be derived - ¢.g, models wad: out of cardboard

or balsa wood, stickers and tapes for doin,: quick drawings,

perspective grids, etc. Specialist engineoring designers must
also baecome familiar with both digital and analoyue computer
operations. This would, in most cises, rejuire desimn- s 1n
developing cruntries using machines in davelopad countrius. In
these days of incre:ging use of data links this will not be 30
formidable as it might at first scem. But software «war-ness will
be a problam unless adequate dissemination of programs is wade

available. Information centres =8 zentioned eirlisr in Paper No.

2 will be rejuired for this purpose. (3e= also para. O alow)

Education and Training of Future Design: 79

Much care wnd thought will need to g0 into developing the education
and training pattern of developing countries. Doubtless initially,
the identified best designers should be sent for training to the
developed countries' design centres and industries, so that tney
can absorb what is already known and understand design . the

1ight of modern techaology.

However, cventually there must be a proper reco,nisesd educational
pattern for designers in the developing countries; ths sooner
this is established the better. If possible the country c..ncerned
gshould seck to make this career pattern w.dely «nown and attach
status to those who ‘ichieve succuss in this field. Too often
in developed countries designers are looked upon as inferior
engineers und most glory 1s attached to research and development
engineering work. Developing countries ®#ill have a good opportunity

to reverse this trepd or at least make for pirity of status.

S0 much enginzering teaching in developed countries tends to iron

out design ability (creativity). Curiosity, finding out for

- 15 -




oneself and using imagination are often stifled , as Sinstein

once remarked, 'It is nothing short of . airacle that modemm

methods of instruction have not yet entirely strangled the holy

spirit of curiosity'.

Training and Sources_of Knowledge

All designers live on information, they hive an insatiable appetite
for new technicil dat:. and facts. Any developing country
will need to set up a library and technical information cemtre to
cope with the enormous amount of present day published data.

It may be desiruble to put these information bases at the design
centres, initially. But l:ter, when development his taken place,
regional information bascs will be reuired for local industries.
Probably it would be best for pirticular regions to specialise

in certain types of information.

Some form of r:zular oublication listing current iccessions and
standards, etc. would need tc be published by 111 information

centres. It would be pirticularly .wportnt to hive, wherever
possible, a unified classification systew so that collation and
retrieval of information would be mudc e:sier ind could, in the

years ahead, be computerised if necessary.

ORGANISATICN CF DLVELOUK'NT CHLTHLS

Developm~nt in engineering d2si. n may tuke place before or after or

during th: design process depending upon the circumstinces.

There is, however, ilso idvanced developuunt which is generally only

undertaken in those areis where engin-cring problews can be clearly
recognised a long way of f. Th: purpose of such development work is
usually to add to desigm information in tho early creative stages or

to provide feedback earlier in the process.

The need for development work may arise because of exror in design,

lack of method or data, or worst of all, lack of an adeguate specification.

The characteristic activity of development is to reveal any discrepancy

between performance ind specification and suggest ways of reducing it.

In other words dovelopmont ic desim c.rried out by other means.

6:1 Adms and Cbjectives of Design Development Centres

For the re.usonc given ibove it would seew desirable to introduce

design development centre s uo complementary to sectorial design

2 From an or anisational point of view

centres (3ee par.. 2:3).
they should be sited udjuccut to each other so that frejuent fuce

to face comwunication can take plaice and hence ensure rapid feed-
back of information. For developing countries specific areas

where developrent centres will be of particular use are:

61111 Design Adaptation

Development, in the ccntext of consumer durables and
industrial components is usually an erclutionury process

and, in the pust, in developed countries h:s been fairly

slow. Succecsive versions of i product way differ as

availability of materials.. skills and customer preferences

change. These deflerences are often quite swall and the

effects could be absorbed easily. Such work calls for

design adaptation and developing countries will need to

have development centres to ensure that adapted designs

really do stund up to environmental conditions, etc. A

good example would ve a vehicle's suspension system, which

may well need adaptation in order to be suitable for the
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terrain toposr-phy of the developing country.

63112 Design Creation

N¥her. lirge couplex design projectc ate undertaken, such

as a nes transport system or .tomic power station, they

goods, oorvices or iuforwation no longer answers the
customer's need, Furthermore, 1t .y be so remotse
from w#hit is now possible th:t ver, deliverate weans
are reguired to force the new system into existance.
Here desisn creuition is reguired wnd development tends

to boecome the epic phice in the process.

