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Priorities for Industrial

Research in Nigeria

lNI)L\'I‘IQIMM.\'I‘I(IN NAS BECOME accepted in our age as
the magic wand for the transtormation of socicties of
traditional stmplicity to those of sophisticated afruence.
The world is at present divided into developed and develop-
ing arcas almost solely on the basis of industrial organization.
The developed countries base their economies primarily
on manufactured goods while the developing  countries
remain primary commaodity producers. In spite of every
effort 1o mcrease producttvity in the developing countrics,
their exponis Rwve been expanding since 1955 at only
aboit halt of the total world rate. Manutactured producis
now account tor nearly 60 per cont of the total value of
world trade, having increased from 25 per cent in the 19205,

The growth of trade in manufactured products does not
retlect a need to pay wiore in manutactures tor the food
and raw materials needed by industrial countries, but s
a pusitive indication of the increase and shift in demand
for marmutactured  products. Hence the economic gap
between developed and developing countries has continued
to increase and the need for the industrial development of
the latter has become more pressing.

Nigearia‘'s potential for industrisl development

Nigeria talls within the criteria used to designate an
wnderdeveloped cconomy, i.e. it has:

® A low growth rate of 4 per cont in Gross National
Product per capita;

The Auther: lsaac Adedayo Akinrele,
38, is acting director of the Federal Instinge
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Health Conmittee sn Proteinerich Foods.
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Natiwns mectings of experts on assessing
industrial feasibilinics for developing conn-
trics. Mr. Akivrele received o Maswer of Anes degree in Nataral
Science from Schoyn College, Combridge, England; o Diploma
of Membership of the Imperial College of Scicnce and Teclmology
in Food Chemistry frome perial College, London; and a
Doctorare of Philesophy in Biochemisery fromr the Uiversity
of thadun, Nigcria,
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@ A low capital formation level (15 per cent of GNP)
because of low incomes and limited availability of domestic
savings to apply to the process of capital formation;

® Inadequate technical skill because of the limited
number of skilled workers and poor deployment ;

® Low levels of training in technical skills relevant to
production;

® A shortage of management skills in the private
sector,

On the other hand, Nigeria possesses a great cconomiic
potential for industrial development. Richly endowed
with valuable natural resources and a large potential market
for industrial products, the country still derives most of
its export carnings from primary commoditics. Only in
the bosc ten years or so has a seriows cffore been made
towards industrial development; during this period, the
industrial scctor has increased at the rate of 21 per cemt
per anmn and its contribution to the Gross Domestic
Product has risen from under 2 per cent to just over
6 per cont.

A major factor to be noted is that cxisting industrics
depend to a large extent on imported raw materials, which
account for about 50 per cent of the value of their pro-
duction. Local raw materials could satisfy ncarly all of
the demand if the night technology, suitably adapted, were
imported. Export commoditics, such as rubber, timber,
cotton, vegetable oils and sceds, cocoa, hides and skins,
tin and crude oil, would cam at least twice their value
if converted to secondary products.

Of the total food produced for internal inarkets, abour
50 per cent, valued at over NE20O per s (US $1.0 -
N£0.357), is lost as a result of spoilage and waste, because
of poor handling and distribution and inadequate processing
facilittes.

For all of these reasons, there is a tremendous need for
the importation as well as the local development of tech-
nology. It is calculated that investment in industry should
be doubled during Nigeria's second plan period, 1968 - 1973,
in order to achieve an adequate growth rate, that is an
investment volume of nearly NL4O million,

Technology reyuirement

The problem of raising capital is for the cconomic and
fiscal p! to solve, but it should be the responsibility
of the rescarch sector to provide guidance in the choice
and adaptation of the technology to be used. Technology



per se is of no value unless it is imegrated into the dynamics
of productivity. Its importation or development and
successful use, theretore, must be subject 10 a nnmber
of cconotnic considerations.

In Nigcria, and probably in most other developing
countries, technology should be capable of making the
greatest possible contribution to national economic de-
velopment in order to ntilize local resonrces and facilitace
the employment of a large nmber of workers. The
industrial rescarch needed to cope with our specific pro-
blems shonld be conducted at these levels: adaptive,
innovative and in-plam rescarch.

Adaptive rescarch is concerned with the problems of the
transfer of technigues ad know-how from an industrialized
to a developing conntry. Specifically, it should:

@ Provide the basic data required for pre-investment
studies of industrial projects, particularly realistic costs of
raw materials, supplies, fucl, power, water, land, housing,
transport, labonr. machinery depreciation and the like;

@ Prepare the modification of processes and operations
necessary  because of variations in properties of locally
available or substitute raw materials, as well as scale-downs
imposed by smaller local market conditions and raw
material supply;

® Sclect basic equipment that will accommodate pro-
blems of scarcity ot capital and skilled labour.

Japan achieved considerable success in this arca in its
initial phasc of indusirial developmen: some forty years
ago and demonstrated that considerable industrial develop-
inent can be achieved by using imported technology and
doing industri.l and adaptive rescarch. The cffectiveness
of this type of research will depend on the status accorded
to it. The rescarch staft’ should work directly with the
planners of the national cconomy in the dimination of
unfeasible projects.

Inwovative rescarch should be concerned with the develop-
ment of native technology, new processes and new pro-

ducts. Food production in Nigenia requires this form of

rescarch, with the special aim of finding local foods that
can be substituted for imported producis. (See tables 1
and 2.) The Federal Institute of Indastrial Rescarch has
been particularly active in this ficld in the past few years.
It has, for example, developed a hsh~drym|x plant ond a
mechanized process for the production of gari, a staple
food made from cassava. The Institnte has recently devel-
oped a complete protein tood, Soy-Ogi, which will
substantially rednce the need for the import of intant milk
foods and will substitute for baking four. It is also in-
vestigating the possibility of producing a synthetic substitute
for gypsum in making school chalk. Such rescarch can
make an impact on the industrial sector only if the results
are commcraialized.

In-pl mt research, umlike adaptive and innovative rescarch,
which have hitherto been financed solely by the Govern-
ment, should be available on commercial terus. It should
embrace the varions technical services offiered by an
Industrial Rescarch Institute, such as:

® Laboratory analyses and tesiing of products;

® Consultative services on production management,
industrial cngincering, marketing, cost accomting, quality

A oentrifuge uead to process gari from cassava tubers.
The is @ much more efficient way of presaing
i than the old-fashioned press
courtesy of FAO. Photognph G. W. A Baumer

The old-fashioned way of pressing g
By courtesy of FAQ. Photograph: 6 w A. Ssumer




A conorete miner adapted for use as @ pesling machine for cassave roots. The metal fins have been covered with

wooden shisids to aveld slicing the roots. The mixer produces 400 kg of clean pesied roots per hour

By courtesy of FA©. Photograph: G. V. A. Baumer

comrol, myemory comrol, in=plnt stndards, and general
engieering technology and produciion problems;

¢ Techmical mtormanion services, based on a specialized
library Tor the purpose of diseininating intormation on
known proceses, operations and technologies; and the
publication of smtable pamphlets on the characteristics,
utilization and mdustrial possibilities of natural resources;

o Assistmce 10 ihe Government in the development
and tormwlation ot standards for industrial products;

o Tronble-shooting in industrics.

Table |
Economie turnover of commodities renuiring sdaptive
resesroh

Value of Value of

domestic products
Commoding produciion imported

ot yoar yoar

(million N£) (million (N£)

Conon 1.6 148
Hides and skins 43 1.2
Rubber 9.7 kX1
Vegetable fibros 20,0a 10.0
Timber 13.2 8.0
Cliys and limestone 200,08 24
Wines and spirits 100 1.0

& bsthmated,

Table 2
Turnover of commaodities reguiring innovative research
Value of Loss on Value of
domestic slorage products
Commudity production imported
per year per year
(million N£)  (pereemiage)  (million N£)
Cereals 404 1 —4 04
(Aour and
starches)
Roots 537 10— —
Legumos (grains) 06} 10 37
Palin oil g {] K § —
Vegetables 02 73 07
(tomarocs)
Fruits Glira L] ot
(juices)
Fish 1.3 50 6.0

a Estimared,

Preblems and suggested solutions

In 1963, cight years atter the establishment of the only
industrial rescarch institwte, the Federal Institute of In-
dustrial Rescarch, Oshodi, a review was carried out. It
was found that one of the major problems limiting the
effectiveness of the Institute was the difficulty of clearly
defining the object of rescarch programmes and allotting
prioritics, It was ftelt that this problem could be better
tackled it, when considering possible rescarch programmes,
collaboration were ensured between those to be entrusted
with the actual research work and the representatives of



the country’s cconomic and development authorities, the
representatives of the business community, and official
organizations that have a potential interest - results of
the rescarch work,

More formidable problews have been  encountered
recently in transferring the results of rescarch 1o the
industrial scctor of the economy. These are attributed to
a number of causes, notably:

o Almost all the manufacturing indnstries are forcign
based and have no interest i refining locally available
raw matcrials;

@ A good many of these industrics have subsidiary
investment interests in traditional raw material suppliers
overseas and have no desire to break with such markets;

@ The nrocessing plants imported into Nigeria arc
usually fully amortized in so short a period that they have
no need for in-plant rescarch to attain better cfficiency;
the rescarch and developnient and sametimes the product
analyses are done in foreign laboratorics;

@ Local financial institutions are sometimes reluctant
to grant credit to Nigerian entreprencurs because of o
lack of confidence in the Nigerian's technical and manage-
ment know-how,

If applied rescarch and development is to attain the main
objective of improving local cconomic and social con-
ditions, an cffective meclianism for translating  rescarch
results into commiercial practice must be set up. In agri-
cultural rescarch, such mechanisms are related to extension

“

services. Inindustrial research demonstration: planes or
factorics can provide the stimnlus to confidence and
entreprencurship of the local business communiry, Thas
phase of development, which s very ninch weeded 10
bridge the growing gap between the iboratory and the

factory, is at present lacking in Nigeria,

The staffing of an industrial rescarch instinte presents
a peentliar problem in a developing comtry like Nigera
where the enrricula of the mniversitics, tashioned on the
British model, do not prepare their graduates tor cmploy-
ment in technological rescarch, Post-graduate traiming is
required therefore in the specitic sechology tor which
the rescarch worker s being recruited. This raises the
question as to whether the current university syllabi are
comprehensive enough to cater for the needs of indnstry.
At present, the necessary number of gualified sciensists,
technologists and technicians cannot be tonnd, even with
all the inducenients to expatriates. This is probably a good
reason for not creating many more rescarch institutes
and thereby  wastefully  diverting valuable b searce
technical persomnel into administration.