Here development work will be necessary when parts of a
system 1ire beinyg designed. The specification to which
the part is being designed his generally been derived

from a larger, wor2 comprehensive, description. Although
there wiy bo dcubts 1s to how well thic deduction has bzen
made, the totil nuw.ber of uncertiinties invelved ~p (=
kept to 1 winimum it tie performancs of th p.rt meets

the specification. Hardw.r< i *L the desin must be
tested and, if necessary, chunges made. (See keport Nos.
3&4). Initially, in developing countries such large
projects will not be undertiken oLut it wust bte borne in
mind when setting up development centres that ultimately

such work way hive to be undertaken. Also, when parts
are actually being made to nes designs the results are
often poor. Typical rcasons are:
lack of skill, inappropriate tools, wrong materials, or

merely thit the method of manufacture simply does not work

Obviously not ill these shortcomings can be put right by

chinges in design, but whatever action ie taken generally
needs the support of development.

Finally, when the system is put together for the first time

there is need of development work. Interfaces which were
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inadequate instructions,

ke

63113

61134

61115

imagined by the designer now exist in reility is mating

plugs und sockets, etc. The systew performance will

have becn deduced from separatc tests on several co—

operating parts previously testud on thelr own. The

input to these parts were, in 211 provubility provided by signal
generators. (i.8. sources of electrical or w2chanical

power), the outputs werc ;iven to me:suring instruments.

Now the parts are flanked by other parts which yive und take.

Construction of sxperimental Kodels or Prototypes

This has already been alluded to para. 4:1 of this report.
Prototypes will be needed for experiemntal tests but even
more important way be the wodels which .ay be aade-up for
strength, vibration wmd deflection testing during the
process of design. For this purpose experimental pro-
duction workshops will be necessary. They wust in all
ways be comparable with the best known manufacturing
practice. The ejuipment selccted should be such that
all jobs of the centre's activity could be carried out
within them, including jigs, fixtures, press tools 2and
control gauges, etc. ‘5pecial considergtion will need

to be given to toolmaking in this connection.

Testing and Adjustment of Lodels and Prototypes

Testing w1ill rejuire specizl considerition in developing
countries and tu- right kind of wexsuring equipment and
environuent 1 tes’ equipment must 'e avallable. Aesthetic
and ergonomic factors will :lso need to be considered 1in
the final testing phase of prototypes. For consumer
products potential ~ustomers should be asked fo t1y the
products and comw.nt on Low they handle and what, if any,

eye appeal they have.

Introduction of Prototypes into Industry

If maximum contribution to the economic development of any
industry is to be achieved the selection and production of
prototypes to be produced is very important. The main

danger lies ir developing ‘attractive prototypes' without
guarantees that the irdustry is really in a position to
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632

manufacture them, and perhaps without there being any
real demand for them, in the country concerned. (See

paper No.7).

A warning is necessary here for too often in developed
countries products have been rushed into production which
have successfully passed prototype testing; but the end
result has been a failure and very costly to put right.

This is because the prototypes were built up by very skilled
fitters, craftsmen and technicians who adjusted the parts
without feeding back what they did to design.  Furthermore,
the plant capabilities in the factory were vastly different
from the machines in experiemntal workshops making the

prototypes.

631136 Organisation of a Kepair and Maintenance Service

The manufactur.ng unit of the development centre should
offer service ind repair facilitiee tc 411 the country's
institutions - huspitals, government industries, private
industry, rese:rcu centres, etc., [his would asuv. —-on-
siderabls benefits for training future designers, asg

experisnce of fa.lures and defects would revea: design

weaknesses.

Likewise, spare parts might well be produced in the
prototype workshop thus helping to even out the shop
loading and igain afford valuable experience. Also
designers might start on their careers by applying value
engine:=ring to spar: parts t¢ evolve cheosver and better

parts manufactured from indig:nous materials.

Structure of Design Development Centres

Paper Nc.7 suggests th.t there ire two possibilities for setting up
design developuent centrvea:

a) Have a completsly self-contained seéparate organisation containing
all the necessary divisions, such as deeign, warketing

documentation, laboratories, packaging, and manufacturing

b) Have an organisation which is closely connected with a training
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centre which has the necessary facilities to produce prototypes.

The a) alternative means that the design centres would be on the

same site as the development centres and that all relevant information
would be on hand. There seems to be no reason Why a training centre
should not also be placed alongside so thut the development centre
becomes the teaching laboratory for students. The whoie complex
would then be responsible for new designs and their development as
well as training experts in industrial design, engineering design and
development wnd th: whole gamut of industrial production. The
logistics of the placement of individual industries und the relation-
ship with one another is important to developing countries, The
lessons slowly being learned by developed countries through takeovers
and mergers leading to concentration and s.,ecialisation where complex,
sophisticit=d technology is bein,, developed should be noticed. The
relationship of busic industries to design and prototype centres is
also important and Paper No. 8 Parts I and II giv: som~ guideliues

on these importint aspects.

For developing countries the setting up of such centres of excellence
would scem to b2 highly desirable, rather than having separate
teaching/training centres. There seems little doubt that one of

the major educational wd triining failures of the developed
countries for engineering design is the divorcinug of academic,
theoretical training from live prictical work. If this could be
avoided by developing countries seeking to establish all embracing

engineering centres greit benerits should accrue in the future.

Initially, it would be desirable for such centres to be set up with
UNIDO expert help to get thew -atablished ind get some training going
for the nationals.. In this connection it is imperative that the
right kind of work is chosen to start off the centres. As Paper

No. 7 statses, it is no good trying to produce the most advanced
engineering items, but ruther the siwple yet very useful article: for
day to day and domestic uae. Tt-ms such as clectric switches, door
locks, latches, hundtools, etc. would have a wide application and
make a better contribution and technical assistance than some sophis-

ticated equipment.
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6:3 Technical Staffs

634

The most importaint asset of any organisation is the staff and it is
easential to select good technical people. ‘They muct hive adequate
qualifications, wvut u2lso the necessiry huwmarn abilities. 1t is
rccoumended that candidates should be given certain psychulogical
tests conducted by =xperienced speciuliets so that their human
qualities cun be giuged. It will be the responsibility of the
director of the centre tc s=lect a well balanced team of technologists
and technicians. A teaching aptitude would also be desirable although
not absolutely essential, but ood all r.und industrial experience

must hiave been obtained by th: prospective candidates.

In all probability there 111 be insufficient candidates whose quali-~
fications and abilities in design und production are adeguate and,
therefore, initially it is recommeded that chosen UN experts would

be needed to fill key positions. 4t some future date these positions
could be taken over bynationals when they had rained sufficient

experience.

It is vital to the wellbeing of a centre of excellence that«ood salaries
are paid und th -se should be above the equivalent offered by industry to
avoid poaching and lur.ng away well qualified staff. For if such

centres are to re.lly get going they wust at all costs preserve their

gualified ranpower,

Again, for the good of the centre it is highly desirable that staff are
allowed time off to do consultancy work from time to tine, so that they

can keep in touch with the industrial practice and situatiom in their
own country.

Buildings

Good quality functional building should be provided with adequata

lighting. No embellishments in the form of luxurious industrial

palaces are rejuired.

The layout should be carcfully arranged with a logical flow from

feasibility study offices to design to delineation and finally
production/test and despatch. ’
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The positioning of the office complex chould be central with

laboratories, workshops und environmental test baiys, etc. positioned
around them. This makes for easy access and therefore good
communication. All services should be run in ducts with loose
covers placed on the side walks for cuse of access., Adeguate
capacit, for srowth in terms of cable and pipe sizes must be
considered. Proper air conditioning way, well aced to e provided
depending upon the climatic conditions of the site.  Pap-r ho.6
detiils escential rejuirements for dosigning ond loc.tine such

buildings.

Eguigment

63511 Workshops
This will depend upon the nz2ture of the work to be undertaken

but certain stand:rd equipment will be re uired at all such
developument centres. Jaution is necose.ry, however, to
avoid choosing all th- late.t ~wtomitic wichine tocls, since
m2intenance could bc trcublesome without expert wsisthnce.
Far better to have conventionil wichine tools of high quality
with 21l the nccessary sdditional aquipment to mi:: posgible
maximum tilisation. Cutting twols of standard type will
also be necessiry and their attendwt rinding: woechines to
maintain them. Pari. 6.10 of Paper No. 7 1ist. the type
of overall eguipment which wight be re¢ uired for recision
manuficturing coentre.  Whil: Faper Ho. 6 .cts cut in detail

the type of cjuipment for electric:l e uijpnmeut.