This problem is further aggravated by the necessity of
statting the five rapidly cxpanding umversities. All high-
level technical wanpower must be used to the tll. The
compctition for statt among the various rescarch mstitutes
and between the rescarch nstitutes and the nniversities
must be reduced: by increaing the statns of applicd
rescarch <o that it will count 1owards Ingher degrees: by

Seling coir-fibre st Bedagry demonstration factory established by the Feders! Institute of industrial Research,
om:&.u.u. e, and transforred to a local menufasturing company
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Table 3
Estimated R & D expenditure in Nigeria for 1906/1987
(in N£)
Rescarch Nigerian Forcign aid A .
grouping Government Hilateral Multtateral Universitiesa lm!ustr) Totals
Industry 273,340 56,250 37,430 160,000 527,020
Natural environment 2,663,945 1,003,150 127,570 60,000 3,854,665
Agriculture 3,466,851 603,800 228,600 110,000 4,409,251
(cxtension) (2.483,840) (246,100) (212,500) é (2:942,440)
Medicine 203,545 10,000 90,855 275,000 .b 579,400
Social sciences 100,000 11,250 7.800 100,000 - 219,050
Miscellancous 164,480 2,680 7,300 9,300 3 184,260
Total excluding
extension 6,872,161 1,687,130 500,085 714,300 9,773,646
Total including
extension 4,336,001 1,933,230 712,555 12,716,086

a Estimates,

university teachers participating in rescarch, both in the
institutes and in the universitics; by scnior rescarch institute
sta’t lecturing in the universitics; and by the appointment
of university teachers to governing bodics of research
institutes,

It is not considered advisable, however, to bring applied
rescarch under the universities, as las been suggested in
some  quarters. Such an arrangement would  interfere
with the development of the univensities and would not
creme the best conditions tor applied rescarch and for s
mation-wide co-ordination. The main duties of the umi-
versities are to give higher education and te carry ot
pure scientitic work. Complete integration of applicd
rescarch (particalarly of the short-term nature required in
Nigeria) with basic rescarch would place unacceptable
burdens on the nniversity teachers.

Financing industrial ressarch and development

The cutrent spending on industrial research in Nigeria
is abont NE2,840 per anmnmn per qualified scientist together
with his assistants, materials and cquipment. When this
is compared with the typical figures in the United King-
dom, cstimated at between N£3,000 and N£5,000, and
in the United States, between N€5,000 and N£10,000,
the Nigerian allocation would appear reasonable. I,
however, the position is viewed againse the problem of
importing personnel, cquipment and material with the
concomitant additional e¢xpenditure, the Nigerian figure
becomes grossly inadequate.

The first national development  plan (1962 - 1968)
budgeted NE1,463,000 for agriculeural rescarch but only
NE£355,000 for industrial rescarch. If industrial rescarch is
to be efiective in mecting the problems of processing
local food products, which have almost no technological
history and to which most of the agricultural rescarch
work is being directed, there is o clear need for redressing
the balance,

Forcign aid, too, has gone almost wholly to agricultnral
rescarch and development. 1t is paradoxical that a connery
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like Nigeria, which is altcady losing as much as 50 per
cent of its total food production in waste and spoilage,
should plan for incrcased production without making
allowance for the processing and improved handling of
the increased harvests.

The cconomic structure and programmes of develop-
ment of developing countries are generally related to
forcign aid patterns. While it has been relatively casy in
Nigeria, for cxample, to obtain financial support from
industrialized conntries for agronomic rescarch and for
cducation and environmental studies, the same cannot be
said for industrial rescarch leading to manufactured pro-
ducts. The atitudes of the developed countries in this
respect may have intrinsic justification on the basis of
their own national survival, but the United Natiows and
other multinational aids need not follow the same pattern.
The industrial scctor, being the most backward in de-
veloping conntries, should reccive special attention from
the international and mwltilateral assistance  agencics.
Technical assistance in the form of personnel, withont the
necessary capital grant to follow through the projects
initiated, may appear of questionable value te the national
counterpart personnel who remain to carry on the work.
In some cases, it has left the assisted country disillusioned
1s to the value of the assistance given.

The role of industrial rescarch and development in
Nigeria should be to provide a solid foundation upon
which the Nigerian economy can be built. This can only
be realized if facilitics for the execution of such work are
adequate, and its results implentented. The development
will depend on government financial support for a long
time to come because of the low level of industrial capial,
know-how and opcrations among Nigerian entreprencurs.
It must be understood that industrialized countries will
have a special attitude towards this sector as being tradi-
tionally a raw-matcrial-producing cconomy, and a national
cffort must be made to correct the imbalance arising from
the usc of forcign aid. UNIDO has a special responsibility
in this respect—to help in establishing the right image
for industrial research and development in developing
countrics,




By J. C. Srivastava
The Author: Sinic November 1968 | C. Srivastara
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The Transfer of Technology
to Developing Countries

Is THE DEVELOPING COUNTRIES arc to rcach a stage of
self-supporting industrial and cconomic development, the
veansfer of technology and know-how from advanced
countries is essential. In its wake, howevcr, this transfcr
raiscs several problems which have handicapped the
effective flow of technological know-how. Though United
Nations bodics have held many discussions on facilitating
the transfer of technology to the developing countrics,
the agencies responsible for carrying out this task have
not been able to help much. It appears, therefore, that the
United Nations agencies must adopt and put into operation
practical measures without losing further time.

The technology trenefer

Before exploring the question of how the asistame
will be provided and by whom, it should first be established
what is meant by the transfer of technology.

The transfer of technology, as it applics to the adapta-
tion of the results of rescarch and development to mdustyy,
1s now attracting widespread recogmition. The transter of
technology may be from one country 10 aother and trom
onc chterprise to another, between the developed and the
developing countries and among  developing  coumtries
themselves. Technology transfer can be cither the transter

The author points out some of the major steps taken by the United Nations family in attcmpting to
facilitate the trausfer of technology. He also recommends the establishment of regional technology
nangfer clinics which would have as their basic function storing, processing and disseminaring techno-
logical information of nse to developing countrics.

UNIDO has recently pus into operation scveral programmes snpplying the type of assistanee
M. Srivastava believes such clinics shonld give. Among these programmes are the Advisory Serviee
Jor the Supply of Industrial Equipment (see IRDN, Vol. 111, No. 1, p. 2'), the Roster of Consultanss
(see IRDN, Vol. IV, No. 2, p. 42), the Industrial Inguiry Service (see IRDN, Vol. 111, No. 1,
pp. 22—-23; IV, No. 1, pp. 31—33; IV, No. 2, pp. 40—41; IV, No. 3, pp. 41 42; and IV,
No. 4, pp. 41—42) aud the Industrial Prowmotion Service (see IRDN, Vol. 11, No. 2, pp. 14 -15;
IV, No. 2, pp. 8—9; ad IV, No. 3, p. 43).

UNIDO proposed to the UN Advisory Committee ou the Application of Science and Techno-
logy at its session in December 1968 that priority be given to the developmenit of optimum techuology
adapted to the particular conditions of the developing countries and to the organizatios of the flow

of scientific and technical information comtinued overleaf
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of basic saienntic knowledge 10 technology or the adapta-
tion of an existing technology to a new use.

Techwology  transfer  wsually  takes place  vertically,
horizontally and throngh non-technological interactions.
Venuwal transter s the transfer of scientific ideas that flow
from rescarch laboratories to manufacturers. Technology
» aransterred horizonally when expertiss moves from
one ticld to another and results in 2 mscful end product.
Horizomtal transfer s usually followed by additional
vertical tramsfer. The third process is the interaction of
technology with the non-technological factors of innova-
tion and ditfusion. These three processes are shown in
figure 1.

The diagram shows transfer paths interacting upon
onc another and indicates that the sclective diffusion of
knowledge is the key point in the transfer of technology.

Prosent condition

The transicr of technology from advanced to developing
coamtries is directly related to the rate of industrial and
cconomic developrent of the latrer. The industrialized
coumtrics and their commiercial finns, however, enjoy
an advantage because of their strong technical position,
when negotiating tenns for the transfer of  technology
in the form of know-how and patent rights. This sitvation
produces problems tha stem the easy flow of the technology
to the developing coumtries. One is the ability of -
dnstrialized countries to set their own terms. Another is
the lack of adequate rescarch and development infrastructure
in developing coumtries that limits their cap.city to adap,
wtilize and improve the imported technology. An ad-
dinional disadvantage is the lack of arrangements for
handling imfornration on the availability, snitability and
cost of technology from industrial comtries.

Inspite of these shortcomings, however, most developing
countrié are cffecting the transfer of technology through

cominued

Figure 1
Tranefor of technology
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forcign collaboration, involving the payment of royalics,
fees for cxpertise, design and engincering fecs; the import
of capital cquipment; the training of technicians in the
industrialized countries, and the borrowing of cxperts,
including management experts.

The transfer of technology has caused other problems
to developing countries, among them a disequilibriuw in
the balance of payments and the export of sizable amounts
of forcign cxchange in the form of profits, dividends and
share of capital.

The lack of competent guidance and planning often
results in the repetitious import of technology, resubting

Assistance in building up local industrial information sevvices is a vital part of UNIDO's pro-

cramme to facilitatc the wansfer of technology. In scveral developing countries UNIDO has helped
in the establishment of industrial information services by providing expents. Institutions which conld
petform the fanctious of these services have been identified in 53 countries and assistance will be provided
as requested, Particnlar emphasis is being placed on the training and npgrading of personnel through
Jellowships to ccmres in indnstial conutries, training conrses and sewinars. For example, in 1970
UNIDO is planning a threc-month interregional cowrse for the nperading of industrial information
personncl for 30 participawts from developiug convtries in co-operation with UNESCO and has
arvanged a two-week seninar for 25 iudustrial iuformation officers from Africa and Asia. A similar
two-weck seminar will be held iv Latin: America in 1971.