6:532 Laboritories

All centres will need st ndird me:sur.n o syuipwant =nd special
laboritories will n-od additional cjuipuont such =5 hert treatwent
furnaces, fatigue testin, appiratus ind gener:l rigs for testing

mock-up ind prototypes.

63513 Design Offices

Here a proper layout is esscntial so that cowpeteont designers
bave adcgu.te work stitions.  These will inciude draughting
machines, layout tables, wor' berch:s for aodellin: (Papex balsa
wood, etc). and cameras. (polaroid type ).
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Adc uat . recrograplite egquipe-nt will also be ne¢ded nd it
is recom..ndud thit wier filw ficilitiss be provided for
both reiding wud producing prints wiics can then be easily
stored. Thie woull aveid future troabl @ which is now
omerging in doveloped countri:s shers storige and idojquate

retrievil hs become 1 problom.

In addition to each senior designer's own work bench there
may, in certiin instinces, be 1 need for a separite mock-up
and .odel chop. This should be located adjacent to the

gain drawing office.

Drawing oifices need to be spacious ind of open plan style
with dosigner's offices placed round the periphery. It is
important tc forw the latter with moveable pirtitions tc give

added lexivility.

7. RECOLISENDATIONS

T:1

For Developing Countries

If the developing countries are tc fostor and encourage engineering

design creativity then it is considared that the following action
should be taken by them:

Ts1:1 Establish sowc form of design centre(s) or institutes
stritegically placed with respect to local industries.
Here selected desimers could be trained ind effectively
used.  The, would form the ¢1it€ wnd the country would
need to build up its design work by using this team of

designers. The sclection of creative desimers is difficult

and will reguire sowe¢ rese.rch.

73132 Select crautive nationals and lLive them properly trainzd in

engineering design. Such training misht take two forms:

i) Attending university post graduatc courses in desigzn in

1 Suci
a well developed countr;. (3uch as Loughborourh, Aston,

Royal College of Art, in the U.K. or Manioba Desim
Instituts in Canada).

ii) Undergoing industrial triining overseas in spall to medium
size industrial firms in a developed country.
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T:133

Ts1:4

T:1:5

T:1:6

Ts1:7

From T:1:2 obtain a group who would be able to teach
others how to carry out 2agin2oring desim. Soue
consideration wisht be given to teaching engin::ring
degign vy « 'buck-~to-front' m~thod, rolovat mit orild

for this would have to be collectad, collut:d w.d put into
teachin.; form, possibly using autonctic Sroun louruing

t2chni yues.

Development centr2s where prototypes :re produccd should
be ectablizhed near or adjacent to decisn cantrac, so
that the designers can vilidate their crautions and zain

confidence in their work.

Design work initially should b: confin:d to siwple
applications (righthund side of Figurz No.4 of raper wo. 1),

so that know-how und confidence is built up. ihe applicitioun
should be appropriatz to the country's re uir:a2nts .l thoeir
resources. Valua enginc;ring/hnalysis could be uszd ws oa
working tool for roplacements parts, =te. In the first
instance, some licences of us:ful 2quipwent should be tuken
out so thiut de¢signers and production <ngincers way gain some

experience.

Particular 1ttention should e paid to the wanagement of
design ot the design instituts so that the correct working
environment is cstablished, wund 1t wust be realised that
senior designers necd to be supported with tachnician
designers. Provision for the education of technicians

in tho design sphore will nezd to be considered.

Good designers take time to develop and some of the best

ones should be seconded for a year or two to do design
research in a developed country. Such reuearch work,
however, wust be directly related to problems ancountered

in the developing country concerned. (e.z. use of indigenous
resources). (This would avoid falling nto the presant

trap of providing good designers to the developed countries

and hence, contributing to the brain drain).
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71118 Any design centre will need to create its own information 13215 Make available training places in certain medium and small

system, and data banks. This will take time and require industries specialising in basic products.

planning. (Such information banke should contain case studies

of recorded systematic design work, as well as design data - 11216 Consider placing minuf.cture of simple desi;ns into

standards, quality, guides, propertiss of materials, purticularly developing countries to . t thew started. (viz. nglish

Klectri : i ras i e S 4o R
any indigenous materiel, etc.). ectric factory in Madras, India, producing switchgear nd
relays, etc.).