For information abont UNIDO prograwmes which facilitate the transfer of technology to and

within developive conurries, wriw to:

Industrial Fuformation Service, UNIDO
P. O. Box 707, A-1011 Vienna, Anstria




in an expenditure of forcign exchange which could be
avoided. Technologies are frequently transterred through
agreements between private enterprises and such agree-
ments ustally have an inhibiting clanse staring that the
imported technological  know-how  camnot be  shared
with other companices, or with other developing countries.
This clause isolates the imported technology from the
strcan of rescarch and development activity within the
conntry.

Patents form an important channel tor che transfer of
technology, but they can also become a means of pre-
venting indnstrial growth and invention in the developing
countries. Undertakings in industrialized countries register
patents in the developing countries withour making any
cttort to set up industrial production: based upon these
patents. The preponderance of foreign patent rights thus
inhibits the developing country from setting wp industrics
throngh its own cttorts because patent holders are likely
to challenge any development of know-how even though
they have made no attempt to set np production.

Efforts made by the United Nations

These and many associated problems have been a
subject of major interest o the United Nations for o
number of years. It was only in December 1961, however,
that the General Assembly voted o resolution to take
steps to tacilitate the How of technology from advanced
to developing countries. Since then the United Nations
has taken the following action:

® The Secretary=General completed o stndy (E/3861)
in 1964 on “the role of patents in the transter of technology
to  under-developed  countries”. The  United  Nations
Economic and Social Comncil (FCOSOC) endorsed the
findings and reguested (resolution 1013 XXXV that
the Secretary-General explore possibilities for the adoption
of the recommendations.

@ The tirst session of the United Nations Conference
on Trade and Developiment (UNCTAD) called on both
the developed and developing conneries and competent
intemational agencics to imdertake appropriate means o
facilitatc the transfer of technology to the developing
countrics (A. IV. 26, Final Act 1964).

@ At its twenticth session (1965), the General Assembly
endorsed the UNCTAD resolutions and  requested the
Secretary-General to undertake another study on “enter-
prise-to-enterprise arrangements for the supply of financial,
managerial and technological needs of developing countrics™
(resolution 291 X X).

o This study went betore the ECOSOC Advisory
Committee on the Application of Science and Technology
to Development (ACAST) at its fonrth session, 8- 19 No-
vember 1965, ACAST made snggestions for improving
the study and requested the Secretary-General to undertake
another systematic study incorporating che suggestions.

@ ACAST also proposed the setting up of a “technology
transfer centre” which would assist enterprises to identify

vherr echnological needs: mtorm them on the avalababing
of forcign resonrees; and hielp in negotnmg aereenioms
and i securing the necessary finanee tor them.

® In pursuance of the above proposal, TCONOC
mderiook a study (T 37) on ahe “pracieal means of
reducing the cost of ACCstiion unl operaion of forcnm
technology to developing conntries™.

e UNCTAD also commissioned 1 siudy (11 250 on
“the ramster ot technology developing conmnes with
special reference 10 licensing and know-how agrecienis™.

o Reeent developments have been contined  Lirgehy
o imernational  stndies and discusions. The  exising
United Nations bodies, such as ACAST .nd UNIDOY,
which were assigied to ook o the subgect, have made
tew praciical cfforts, This Lick of woion prompied ahe
sccond sesion of UNCTAD  (Febrmary - March 19030
to adopt a resolution (TD/L. 29 suggesimg that “ithe
Trade and Development Board atier obtaming the views
of ECOSOC comsider the establishment of an inter-
gn\crmmm.ul committee to examnme the over-all quesion
of transter of 1cchnology to developing commnes™. The
developing countries attached he mmov iporniance o
this question, believing that this imergos ermmennal con-
mittee might Al the wap m Unied Naions naclunery
and provide the developing conmtries with hater aweess
to cconomic and industrial expertise. The UNCTAD
resolution further mdicated thar the wolmology reanster
centre, as suggested by ACAST, shonld be ser up -
mediately and  shonld  cover saence, 1eclmolopy and
engincering necessary tor cconotic and indvstrial progeres
in developing coumiries.

o Acits minth session (New York, Apnil 196%), ACAST
took note of the UNCTAD dratt resolition (T1H/L. 24
and indicated that the question of the setiing up of 2 new
committee that might duphcate the work of UNIDO
and  other bodies reguired  caretnl - consideraion by
ECOSOC.

® The UNCTAD resolmion on “the tramster of wech-
nology to developing comntries” was accordingly discussed
(agenda tem No, 6) at the Hih sessiom of ECOSOK
on 21 May 1968 when a resolution was adopted postponing
consideration of the subject (E/AC. 6/L-380(Rev. 1), Lhe
Committee reguested  the Secretary<General o prepare,
for submission to the Council at its 45th session, a study
to determine the extent of the functions of the proposed
intergovernmental  committee already included in the
terms of reference and the currene and planned programme
of work of the United Nations, the specialized agencices
and other intermational  organizations dealing with dhis
subject. (Refer also to ECOSOC resolution 1312-XLIV.)

o The UNESCO Conterence on the Application of
Science and  Technology to Developiment i Asia
(CASTASLIA), 9--20 August 1968, New Delln, recome-
mended that (4) technology transfer and  infornation
centres be set wp to perform the functions outlined by
ACAST and (b) the Sccrctary-General be invited o
review the over-all position of the work done in the
ticld of transfer of technology and draw up a comprehensive
plan and programme of action for this cramsfer.




Plan of action

s of vital unportance to developing countries to
wenre effective aceess o appropriate technology and o
develop their own rescarch and development capacity
afticiently to pernit them o participate fully in the
creation of advanced wedmology, International co-opera-
tion can help in achieving this objective by accelerating
the application of science and technology at all levels of
developiment.

At present o agency provides developing countries
with competent guidance on the availability of the most
cfficient and appropriate technology and on the negotia-
tion of cconomic deals and model agreements, nor does
any fornm exist for the exchange ot information and
experiences on the import of similar technologics. As a
result, cconomic and indusivial development in the de-
veloping conntries is greatly handicapped and consequently
interuational peace and secunity are threatened. The United
Nations as an international body has to take cognizance
of such a situation,

The questions that arise are: (1) The appropriate approach
at the present stage of stagnation: and (B The most
effective  contribution of the United Nations and its
agencies?

The tollowing mode of action is suggested prinmarily
to sieve ont the ideas that have been expressed in many
of the docmments that have come betore the varions
UN agencies and o initiate action

Sindies already  undertaken conld torm a basis  tor
jomt discussions between ECOSOC, ACAST, UNIDO,
UNCTAD and UNESCO for drawing up the phased
pln of action on the basis or the recommendations,
suggestions and resolutions nade and on the studics and
deliberations of interational bodies, keeping in view the
problems and  ditheulties confronting  the  developing
comtries.

The plan conld be carried out in the tollowing manner:

(1) Mcasures unanimonsly agreed upon between the
developed and developing countries that could be
impleimented without technical and  economic dif-
ficulties should be imitiated immediacely.

(h Regarding mcasures unanimously agreed upon but
which might be dithcult to implement, action should
be taken to resolve the difficultics.

() Mecasures parly agreed upon but which may have
to be moditied or arranged bilaterally are to be
given turther comsideration,

(@ Mcasures that have been the subject of controversy
may be postponed or dropped.

The group of orgmizations may also consider the
need for entrusting the over-all control of matters per-
taing to the transter of both industrial manutacturing
technology  and  non-industrial technology o ditterent
interational agencies, Sinee the two types of technology
ditfer n their content and operation and relate to different
bodics at the receiving end, their transfer may have o be
viewed from ditterent angles. While it nuay be advantageous
tfor non-industrial technology 1 be dealt with by the
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onganizations concerned, it may also be usetul for a single
organization to be responsible for the implementation of
the plan of action and to deal with matters pertaining to
the transter of industrial-mannfacturing technology. This
would have the benetit of uniformity of approach, concentra-
tion of technical information and speed of implanentation,
it could be achieved by enlarging the scope and the terms
of reference of the organization and cnsuring that it would
collaborate with specialized agencies, such as the Food
and Agriculture  Organization of the United Nations
(FAO) or the World Health Organization (WHOQO) in
studics, surveys, and training programmes,

It is of the ntmost importance that at the same time that
the conferences and discussions are taking place a com-
prehensive plan of action for the transter of technology
to developing countries should be drawn uwp and im-
plemented.

An spproach

Finding a practical solution to the problems of the
transter of industrial technology requires an objective
approach. As the United Nations is an international body
assisting developing comntries through its  programmes
it conld take measures to cstablish a service for trans-
terring technology to needy comtries. The basic clements
involved are:

o Identification of needs;

Location of sonrces of modern technology
Sclection of snitable technology ;

Assistance in making initial negotiations, and
The finalization ot terms and agreements.

- Technology transfer clinics

The UN body cntrusted with the transfer of industrial
technology could set up information cclls on a regional
basis, both in the developed and developing arcas, through
their regional offices so that prospective users of technology
could be helped to obtain the necessary industrial in-
formation and be advised on the source, the relative
advantages, terms etc.

Such a centre could be called a Technology Transfer
Clinic; its work would be the collection, collation and
storage of information and its processing and dissemination
in a suitable form in addition to serving as a regional
extension and service centre.

The Clinic should be able to answer questions on:

(@ Resources of the region, availability of industrial
inputs, stage of development and the technological
needs of the arca:

(0 Technological and industrial rescarch  projects in
technical rescarch centres,  rescarch  laboratories of




particular industrics and of the government and the
dates when the rescarch results will be available;

()  Availability of cquipment required to set up a
manufacturing umt;

(d) List of consulting tinus with details of the assistance
provided and the projects available; and

() Facilitics for the traming of wchnical, managerial
and cngincering personnel.

One of the reasons for the problems confronting the
developing countrics s the insufticient development or
absence of domestic consulting organizations and technical
information centres. The clinics in developing  regions
could help Governments to set up consulting and technical
information services that at a later date would be responsible
for liaison with the regional clinics.

The clinics in developed regions should maintain contace
with industrial rescarch institutions and  business enter-
prises and take steps to facilitate contact with clinics in
developing regions and to serve as a source of information
to them.

After having gained somc cxperience and built up
rclations with private enterprises, government agencics
and rescarch laboratories in industrialized countrics, the
scope of clinics could be broadened to assist in the choice,
adaptation and transfer and wtilization of imported tech-
nology. Such centres could then assist the developing
countrics in: identification of arcas of economic develop-
ment; determining the type of technology required;
selecting the most suitable and cconomic technology and
scale of operation; working out the terms and conditions
of acquisition; advisability of inviting forcign capital
investment, collaboration and participation; engincering
and technical consultancy scrics, and arranging for the
training of technicians, managers and others.

The object of splitting the programme into three or
more stages is not only to help the developing countries
to receive technology but also to strengthen them so that
they can absorb it. This system will help these countries
in their long-term programme of industrialization, increase
productivity, reduce costs and introduce cfective methods
in other nation-building activities.

Figure 2

Proposed organization for the transfer
of technology
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Comments by the United International Buresux for tho Pretection of Intellectual
(BIRPY) on Trasefer of Technology to Developing Countries, by J. C. Srivastava

The IRDN has invited the United Iuternational Bureanx
Jor the Protection of luteilectual Property (BIRPI) to comment
on M. Srivastava’s interesting article ** Transfer of Techno-
logy to Developing Countries’”; BIRPI is pleased to have
this opportunity to provide some supplementary inforination
ont three of the aspects of the problem touched on by the anthor.

BIRPI is an intergoverumental organization whose func-
tions include the duties of the International Burcan of the
Union established by the International (Paris) Couvention
Jor the Protection of Industrial Property. BIRPI has cou-
cluded a _formal working agreement with the United Natious

in relation to industrial property questions particularly in
the context of the transfer of techuology to  developing
conntrics.

The three aspects of the problem examined in Mr. Srivas-
tava's article which directly touch BIRPIs field of activity
and experience are:

® The role of patent laws in techuology transfer;

®  The terms and conditions contained in trausfer agrec-
ments between private enterprises; and

® The cfforts made by organizations within the United
Nations system.
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The role of patents

Mr. Srivastava mentions that a stady, " The Role of
Patewts in the Transfer of Techwology in the Dercloping
Comtries” by ihe Scerrtary=General of the United Nations,
was completed in 1964, and that the Economic and Social
Comiil endorsed its findings and requested the Secrctary-
Grneral 10 explore possibilitics for the adoption of its re-
conmmndations. The stndy goes into some detail ou the pro-
blem mentioned by the anthor in an carlicr part of his article,
that patemts, although they form an important chaunel in the
transfer of technology, can also become a means of preventing
indusirial orowth and invention in the developing countries.
This problem arises whrn the patent laws of a commtry do
not contain suitable sanctions against abuscs of the patentres’
monopoly rights. The Scerctary-General's weport pointed ont
that there was no reason why developing conntrics should
not bring their laws up 10 date by thr inclusion of appropriate
systems of “compnlsory liccusing” which wovld apply when
a patent has not worked, or has uet worked adeqnately, in the
country. The Pavis Convention for the Protection of Industrial
Property deals specifically with provisions of this sort, which
ave to be found in the laws of most industrialized countrics,

I furtherance of the recommendations of the Secretary-
General's report, BIRPE convened a Committee of Expents
from developing comrivs tc assist in the drafting of a Model
Law on Inventions, which was published by BIRPL in 1905,
The model law, which is intended to be nsed with approprias
adaptations as a basis for modernizing patent legislation in
developing  conntrics, contains o chapter on - compulsory
licences. According to the provisions of the model law, the
cronnds upon which apphications may be made for the com-
pulsory licensing o o patented invention include : failure to
work the invention, or failwre to work it in a way which
meets, on reasonable terms, the demand for the product;
importation of the patented avticle in @ way which interfercs
with @ working of the invention in the cowntry; imreasonable
refusal of the patentee to sram contractnal licences; inter-
dependent patents; and declasations by the minister responsible
Jor industrial property that contain products or puschases are
of vital importance for the defence or the cconomy of the
conntry or for public health.

The procedures sugersted for the grant of compnlsory
licences provide sufficient safeqnards for the patrnee to arvoid
the disconragement of forcign investment.

Terms in agreements between private enter-
prises ’

My. Srivastara points ont that “technologics are freqnemtly
trausferred through agrecments between  private enterpriscs
and such agrecments nsually have an inhibiting clause stating
that the imported techuological know=how cannot he shared
with other companies or with other developing countries, This

l“)

clause isolates the imported technology from the stream of
rescarch and development activity within the conntry.” This
statement calls for two conments.

The first is that the danger referred 1o by the anthor is
to he fond particnlarly in agrerments for the transfer of
seeret know-hew, which is not patrnted. As the word ™ patent”
implivs, patcent rvights are cranted in rxchange for full dis-
closure of the invention 1o the extent weeessary for it to be
carned ont by a person “skilled in the ant”. Patent docomenta-
tion is one of the tools of rescarch and developuent activity,
and is one of the benefits to be gained by a conntry from
cranting patent protection rather than cnconvaging those who
invest substantial snms in research to vely on scerecy to
protect the results,

To the extent that similar problems do arise in licenee
agreements for the cxploiation of patented inventions, thry
can be controlled by the provisions of the patent law itself.
The BIRPI model law on inventions provides that clases
in licence contvacts are nnll and void in so far as they impose
npon licensees vestrictions wot deriving from the vights con-
ferred by the pateut; the object is to ensure that patent rights
arc not nsed as a pe¢ on which to hang restrictive business
practices.

Similarly, the model law gives power to the minister
respousible for industrial property to sequire govemmental
approval of the terms and conditions of licence contracts
involving the payment of royaltivs abroad.

Efforts mece by the United Nations

M. Stivastava vecalls that the Economic and Social
Conucil, at its 44th session, in 1968, adopted a resolntion
postponing cousideration of the UNCTAD resolution on the
transfer of technology.

There has been further progress sinee 1968, At its 46th
session in Augnst 1969, ECOSOC decided to call for a
detailed study on the co-ordination and reinforcemcnt of the
United Nations machinery related to the entire question of
the application of science and technology to development, but
at the samr time vecorled that it considered that UNCTAD
is competent to take any action, inclnding appropriate insti-
tutional arranecments within its framework, in cotmexion
with those aspects of the transfer of nperative teclmology that
fall within its jurisdiction,

The Trade and Development Board of UNCTAD lhas
the question on the agenda of its tenth session, which will
take place from 25 August to 18 Srptember, 1970, as a
matter of high priority.

It will be seen, thercforr, that there has been considerable
activity within the United Nations system, and that action
is to be expected soon. If nrw machinery to deal with the
problem is established within the framework of UNCTAD,
BIRP! has no donbt that Mr. Srivastava’s article will form
a ralwoble contribution to its work.
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Conducting Research Worth
Hundreds of Millions of Dollars

L ate last year in Sydney a small boy was severely burned
“ in ap accident. For weeks he lay seriously ill. Then,
for no apparent rcason, he began to have violent convalsions
and was soon at the point of death.

Tosts with a new scientific instrument, an atomic
absorption spectrophotometer, disclosed that the boy had
suffered a severe loss of magnesium as a resnlt of his burns.
The magnesium was replaced, the convulsions ccased and
the boy recovered.

The new technique of atomic absorption spectroscopy
had been put o another of its hundreds of applications.

The atomic absorption spectrophotometer, which otters
quick, accurate ami inexpensive spectroscopic amalysis of
a wide range of chemical substances, was invented in
Meclbonme in 1953 by Alan Walsh of the Commonwealth
Scientific and Industrial Rescarch Organization (CSIRO)
of Australia. A simple but cective wmsirnmenr, it makes
use of the absorption of light by clemems to analyse their
concentrations - compouds. 1t can be wsed 10 analyse
more than 60 clements at very low concentrations with a
high degree of acenracy. hs efticiency has been improved
to the point where the insirmments are being manutactured
on a large scale both in Australia and overseas. More than
400 are in use in Austraha today and sales vhronghont the
world have exceeded 8000, The value of Awstralian
production alone is more than AS 1 nnllion a year.
Atomic absorption spectroscopy is now in widespread
use throughout the laboratories of 1he world.

Its use in medicine has gremly simphticd measmrement
of the concentrations of varions metals i bload and hody
tissues. For cxample, n the investigation of Wilson's
discase, a rare condition in which copper accmmlates
in the body, atomic absorption spectroscopy has enabled
more rapid and accurate measnrement of this meral in
the blood. In another application, the machine is cmployed
to monitor the progress of kidney disease patients being
treated with artiticial kidney machimes. Atomic absorption
spectrophotometers are msed to measnre the amonn ot
calcium and magnesivm removed from the blood by the

The latest model atomic sbsorption spectrophoto-
mater (TECHTRON AA-8), a modular instrument de-
signed for routine measurements or advanced resesrch
in atomic absorption. stomic fluorescence end emis-
sion studies
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machines and 10 check that no other metals are introduced
mto the bodies of the patients during treatment.

Other applications of the 1echnique nclude the measure-
ment of race clements in soil, corrosion in camned toods,
the proportion of metals in alloys, wear in dicsel railway
engines, copper and lead in wine, and minerals in ore
samples. Atomic absorption has caused a revolution in
mineral exploration, where the costs of geochemical
analysis have been reduced 10 about a quarter and in some
cases a tenth of their tonmier levels. More than 50 absorption
instruments are used in Australia to avalyse more than
halt a million mineral samples cach year. This has been
an important factor iu the large increase in geochemical
prospecting in Australia in recent years.