73139 Identify and classify the required enginecring design work to 7:3  FOR UNIDO

be carried out .nd plan accordingly. Initially help will be

re uired to do this.

i While all developing countries rejuire technological help it is
741:10 Important consideration must be given to the supply of .idequate E egssential that the corrcet 1id is provided ind this may reguire
jigs, fixtures and tools, z2s well as basic manufacturing ; expert advice from UNIDQ to ensure thit valuable resources and
machines. Design of fixtures, etc. must be considered in i time arc not wasted. In particular UNIDO should offer aspecific
parallel with product design. i aid as:
732 For Developed Countries ¢
Considerable help could be made available to all developing countries VE 7331 tixpert assistu.nce should be nade available to the developing
if the devecloped countries were to give access to their higher edu- ? countries to ¢nabl: proper mirket surveys to be conducted.
cational facilitics us well as their industrial activitice,in pirticular: ii From these surveys . priority list or lists of engineoring

products or systems could be established.  (Certain basic
$211 Certain scholirships might be made available t. dec_yme i .
7 P & a ‘ e IS 1n industries would require immediate work to be carried out,
developing countries to allow them t tudy desiy i
ping * m to study design methodologies, e.g. mining and petrochemical).
etc, They should ilso allow tnem to become familiar with the

latest design aids (Digital and Ar : .
&n (Digital and Analogue computers) An T3332 From 7:3:1 above plins could be drawn up with the developing
introduction to computer hics m:
P graphics may also be useful, ‘ country concerned and UNIDO should then be able to ensure that a
731232 A limited number of travelling scholarships should be estab- £ all relevint information about such products and systoms is

lished to ¢nable designers from the leveloping countries to ] made available.

travel abroid to inspect at first hand, the work of other

design teams.  This would apply to both the irdustrial ? T313:3 From the info.mation supplicd lists of eyuipment required
designers ind th: enginecring designers. { could be druwn u and submitted to UNIDO who should assist

gf 73213 dhen licence agreements are entered into it would be } in securing the capital reguired.

?f advantageous if experts from the developed country concerned

‘ were sent to the developing country concerned for a period | Ts3:4 Steps should be taken to assist with translation work on
until adequate know-how had been built up. standards, texibooks and other information supplied by

) developed countries.
73234 Developed countries should supply all information reyuired

about design work such as standurds, codes of practice,

uality 4 ¢ T:3:5 For certain products type testing recommendations should be
quality guides, etc.

formulated and agreed with the assistance of UNIDO.
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Avirioie NC. T
LIsT OF PAPLY. PriPA%ED PPOR
73316 Sponsor research work on selection methods for identifying
creative desimers. .luo holp by providing -vy.ris 1o CuIly out BXPCRT GROUD MEDTING ol B isEETILG DEUISH CAPABILITIES IN
psycholo.icil t2ots to cucos” sultivle ;w1 for d231gn wozrke DUVELOST: 1 COULTLIES

7:3:7 Arrange for a relevant knowledje of production techniques

to be wide available tc design centresin developing countries.

i 5 Wwha s manul’ - rapabilitie ] s X i
The designers must know what the wanulactur ng capabilities 1 paper Lio. Sit1e futhor(c) T
of their country's facilities ire and are likely to be in the
future, in order to ensurc th:t realistic viable designs are 1. Som> Thoughts on th: Crective .cpliets of B.T. Turner
produced. UNIDO should ensure that this information is % '‘ngineering besign
available for euch developing country and ensure that such
i i ; : ; : 2. Developnent of the 'noinc.oring Josim
information is comuunicated betwecn all these nitions. H paent t NN ring 31n
Capubilities in the Levelopin: Cowntries Y. Fraad Dusoein
7:3:8 Assist in securing low tariffs for the export of engineering . A " .y N
3. Improvement of .ngincoring Capabilities il re o oailinn
products !rom developing couniries, . , ~
of the Daveloping Cowntricu
P
7T:3:9 Developing countries will rejuire assistance in setting up 3 4. rroduction of Protot;ypes by Contres nd e delr
patent systeums and UNIDO could assist in this, and foster : Introduction of thew in Vurious Zro o
the use of p:tants on an international scale. of Tr.dustry din th Dwalor wg Comwntrir
l'. < : G & e i i i < 3 oy : LY - Ky : . . Ve 3
7:3:10 knsurc that adeguate inforwation is supplied to desi { 5. volern Fractice in 4 iaeurin, i Toaue L. ¥Xronenberg
ce (5]  vai 3 3 . . .
ntres oun computer programs :vzilable in developed Desion of Various rro.uctc, sush s
countrics Sy e . Ca
) E Industritl lachinery, bquipmgnt ad
Concum=r 4oola,.
e 6. Gstuolishmeat of Foeilities for Llecteictil] heie. Rew il
Lquipment, Developuent, Design, and Proto-
typ23 in Daveloping Cowitries.
1. Production of Proto*;pzs by Centres A. Sennhuuser
F. Claus
8. Cowplexity, Lpeciilisation 'nd Concent- Lajos Bzlint
Part I. . , e e e
ration of Teehnoloy in lachine lucustry
8. The Problems of adapting Constiuctions Lajos Balint
Part 11 . ,
and thoir Production.
9. Organization and Structure of Scientific V.S, Belov
Engineering Centres 1in the Developing
Countries and the Role of Techrniical Labo-
ratories and Experimental Shops _4
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of .ngincering Institutions) in t.1s ropcrt. attach:d is
a cogy of turir reciwnditions for o Lngin ik, DoSigh
Council tou v~ 2staoli. cie w3 2111 oo onoted toe fannd

]
-

AL

recomwzndation hio clo.rly stit tuoy the present (Stivity
of the Counci! of Inlustriny Desin chould incorperite

engine=ring d:31cn.

Thz importwce of . combini~d attack on any lesign provlom
from boiu industritl wd sng Lo Tlng A8p2CLT LS thas now

nr

ferwally r cognit-d in ta- . U ped o tuan roport).

Lajout of Design/D veluvpaont/oenir

e

Paras 2:3, ~:1 iuw tuwe ro ortop ok otooud lesign centres and
developuent ceutrod ' 3. 8L tust ¢}, 3e should oe lesited
closc tugzther. uv.ousiy cireful layout of such cuntres will
necd tu bu considered in so.e depth.  anoT cust v wdogante
rooin for wapwasicn, th>, et be Floxiole o Traal wtut
Wiore nossible, loc t A Lelr o the fadustries to, 8e . tu serve,
By using 1 cirsular layout 1 lo_ic:l flow of work may b ovtiined
together with the raguired flexivility. A suggest2d enbry oule

forta of such a layout can ue seun in tae sttachzd diagram.
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1. Introduction

A conntry such as Brutain which can continue 10
evist only by s enufacturnag andindustnal
activity, much of itin the engmecernng field, must
ackno ~ledge that designas ngtiyimportant The
bettor the design of o manufactoredarticle other
things being equal, the more readily with o sell 1tis
clear therefore thiat any steps wine hcoutd betaken
to improve the gquahty of Batish design, particularty
of engineenng products, would be heneficial to the
country as a whole

The word design has many shades of meaning We
are in this report primarty concerned with
enginecenng design as opposed to those aspects of
design commonly called " li-dustnal Design™ Even
in the case of engineering desian there are different
raeanings ranging from the bro-d system design ofa
complex product 1o detailed designon the drawing
board The Appendix defmes the two broad areas
of design activity which canreadily beadentfied by
enaineers, and as understood by those who have
prepdared thisrepont

The report proposes that a national Design Council
should be set up to stimulate enqgineenng design
activity and to match the successful work done on
industrial design by the Counail of Industrial Design.
Indeed 1t makes proposals forimtegrating the two
acuvities

2. Background

Thereport bas been prepared by a Committee set up
under the aegs of the Counctl of Engineening
In.otutions and serviced ontherr behalf by the
fnstitution of Mechanical Engimeers Its membership
is given onthe inside front cover

tgrew out of proposals puttonvward by the
Mecharaeal L nogmeenng Economic Development
Commuttee whac b sponsored jointly with the
Institution of Mechanical Engimeers a Conference
on improvernent of Design Performance n 1967
Thus conferenc e concluded that there was o need
for a lngh level natonal body to stimulate work on
engineerning design

The Committee had the following terms of
reference — )

2
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To take note of the proposal made by the
Conference on Impiovement of Design
Performance that there should be a high level
nationa! body to exertcontinutng pressure to
improve design and design performance.
and to determine if there 1s a need forsucha
high-level body .

If the neea for the proposad body 1s
established, tostatets ebjectives, 10
consider the formit should take and how it
might be staffed and fimanced. having regard
{0 existing orgamisations, especially the
Council of Industrial Design .