Atomic absorption speciroscopy is one of the more
wriking benehits that have Howed from CSIRO rescarch
programmes which range widely over the problems of
primary aud sccondary industry in Australia.

It was clanmed a fow years ago that savings and camings
resulting from CSIRO rescarch amoumed to AS 400 mil-
lion a year. Anunal production, pasture improvement,
pest control, timber and pulp processing, wool textile
mamitctnre and the minerals industry are arcas where
panicularly valuable national progress has resuhied from
work by CSHRO scientists,

Mistory and purpose

CSIRO iy o statutory body establislied by the Federal
Pariiamen, governed by an exccaive, and responsible to
Parliament vhrough the Minisier for Education and Science.
Erpenditure for CSIRO work tor the year  1968/69
was AS 495 million, of which A$ 301 million was
provided by the Commonwealth Government, the balance
contributed by primary indusiry, mdividual companies,
Anstralian and overseas government agencies and private
foomdations. Most of 1the comnbuted funds came from
trust funds set up by primary producer groups representing
the wool, meat, wheat, dairy md tobacco  industrics.
The trst tinds are derived from a levy on produce and
a Government contribution,

The powers and fumctions of the Organization, under
the Ace of Parlament establishing it, are:

o The mination and carrying out of scicniitic research
reated to primary and secondary industrics in Anstralia
or any of its Territories, or in comexion with any other
matter referred 10 the Oreanization by the Mimster for
Educanion .and Science;

@ The traimng of sciemitic rescarch workers aud the
establishiem and awarding of rescarch scholarships;

® The nmuaking of grams wm aid for pure scientitic
rescarch;

® The support of rescarch associations;

® The nuaintenace of standards of measnrement;

® The dissemination of scientitic and technical intorma-
tion aud the publication of scientitic and techuical reports.

The tist step towards the establishment of a national
rescarch nstitation was a conference called by the Prime
Minister in 1916 on development of Australian agriculonre
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and industry; this led to the establishment in 1921 of the
tirst of CSIRO's predecessors, the Institute of Science
and Industry.

After another conterence on the constitntion of a new
body to carry out scientitic and industrial rescarch on a
wider basis Parliament passed the Science and Indnstry
Rescarch Act establishing in 1926 the Council for Scientitic
and Industrial Research (CSIR). The Act conferred on
the Council a flexibility and frecedom in the conduct
of its atfairs scldom enjoyed by Government-appointed
bodics, and these characteristics persisted when CSIR
was reconstituted as CSIRO in 1949, In that year
CSIRO relinquished all classified work, and its Division
of Acronautical Rescarch was made part of the Common-
wealth Department of Supply. The management of
CSIRO was placed in the hands of a five-member Exceutive
in place of the previous Council, but the Council was
retained in an advisory capacity.

In 1927 CSIR had a scicntific staf of 41 and onme
laboratory -a small chemical laboratory housed in rooms
rdhted from a technical school at Brunswick, Victoria,
CSIRO now has a staf’ numbering more than 6,000,
including almost 2,000 graduate scientists, and 38 major
rescarch groups with scicntists at work throughout Australia
and in Papua - New Guinea.

Administrative organization

The governing body of CSIRO is the Exceutive, which
now has five full-time and four part-time members and
is chaired by Sir Frederick White, a distinguished physicist.
Sit Frederick will be succeeded on his eetirement in May,
1970 by Dr. J. R. Price, a distinguished organic chemise.
The Exceutive is responsible to the Minister for Edncation
and Science. 1t determines the over-all scientific policies
of the Organization, incInding the selection of the broad
ficlds of rescarch; selects and appoints scientists to head
the rescarch groups; determines personnel policies; controls
recruitmenit and promotion; and controls the allocation
of funds instde CSIRO.

An Advisory Council and counmittees appointed in
cach state provide channcls for advice and criticism of
the Organization’s activitics. The Advisory Council
consists of the members of the Executive, chaiemen of
the State Committees, and a number of other members
representing a wide range of educational, industrial and
governmiental interests. Special committees of the Council
are set up from time to time to advise on specific problems.

The State Committees, cstablished in the original
constitting Act to cnable the Council to keep in touch
with the needs of the varions States, are widely representative
of indnstrial and cducational interests.

Head Offfice, the central administrative group of CSIRO,
assists the Exceutive in the development, implementation
and administration of its policics. It consists of an Ad-
winistrative  Branch, an Agricultural and Biological
Sciences Branch, and an Industrial and Physical Sciences
Branch. Scientific liaison offices are maintained by CSIRO
it London and in Washington, D. C.




The scientific work is carrted out in rescarch divisions
and scctions, cach concerned with a particular arca of
rescarch. The sections are rescarch groups usnally smaller
in size or at an carlier stage of development than the
divisions. From time to time, as rescarch needs change,
new groups arc started and established groups are merged
with others. At present there are M divisons and tonr
wctions, and the rescarch cffort is divided almost equally
between agricultural and biological sciences on the one
hand and industrial and physical sciences on the wther.

The staft of cach division or section usually torms o
complete and independent operating unit, consisting of
rescarch scientists, experimental ofticers who give profes-
sional help to the rescarch scientists in planning and
conducting cxperimental and theorctical work, other
professional staff’ engaged on service functions, supporting
technical and trades staff, and administrative staft. Each
division is hcaded by a chief and cach section by an ofticer-
tnecharge. Each chicf is responsible to the Exccutive for
the development and implementation of his group’s
scientific programnte.

The Exccutive determines the over-all rescarch pro-
gramme of the Organization, selecting broad arcas in
relation to tts asscssment of national cconomic needs.
but the responsibility for determining specific fields of
research is given to the heads of the rescarch groups, and
the rescarch scientist himsclf is given the opportunity to
choose his approach to a problem.

No matter what the ficld, the purpose, or the sources
of financial support, in CSIRO laboratorics the scientists
themselves in large measure devise their own programnices,
This long-established policy recognizes that tiae individual
sientist is working at the frontier of knowledge in his
own particular ficld and is the onc best fitted to take
responsibility for his rescarch.

The chicf, and through him the Executive, maintains
a continuous watch on the progress of cach investigation,
and the Exccutive exercises ultimate control through the
withdrawal of support for work which it judges to be
misdirected or unproductive.

international contributions

The aim of most CSIRO rescarch is to toster national
development and contribute to the solution of national
problems; in this sense it is' “‘committed” rescarch. All
problems, however, are tackled on as fundamental a basis
as is needed for their solution, and although it is committed
to definitc objcctives, much CSIRO rescarch gives the
appearance of being “uncommitted” becausc of its fun-
damental nature. The Organization’s contributions to
science and to the welfare of the community would have
been greatly reduced if an attitude of sccking immediate

CERES, CSIRO's controlled environmentsl rescarch
isboratory st Canberrs. The laboret is used for
studying plants under & wide range closely con-
trolled climatic conditions

and hited answers 1o problems fud been adopred. Sowe
work, siich s that on radio-astrononey . 0 undiertaken
becanse of the valie of its contribmoon o acmanonal
wICKC,

CSIRO comnbies, throngh anpropria © gov erumental
agenaes, 1o Anstralia’s toreyn od and techical asistaece
programimes, Ofhcers of the Onanization goo overseas
troam dine o e on sacmitic aseonaents el ape
seconded 10 asas with developmental projects, sueh s
the Chao Phya Roescarch Project o Thalwd, wlnch o
coicerned with sidyving ahe agricaliueal problans of
mtroducimgg o seeond crop 1o the comiry’s camral plin
and developing suitable tarming techmgnes.,

The faalities of CSIRO' Liboratories and 1the: saicnntie
knowledge of s statt are made avalable trecly 1o vising
trainces and scientists from overseas comntries,

The Organization has provided discusion leaders and
speakers at internanonal confercices ad syniposia con-
cemed with the scientitic and techmological problems of
development, and in this way members of s stait have




established and maintamed contact with rescarch workers
throughont Ahe world.

These activities are supplemented by membership on
expert. panch and working parties established by inter-
govermental bodies and intermational scientitic unions,
I some cases, fong=term associations: have been tostered
hetween CSIRO laboratories and similar institutions in
less Ll\‘\'\‘lnpt‘d CONErIcs,

Examples of research findings

It is probably not possible 1o measire in precise ccononiic
terms the valie of CSIR and CSIRO rescarch findings
to Australia, bt there is no doubt that the benefits greatdy
exceed the costs. An carly achievement of vast cconomic
signiticance was the control of Australia’s rabbit population
by the introduction of dhe virus discase myxomatosis,
(The rapidly growing rabbit population had been causing
increasingly  serious losses i the pastoral - industrics.)
Another carly achievemem was the discovery of a way
ot producing paper pulp trom Australian cucalyptns: this
has led to the development of a new Anstralian industry
which produces pulp trom short-fibred hardwoods, thus
saving millions of dollars & year on paper inmports.

Following + long programme of research windh has
revolutionized tropical pastures, new  developments are
making possible dramatic increases in beet production in
the tropics and sub=tropics. Unimproved native  pastures
in the canle country of Queensland support only onc
beast to 15 or 20 acres and achicve a low calving rate of
50 to 60 per cont followed by a 10 to 15 per cent loss
among these calvey from malnutrition in the dry scason.
CSIRO scientists have found that it a legume known
as Townsville stylo and an appropriate terahzer are added
10 these native pastures, cows can carry calves at a stocking
rate of one beast to 6 acres. During the 1963 - 1966 dry
year when ouly half the annual 3-inch rainfall fell, the
calving ratc on impmvcd pasture was 100 per ceng,
compared with 19 per cent on native pasture, Cows and
calves on the tertilized pasture gained weight well and
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no calves suffered from mahwtrition. Cows on the un-
fertilized postures, however, had to he given protein
concentrates after calving in order to keep them ahive.
The Division's progranmme is being watched with mterest
by sciemitic workers in other tropical environments,

A unique and highly chective distance measuring system
for aircratt Hying over Anstralia has resulted wwom rescarch
begun in 1944 by the CSIRO Division of Radiophysics.
It cnables a pilot w determine at a glnee his precise
distance trom a ground beacon within a range of up to
200 miles. The system became opermional in 1933 and
by 1957 all domestic public transport aircratt were equipped
with it. Developments since then include the designing
of inexpensive cquipment for smaller aircratt which, in
addition to showing an aircraft’s distance from a heacon,
shows its speed of approach.