To adwise on relationships if any with such
other existing organisations , and

To make appropriate recommendations to
the Council of Engineerning Institutions

3. The Case for a Design Council
The commuttee conchided that a case existed forthe
creation of a Design Council. based 6o the following
pomnts

1

Thatimproved design of engimeenng products
was a vital factor in the country’s efforts to
improve its balan-c ot payments by
promoting exports

Thatengmneerng an' aesthetic aspects of
design could notbe separated and must be
integrated to a deqree which depended on the
type of product

That there was a need to create a better
managerent chimatein wiuch good design
could flounsh and coutd be properly
appreciated

That there was much to do in prromoting
improved tramnig of designers and assisting
educational and Governmeat sponsored
training organisations to thus end

5 That there was much to do 1o encourage

market orientation in the outlook and activity
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of designers notwithstanding the wide range
of engineenng products and the highly
specialised nature of many of the markets

6 Thattheresacomplementary need for the
turther education of designers to keep them
up to date with new te« hiiques by varnous
means incluchingiefresher courses.

7 That a Design Council could, by
acknowledging and stimulating good work
and. by granting awards and prnizes, do much
to raise the status of thie design engineer and
to stimulate public avvareness of his
activities

8 That the Design Council migintactas a
stimulant to mnovation replacing in some
degree the henefits of technological fall out
from ambitious spac e and sinsdar programmes
carned outm the U S A andtheUS S R
which have nodirecte ounterpart o Brtan,

4. What a Mational Design Council
would do

The Counc b« indistoat Designoabready operates in
its own tieldb ot conmderable sucioess s
Industral Divicion mamtains contact with and keeps
up the pressare anmdustry, visits factones to give
design advr & oraaruses coases and conferences for
industty provides lectures and articles, offers a
Designer Selection Service for finms requinng
industrial desigaers and admunisterstheC o | D
Capital Goods Avards Its Information Division
pubhicises suciessful design achievements of
industry to general and speciahist audhences,
produces Desiagnmagazine, provides the technical
and genera! press and producers of television and
radio programmes with current informaton on
Industrial Design, and co operates with the
education authonues onthe introduction of design
apprectationinto the cuincula of schools and
colleges Its Fxtubitons Division, through The
Design Centre and otherexbitnuons athome and
abroad demonstigtes the progress made by industry
inindustnal design

4
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Having regard to this excellent work done by the
Councilof Industnial Design, the Committee
concluded thatanational Design Council withan
appropriate specialist staff would operate in the
engineerng field as follows ' —

1 Itwould seck toinfluence social attitudes, in
industry, especially in management, and
indeed throuichout the country, towards
engineering design and designers.

2 ltwould sponsorspecial activity relating to
training of engimeening designersin
conjunction with Government training boards
and professional Institutions

3 Itwould arrande apermanent display of new
and meritonons designs along the lines of that
already caned out by the Council of
Industrial De<ignat The Design Centre for
consumer oS

4 lItwould hold exhubitions and conferences in
London and thiroughout the country relating
togood engireenng degn practice

5 ltwould e ourage iranufacturers to run
for designer, exhibntions or presentations of
new matenals o processes to simulate
interest i and adoption of, new and
improved tec binigues

6 Itwould 4t s acentre oroperatea
consultan: , service related to modern design
techniques and aids . the use of advanced
computer tec hiiguies and the ke, and to
modern tec hiqaes b dosign othice
managerient withi the ot of avarllable
finance, o o nught be aracged for
example vociercontractfrom the Ministry of
Technoloo, St comid pobiish Data
Sheets o teafiotsretated to design matters

7 Itcould tit o cwverthie exsating Award for
Capital Goodds admirustered by the Council
of Industriat Design. broadenimgits base as
may be appopnate as a means of encouraging
better design throughout Industry
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8 Itwouldseek to give prominence to the work
and achievements of designers, and award
prizes to design teams and possibly
individuals for outstanding design
contributions.

And as the Council’s activities developed no dout>?
many other matters requiring attention would
present themselves.