Maintaining and improving the competitive position
of wool in relation to synthetic fibres is of great importance
to Australia as the world's chief wool producer, and
CSIRO has done much to make this possible. It hay de-
veloped processes tor mothprooting, shrinkprooting and
putting permancnt creases in woollen fabries as well as
a process that slows the yellowing ot white wool. (For
further information, sec ** Australia: Stretch Wool Fabries™,
IRDN, Vol.1l, No. 1, pp. 32 -33)

A highly cfficient process has been developed tor making
recombined sweetened condensed milk, This is now being
wed in factories in Singapore,  Bangkok and  Manila
which make use of thousands of tons of milk solids and
milk fat imported cach year trom Ausiralia,

These arc only a tew of the rescarch achievements of
CSIRO. The Organization has proved its worth, and can
be expected to continue to do so with findings of value
to Australia’s rapidly developing primary and secondary
industrics. One of its nos1 interesting new  projects s
a Rangelands Rescarch Programme simed at developing
management practices for the grazing industry in Australia’s
arid and semi-arid regions. A third of Australia’s sheep
and cattle graze in these arcas, but unless Awstralia learns
to manage them in a way that will ensure pennanent

Semples for the determination of the moisture content of leather. CSIRO Division of Protein Chemistry




productivity, the land will evemmally  deteriorae o
anproductive wasteland that cannot be restored.

Research groups

The work of CSIRO groups involved in industrial
rescarch is brictly described below:.
The Division of Applicd Physics is concerned with the
maintenance and development of Connmonwealth and
working standards of length, mass, time-interval, electric
current, and standards derived from these, The Division
also docs rescarch related to standards and methods of
ncasurcinent.
The Division of Physics is concerned with the nuinenance
and development of Contmonwealth and working standards
of temperature, humidity, viscosity, light and radiation,
and docs rescarch in optical solar astronomy.
The Division of Tribophysics does research on the strucrure
of solids, especially metals, with a view to their more
cffective utilization, and studics the ctfects of defects in
metal crystals on the bulk propertics of the metal and on
surface propertics such as adsorption and catalysis.
The Physical Mctallurgy Scarion  concentrates its rescarch
on aspects of the behaviour of mctals, particularly during
the deformation which occurs in fabrication or in usc.
The Ore Dressing Iuvestigations Section  studies the treatnient
of Australian ores prior to the extraction of the prime
coustitucnts.
The Division of Applied Chemistry vescarches arcas of
chemistry that are important to the Australian cconomy
and that call for the application of advanced organic
and physical chemical methods. Its programme includes
work on the synthesis of new chemicals and the isolation
of naturally occurring chemicals; on the development
and usc of ion cxchange resins for water purification;
mechanisms of reactions at normal and high pressurcs;
on organometallic compounds and catalysts; and ou the
nucleation and growth ot crystals.
The Division of Applied Mincralogy  studies the geology
and geochemistry of ores, including the distribution of
clements in mineralized areas, the formation of sulphide
ores, mincralogy, and mincragraphy. It is also concerned
with industrial treatment and use of mineral raw materials
in the ficlds of cements, concretes, rock aggregates,
refractorics, cngincering ceramics, foundry matcrials and
mineral-organic systems.
The Division of Chemical Engineering is involved ntainly
in research related to the chemical enginceriug needs of
Australian industry. Its work includes the theorctical
design and cost cvaluation of processes. fundamental
studies of basic chemical cnginecring operations, the
development of new and improved processes, and assistance
to Australian companics in the form of advice and the
provision of cxperimental facilitics. Rescarch subjects
include the physical processing of mincrals, the desaling
of water, mass and heat transfer, grinding, mixing, fluidized
beds, and process metallurgy.
The Division of Chemical Physics  studics chemical problems,
using methods of modern physics such as X-ray diffraction,
clectron microscopy and various types of spectroscopy.
The Division has developed several novel scientific instru-

ments. s work melndes abo solidsstare research anid
theoretical chemistry,

The Divisiow of Mineral Cliemiary does research aimied
evaluaion of Amstealan mmerals and ther nulizanon
throngh chemical, clectrochenncal and merallnegical pro-
cesses. fts work inclndes sindies on mineral exploraton
techniques, chenical upgrading of mmerals, the prodnetion
of mictals, processes with possibihities tor applicaon i the
exploitation of mimerals, chemicalaspecrs of tuchicdmology,
including rescarch on the evalmation ot coals from all
signiticant deposits in- Anstralia and thair e i power
production and metallirgical processing.

The Division of Building Roscarch:  The studies o thas
Division are directed to the beter ntilization o the prop-
crtics of building miaterials, metuding cerannes, conerere,
gy psum, paint, and organic boilding manerials, hs work
also covers aconstics, structnral design, binlding operations
and cconomics, temperature control in- buikdings and 1he
special problems of building in the tropics.

‘The Division of Forest Producrs  does rescarch aimed at
determining the properties of local timbers and showing
how to use them more effectively by reducing wasie and
improving quality in torest, mill and tactory, and by
reducing losses trom decay and inseet atack. Research
is also carricd out on pulp, paper amd paper products,
and on the engineering of timber structures,

‘The Division of Mechanical Engivecring  doies research on
ventilation and air-conditioning, particularly the develop-
ment of novel methods for low-cost cooling - hot
clinates. Tt works also on grain storage: nuprovements
to agricnltiral nachinery; antonnatic comrol eqnipmen;
and on wilization of solar encrgy, espeaally tor waier-
heating and desalination.

The Division of Protein Chemistry — does researchy on the
structure and chemistry of wool fibres as 4 hasis tor the
development of new and improved picthods tor procesing
wool, Projects include recovery of wool trom sheepskin,
prevention of sunlight yellowing of wool, and improved
dycing methods. The Division also does rescarch on
tanming and leather manufaciure and on- enzymes and
muscle protcins.

The Division of Testile Industry  dirccts its research o
the improvement of wool finishing methods and wanu-
facturing operations in wool textile mills, Processes have
been developed for shrink-proofing, moth=prooting, and
permancntly-pleating wool tabrics, tor dycing wool at
low temperatures and for sconring wool by solvent or
detergent jetting. Research s also carried ont on cotton
testing and processing,

The Division of Textile Physics  studies the physical prop-
crtics of wool fibres to determine their behavionr during
mannfacture and their  performance when made into
fabrics. Instruments are being developed for measuring
a wide range of properties of wool used in marketing
assessment. Studies are made of wool pressing, sampling,
drying and dycing, and of operations research in wool
textile manufacture.

The Division of Food Preservation  docs rescarch to improve
the flavour and quality of fresh and processed foods,
create new food products, develop new food processing
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wethods, and nrake nanutacturing more ctticient. Research
covers the storage,  processing, transport and packaging
of frunn, vegetables, meat, tish and cggs, the physical and
chemical properties of tood, the physiology of frait and
vegetables,and the microbiology oftood=spoilage organisis.,
The Division of Mathematical Statistics does rescarch imo
satistical methods and the application of statisties to
agricultneal and physical data. habo gives service to
sientists trom other divisions and sections in the design
of experiments and the analysis and interpretation of
rescarch results,

The Divisiow of Computing Rescarch  docs rescarch on the
development of new methods of using computers to solve
scientitic problems. particularly in metcorology, agricultnee

::

sun. The aerisls

of
in

and ccology, and collaborates with the scientists of other
divisions and sections in the application of computer
techniques to their rescarch programmes. The Division
also provides computing service to CSIRO, the Com-
monwealth Governmient Departments and agencies, and
UIVCTSitics.

Other research groups  are the Upper Atmosphere Section,
the Wheat Rescarch Unit and Divisions for Radiophysics,
Soil Mcchanics, Anintal Genetics, Animal Health, Animal
Physiology, Nutritional Biochemistry, Entomology, Fish-
cries and Occanography, Wildlife Rescarch, Dairy Research,
Plant Industry, Horticultural Rescarch, lIrrigation Re-
sarch, Tropical Pastures, Soils, Land Rescarch and
Meteorological Physics,

of the 98 aerials of CSIRO's radioheliograph, 8 unique instrument for oltsining continuous radio plotures
are 4B feet wide and are squally spaced circle

sround the perimeter of 8 noarly 3 miles
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New Office and
Laboratories for
'B. C. Research

ttouch B. C. Researci, the technical operation of

the British Colimbia Rescarch Conneil, Vanconver,
Canada, is an independent organization, it has always had
“its offices and laboratories on the campnus of the University
of British Columbia. The cxpansion of this University
from about 3,000 students when B, C. Rescarch began
operations to more than 20,000 stedents when, in 1965,
it considered expanding, required that B. C. Rescarch
relocate its laboratory facilitics away trom the wmer
academic campus. Negotiation with the University led
to B. C. Rescarch acquiring 88 acres of land on a
YWaycar lease in the southern campus. This arca required
clearing of timber, draining and, cventnally, complete site
improvement to bring it to the lndscaped standards of
the adjoining arcas,

The consortium approsch

Once a decision had been made to constrnet a new
building, the heads of the Technical and Service Divisions
were requested to provide details of the requirements
for their respective operations covering floor space, mill-
work and services. Then, rather than proceeding with the
conventional archirectural and engineering design procedure
followed by bidding, a design competition was called in
which consortia of contractor, architect and engincer
groups were asked to prepare plans for the proposed
laboratory complex and to submit bid prices.

Since laboratory buildings must be designed and con-
structed to meet special requirements, the senior rescarch

By P. C. Trussell and J. E. Breeze
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Aerial view of new 8. c.m:mm
established sres
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1o resvarch on antibiotics, marine ot
comtrol, treannent of induarad nates,
food deteriovation and bologial 1acduny
of mineral sulphides. e holds patents
relating 10 the production of atibioties,
the chemival control of warine horers, nnderwater souke tering
of marine piling, wnd biological lewching of meral wlphide .
He was head of the Division of Applied Biokwy of B. €.
Rescarch from 1947 10 1961 and hac] mnaobiolocivc ot
MeKeuna and  Marrison Limited from 1944 10 1947 1k
received his P, D, i agricnlnral bacrericlogy from the Univer ity
of Wisconsin (US. 1) in 1943,

Johm Ellis Breeze joined B €0 R andh
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time wse of radar. Tl bas tanoht arer oy
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a Master of Seivnee degree in elearwal cuginecsing frow e
Uniiversity of British Cohumbia.




sttt prepared o+ fimenonal diagram and o detailed  pro-
granuue doseribigg the mdividual - operaions and  the
mterrchtionships: beeween them within B, C. Research.

Buildigs tor a complere research instiinte are ¢on-
sinwted so mfrequently tha few architeces o designens
have the opporimmty to gain adequate expenience i their
design. To assist the designer, therefore, cortain broad
coneepny were established. The most important of these
was the emphasis on funcrional design throughont and
ceonomy of maerials and methods of coustrnenon o
achieve dus.  Archicectirally, this  funciional  ontlook
included such teatures as the open-type Liboratory which
climunates the need for a network of corridons to connect
a series of smail kiboratories or rooms. An environmental

Lobby and reception, illustrating hMgher quality finish
than most other parts of bullding

concept was expressed i werms of light level, colour,
ventiluion and noise level, Over-all, the design concept
provided tor a preterred relationship between the principal
elements of the laboratories and made provision for future
expansion capacity to expand to double size any onc of
the several prmcipal laboratory wnis.

From thincen subimssions, the design was  selected
which most closely conformed to the above broad con-
cepts. In the judging a selection was made first on a design
basis with the names and bid prices removed so that the
judging groups conld act free from bias. Two groups
reviewed the plins; one was comprised of the senior
sttt of the laboratory and the other was an advisory
group ot architeas and plamers, Both groups independently

L1

sclected the sane design as the one that most closely miet
all requirements. It is also noteworthy that the preferred
design tumed out to be the second lowest in vost, indicating
that the mast expemive design is not necessarily the most
functional.

The plan

The plan of the main Hoor provides for the library
and auditorinm leading vH the lobby so that these facilitics
are readily accessible to clients and visitors, The staff arca,
where hight micals are provided, can be reached from the
lobby or the luboratory arcas separatcly.

The main laboratory arcas branch off from the main
corridor or mall, which forms a spinc for the stracture,
and cach laboratory s approximately 10 feet wide by
16 to 120 feet long with rows of offices or small labora-
torics down cach side and an 8t-foot wide central working
arca free of colmnns. The roof over dhis central area is
comprised of presstressed concrete beams 10 feet wide
and B0 feet long. The open coneral area provides for
complete fimctional Aexibality in designing and detailed
laboratory layow tor its particular purpose, whether it be
applied chemistry, biology or physics. Each of the tour
laboratory arcas may be expanded to double its initial
size in 10=foot steps by installing additional roof beans.

The plan sclected allowed for integration with the
topography of the land so that a minimum of seil moving
was necessary. The slope is from northwest to sontheast,
the front of the building facing west. The library, andito-
rium and Applied Biology Division were built on grade.
The other parts of the building were constructed with
a Aoor beneath to contain the shipping and receiving
departnents, the central stores and the workshops., These
arcas arc accessible by staircase and freight clevator to the
central area of the mall above and from there to all labaga-
tories. The arca below the laboratory for the divisions of
Applicd Physics and Engincering is used for general
storage; that below the Inscct Laboratory is available for
expansion. Also located vn the lower level arc building
services, including the boiler room, clectrical and telephone
vaults, mechanical rooms and the photographic laboratory.

The front of the building also has two levels, but here
the sccond level is above the lobby and library. This
floor houses the general administration offices, cxecutive
offices and board room as well as offices for the staft’
members in non-laboratory sections, such as Operations
Rescarch, Economic and Market Rescarch, Industrial
Enginecring, Productivity Analysis and the Technical
Information Scrvice.

A Pilot Plant wing completes the building complex.
It is located at the extreme cast end and joins the rest of
the building adjacent to the workshops and shipping
arcas. This unit is 145 feet long and 64 feet wide and has
an unobstructed height of 30 feet.

In designing the detail layout, areas with specific func-
tions requiring isolation or installation of special equip-
ment were given a peripheral location. In the library this




resulted - giving wall locavions to the work-room, the
librartan’s othice and stody carrels, the central arca being
left for stacks and with Hexibility tor future use, Similarly,
in the laboratories, walk-in facilivies such as retrigerators,
incubators, and sterile arcas as well as some oftices were
given periphicral locations. The central arca was thus left
available for benches, built-in office carrels, fume hoods
and unoccupied arcas for future development. The em-
phasis throughcut has been on functional design, and
walls, partitions and doors have been left out unless func-
tionally required. The result has been larger arcas and a
maxinmm opportunity for mobility and flexibility.

Construction materials

The principal materials used in constructing the building
were reinforced concrete, pre-cast concrete, brick and
concrete, or pumice blocks. Interior partitions were brick
in the mall, brick or pwmice block in the laboratory arcas,
concrete block in the lower level and pilot plant, and
dry-wall on the adwinistration level, All interior masonry
surfaces, with the exception of brick, were painted o
reflect light well and to seal the concrete or masonry
block surtace from dusting. Except in the lobby and
exccutive offices, which were carpeted, all floors in the
laboratories, the mall and administration level were vinyl
asbestos tile. The floors of the lower floor and the pilot
plant arca were scaled concrete.

The front part of the building, including the lobby,
library, auditorinm and the administration floor, was
given a higher quality of finish than the rest of the building.
All services were enclosed behind suspended ceilings of
aconstic tile or plaster, and the lobby was given a very
fine wood-beam illuminated ceiling.

The laboratorics received an intermediate level of fmish.
Doors were omitted unless essential, and the service con-
duits for hot and cold water, clectricity, natural gas and
compressed air were left exposed for ready access when
changes or additions arc required.

On the ground floor and in the Pilot Plant the finish
is of factory grade with concrete floors, concrete and
concrete block. All piping and ducting is cxposed with
service-grade fittings throughout.

Throughout the design, emphasis was placed on the
interior environment as a human work arca. An adequate
glare-free light level has been provided in all working
arcas, a morc subducd level in the mall, lobby and con-
necting corridors, Coupled with the bold usc of colonr,
:lltlis has resulted in a pleasant, brighe, fresh appearance in

arcas.

The noisc level from installed mechanical equipment
has been limited by specification, and this also contributes
toa at working environment. Forced ventilation
provides six changes of air per hour throughout the
building by means of six scparate systems drawing fresh
air from the ground level and cxhausting it at the roof
top. In this way atmospheric contaminants from onc
part of the laboratory arc not spread to other areas.
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Building schedule and cost

The planuimg and comstruction of the butldmg proceeded
smtlancowsly : the design of the tootings began in June
1967 and excavation started i August of the same year,
The building was completed and ready tor oceupancy in
March 1969, just 22 wmonths tron the signing ot the con-
tract to proceed with the detailed design,

The grons area of the bulding s 147900 square feet.
The timal cons was 334 mallion Canadian dollars (approxi-
maccly USS3L61 vullion), which meluded site improve-
went, serviee road and black-top parking accommaodation
tor 120 cars with provision tor night highting. The over=all
cost was thus less than $23 per square foot, compared with
$3 835 per square toot tor other laboratory structures
completed just prior to this bulding prog-anme.

Guidelines in designing and erecting resssreh
facilities

Because of the high mechanical and clectrical costs
in providing for their services, rescarch laboratories are

LA
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comparatively complicated and can be expensive to build.
The approach to the design and constrnction of the B, C.
Rescarch bulding had the clemenis of an experiment
from the outset, and a nnmber of new approaches were
wsed. That the result has been a success has been demon-
strated not only in the attractive, tunctional building that
now stands, bue also i the snbsequent engagement of the
Division of Engmcering to undertake design-cost studics
on buildings now bemg considered for erection under
tmancing by the Hospatal Insurance Service of  British
Columbia. It was, in fact, some of the novel approaches
cmiployed by B, C. Rescarch that encouraged the Govern-
ment to assist in the financing of this rescarch laboratory
building to the extent of 80 per cent of the total cost.,

Somie of the guidehnes resulting from thus experiment
that might be of use to others considering the setting vp
ot research facihities are listed below,

@ The provision of an opportunity tor design selection
was a highlight of this project. Whether this opportunity
is provided by competition or by commissioned assign-
ments, and whether or not a bid price is part of the pro-
posal, arc matters of lesser importance, Of prime signiticance
in this project was the carly co-operation between the




client, the general contractor and the design consnltants.
Thewe two factors, desigm selection and comsortium ap-
proach, in this case led to a traly successful and ecconomical
functional design.

®  The senior technical people of the instioe willingly
and cffectively st forth ther requircimems in detail for
laboratory benches, the number and kinds of service
outlets, and requirements tor special facilitics, swch
chimate rooms, walk-in refrigeratorns and  fumie hoods,

® The insnute drew up guidelines for the dosign
group with rospect to broad features, such as qualiny
of fnish, over-all laboratory layom, requirements for
expamion and cavironmental standards.

® Information relating to the devgn and construction
of the building should be funncled through one man n
the imstitute who serves as spokesman for it mobens
in hranmns with the prime comracuar, the architect

and comulting cngncens

) mmm ne«lnn keep detasled ninures of ol

meetings  between  the institute  representatine and  the

Pilot plant sren

contractor and desygn gronp 10 record decsions taken and
responstbilinies dekogated.

® The reprosentative of the wstunte s e de-
gquately  experienced and  knowledgeable m design and
buildimg Fractices so that i mterpreting the funcnonal
reaiirements of the boratory 10 the designers and con-
tractors, cerors i desgn and comtram will be ke
19 3 s,

@ A cderk of works represemiing the mstitme sheald
ke t'“p&g“d to overwe the comstriction .t siie and to
check onall materuab and merhods of constenction.