5. The Proposal

The Comnuttee gave much thought to the
advisabihity of setting up a separate engineering
Design Cotmailm paraliel with the existing Council
of Industial Design tnoted that while the fatter
was sponsored by the Board of Trade the engineenng
industiy 15 the resporsibihity of the Ministry of
Technoloay theangegard tothe need to treat
design as o ot provess the Committee concluded
that it worushid he unase to attempttosetup a
separate and new rgamsation and itthus
recommends that o new body be created which will
not only dovelop a new Engineenng Design
activity but also take over the functionsof the
ColD witimit The Committee 1s conhident that
from the pomtof view ot economy, speed and
efficiency 1 would be better to buddon this existing
foundation by recring the necessary additional
staff rather thanto setup a sepati' orcarnsation
In making thisrecommendation s awdle thatthis
may reqrire some acstmentin themes hanm of
Government sponsorsiip bt does notconsides that
the difficulties here are msupenable
The proposalitiakies s thieretore as foliows -

1 A national Design Conuncl hall be setup to

includs the present activity ot the Counctl of
Industinal Design

2 The Council would have two mans mndustnial
streams anestredni < are crnedwith
Engineerinig Design and the other concerned
with Industrial Design itwould have a third
area of activity providing a service o both of
the main streams (see Diagram)
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3 The Industrial Design stieam would
compnse much of the present activity of the
Council of Industrial Design That partof the
present organisation concerned with capital
goods would be translerred to the
Engineenng Designgroup

4 The third group wonld compnse the present
service activity of the Council of Industnal
Design ampithied as appropiate to serve the
expanded activity of the enlarged Council
This service group would include such
activities as market study, prubhcations,
economics, and sales and admuustration. A
new section dealima with education should
also be setup

5 The present Council of the Council of
Industrial Design would be re constituted as a
Council dealingwith the total activities of the
enlarged national Design Council, with two
of its Advisory Comnittees being responsible
for the activity of the Industnal Design and
Engineenng Design Groups

6 The staff of the engineering group weuld
consist of an engimeenng director assisted by
asurtable quahtied statt The engrneering
director would bhe a top level qualitied
engineer of national standing

6. Finance

The Comnuttee took note of anumber of estimates
of the cost ot operating an Engineenng Design
activity alang the lies proposed. 1t concluded that
the necessary budaetwas relatively modestin
relation to the henetitio the country as a whaole A
budqget of the order of £ 250000 p a would appear
to be adegoate for some time untially this would
need to bewholly covered by agrant Thisisto be
compuareihwith the presentbudget of the Co 1 D
bef'Bé?(),U()(\ (of whichrather more than £ 500.000
1s by Government grant) orof t ' >

0¥ M g ) the Arts Council of

8
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7. Recommendation

The Commuttee recommend that a national Design
Council be set up, taking over the present activity of
the Council of Industiial Design, and building on its
organisation . that it be given an adequate budget;
that the new Council include a strong Engineering
Design activity led by an engineer of national
standing ; and that early action be taken to
implement these recommendations.

APPENDIX

Definition of Design
In an engmecnng context two broad areas of design
activity can biadenutied (among many).

1 Designin the sense of system design':
optimisation o a broad scheme or plant (e g.
a computer of i bine). usimg nevw or
improved coentide Lanciples (this needs
much theon and less actual drawing).

2 Designin the cense of scheming or detarling
of a broad concept (this necds less theory and
a great deal o drawing)

Successful enqiniecnno products imvolve bothto a
greater or lesser deqree A quided nussile may
involve some nesw and highly sophistic ated radar
controt systent 1ty wing operating .erva may
demand the higirest skt of dravvina board design.
A motor car miry mvolve a gredt deal of practical
design work and the ninimum of mathematical of
theoretical skills Anaero gas turbine demands great

skill of both types

Published by the Council of Engineering Institutions
2 Little Smith Street, London, SW 1
Printed by Southein Press {Printars) LUd., Purley, Surrey

- 3G -




foss et

EwTenSions {
Tesr 31

Frubl Tos PRt // .
oy /
N\ Peeryre Ay -

\
EnVIROMENTAL

Tesy

MAM SR -
{ Asseras Ly
,J ENGNEFGIG | THDW TIAL
b - L v DESIcn, | DEFGn/ DeronsTRAT

\ L\ AvO

‘ Musgura
v\ ~. 4 =
N\Aagf.ﬂ& \\ o

FEASIBIL Y B( L Y

NAM EXTRANCE

?OSS BLE-

LAYouT 7[or DESIGN / DRVELOPMENT

CENTRE.

- ‘1‘\; -




_ )
,
4 R o
= .
| ’ .
, .
.
.
,
. .
- N - . 0
- . . . )
- 0 . »
M /
. [
1
- 1] . ’
" > . . -
. i . - A,
)
. * P