® The participation of the semor scchmcal members
of the mstute, theomgh ther designaed representanve,
shoudd be suthiaemly mvolved o thar once the detaibed
dovign las Feen tinahized change orders during comsireonon
van be virtnally chimated.

fhor pertine information o B, C. Reward, s UHritish

Colwmbts - Research Comneil”, RDN, ol 11, No. |, pp. §3
t §4.)
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Three UN cxperts have been assigned to the
Fibre Bag Mannfacturing Corporation, a
State enterprise in Kumasi, Ghana.

FIBRE

BAQ
MANUFACTURING
IN

KUMASI

The assignment was made at the reguest of the
Government of Ghana under the Special Indn-
strial Services (S15) Programme of UNIDO
which is acting as execwting agewcy for the
United Nations Development Programme
(UNDP). The SIS programme provides
assistawce at short wotice to goversments wishing
to promote or carry out new industrial projects
and is intended o supplement other UN acti-
vities in the field of industrial development,
Operating on an experimental basis, SIS is
fimanced from « Trust Eusid based on volun-
tary contributions and administered jointly by
the Administrator of UNDP and the Execi-
tive Director of UNIDO.
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Qeneral view of
the Fibre Bag Ma-
nufecturing Cor-

porstion’s plant in
Kumasi. Spinning
is in :vouu in
the oreground
ond erimping,
middieground
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By Myra Kaye

Do23 1+

Selection

of

Scientific
Instrumentation
in

Developing
Countries

The Author: Myra Ockrent Kaye has
served as liead of the Rescarch Contracts
Programme at  the  SOREQ  Nuclear
Rescarch Centre of the Isracl Atomic
Energy Commission since 1963, Previously
Mrs. Kaye was Head of the Commission’s
b, Information Departuwent and Library, and
™ her present activitics include  developing
a new scientific information exchange system and a card index
system for science information services. Other experience includes
being o scicntific information officer for the Tmperical Chemical
Industrics, Wehryn Garden City, United Kingdom, and an
experimental physicist at the Atomic Energy Rescarch Establish-
ment, Harwell, Englond.
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N ot MORE: THAN three or four decades ago, the principal
criterion in scientific rescarch was the creative ability
of the scientist. Science was concerned mainly with he
development and confirmation of new ideas; the ability
to form the new concepts and to devise technigues for
testing them was the mark of a good scientist. Such men
were the nuclei for the next scientific generation: the
young scientist went to R. W, Rutherford, Nicls Bohr,
or Linus Pauling to lcarn from such intellectual giants new
ways of looking at natural phenomena and to bencfit
from their depth of approach and comprchension.

It was the age of great mien of science. In such a
milicu, instrumentation hardly cxisted as a factor in
scientific rescarch and many of the classical experiments
in the history of science were performed on primitive
(Heath Robinson-type) contraptions, the principal com-
ponents of which were constructed in the hiboratory or
at the laboratory workshops.

New importance of instrumentation

The whole picture of science as a solitary and rather
gentlemanly occupation, more in the realin of philosophy
than that of the day-to-day business of living, underwent
a rude shock when the slow pace of the development of
applicd science - the application of the newly discovered
concepts to practical problems and to the needs of the
time- was drastically accelerated in the period between the
First and Sccond World Wars, and cspecially during the
latter.

This accelerated pace received its first stimulation from
acronautics. The use of the acroplane in the First World
War demonstrated in the most uncquivocal and exciting
way that the principles of mathematics and mechanics
were not only exercises in thinking and deduction but
could lead to powerful tools for pleasure, practical use or
destruction. By the time of the Second World War, two
immense movements had been set in motion which were
to affect the pattern of science as well as almost everything
clse. One was the start of the age of the common man,
creating a huge demand for progress and advancement
in the artifacts that make life comfortable and secure; the
second was the realization that the ciphasis in the military
sphere had changed from the man to the machine, and that
superiority in the latter rather than the former might win
wars.

These two factors helped to create the grear alliance be-
tween science and technology and pushed instrumentation
into hitherto unknown prominence in the whole conduet
of scientific rescarch. For now, most arcas in science had
been opencd up and the pacc was becoming rapid and
competitive, cspecially so because of the great effort that
had put into training scientists for the needs of war
and by the scientific devclopments related to the war.
These developments were being cxpressed in technology
and the scicntists’ attention began to be somewhat lew
concentrated on the cxploration of new topics and more
on refining ideas and measurements on already known
problems. Increasingly important criteria in the choice of
the newly qualified scientist as to where he should work




were not only “who is the best man in this ficld:” but also
“which laboratory is best equipped for this kind of work:”,

Morcover, the scientists were spilling out of the rantied
atmospheres of the research institutes and the university
laboratorics into industrics that were exploiting the new
technologies and could sometimes offer even better con-
ditions for rescarch than the traditional pure science in-
stitutes. These men entered an industrial competetive
atmospherc which subtly altered their attitudes and in-
troduced new pressures. The carlier, wartime oppor-
tunitics for the training of scientists in much greater
numbers than heretofore, and the new  tinancial and
psychological indncements to youngsters to enter scientitic
professions had rosulted in the recrnitment of large
numbers of young men and women. Some were more tech-
nicians than creative scicntists and found their place in
conducting meastrements and attempting to_introduce
greater orders of magnitude in the accuracy of recording
phenomena. To them increasingly  sophisticated instrn-
mentation was of prime importance. Morcover,  parti-
cularly in the atomic sciences, accurate measurement per s
had become a new frontier in actually contributing to the
theory. Thus, from many aspects, developments in science-
instrnmentation lad become a very important factor in
scientific rescarch. Concomitantly, the development of
applied science and technology had produced a bewi Idering
varicty of instrnmentation to meet the most exacting
needs.

The increasing pace of this development may be illis-
trated by the figure below showing the gap between the
initial discovery of the underlying sicntific principle and
the cffective technical development of the related instro-
mentation,
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It is apparcnt that the new economic pressires, as well
as the new widespread availability of scientists and tech-
ists willing to work in the practical sphere, have
up development of an idea to a puint where
devclopment is almost sinmltancous with the idea itschf.
The steps from the idea to the drawing board to pro-
duction follow cach other with a rapidity that reflects
a competitive situation.

This briet description of the changes mthe developing
pace and steucture of pure and applied saemitic rescarch
owing to the pressures of the changing society brings s
to a present-day pictuee which has Tide i common wath
the scientitic situation a few decades ago.

To take an example i nucear physics, the ennre
cfort of a scientist may be dictared by the sole factor of
instrumentation. He may be obliged 10 work m one of
the few laboratories where a cyclotron, or a4 synclwoton, or
a particular kind of nuclear reactor is available. A liboratory
is not competitive it it does not have the most sensitive
and accurate instrmmentation  that current teclmology
provides and that the bulk of scientitic endeavour requires.

Under these circumstances, the simation ot developing
countries, as of small or poor comtries, is a ditticalr one.

Position of developing countries

The pace of development of a conmry s geared 1o the
pace of development of its industrial technology, and this
in tumn is geared to its development i scientitic auitdes
and practice. The latter camor be borrowed; no conntry
has succeeded in bringing itself into the wechanicalagee with
the help of torcign expens alone. Such a rransition requires
a whole enltural change, the tirst stage of which is the
creation of an indigenons scientitic elite whach can introduee
and integrate new concepts based on the saiemibe attimde
into the naional cultnral pattern. This, such conntries
must develop their own himan resonrces; they it be
able to offer scientists trained abroad tacilities for work
at home, at a proper level, so that the scientists can non
only contribute by their own rescarch but canin i
train others and thus influence the whole enlure and bring
it into the framework of the technological age.

To provide the local scientists with such facilities in-
volves sening up laboratories cquipped with costly -
strumentation, and for snch comtries, cost iy - vial
problem.

Granted the willingness 10 invest in costly rescarch and
industrial laboratories, developing conntries, with their
restricted  budgets, suall hard cnreency resomrces and
tremendons needs, have to think hard abont whar facilities
and cquipment they can attord o buy.

Such decisions are complex: Tong-term and short-ten
interests nuay not coincide; naional and regional or loweal
interests may be entirely opposed. There may be a Larae
aumber of interrclating factors to be comsidered i balane -
ing the needs for standardization md diversity ; political
considerations, as well as halance of irade and commercial
or credit considerations, may weigh in the doice. Fnally,
there may be ditferences of emphasis on the weight of
these various aspears among those who are making the
decisions the administratons, scicntists, technologisis,
industrialists and plamers.

Hlow the choice is dictated tor any partionlar coumry
will be based on the local sitnation, One can, nevertheless,
attempt 1o assess the signiticance of the vanons taciors,
From snch an analysis, it may become dearer what Kind
of gnidance would be most helptul avan appropriate level
in the choice of instrumemation for Laboraones i de-
veloping countrics.
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Question of scale

The size of the problem has a direct correlation with the
means used to tackle it. For example, if we consider a
problem, “transport of animals”, transporting a kitten
might not be a problem at all, but transporting an clephant
will surely be. Costs, techniques, cquipment, all the para-
meters involved in the two situations are quite different.

In the case of transfer of helptul information on the
purchase of instrumentation, more cffort is reguired with
respect to low=cost instruments, because more of them
are going to be purchased. Though the choice of nstru-
ments in the lower price range is likely to be greater, the
information transter process must be less costly to be
commensnrate with the value of the instrument.

If a developing nation wants to invest in heavy industrial
cquipnient  to develop, for example, copper mining
resources, the problem is different. Clearly, considerable
sums will be allocated to researching availability, snitability,
costs, types and performance of cquipment, and presumably
forcign experts will be involved. The problem of investiga-
tion prior to purchase becomes a question of organization
and selection where to start, whom to ask.

In a sense, this is much less of a problem than those
which arisc when a $500 fowmeter for scientitic rescarch
is to be purchased, for in the latter case there is o definite
limitation on the amount of cffort which can be put into
the investigation of what model should be purchased.
Clearly, onc is not going to spend $5,000 trying to make
the best choice of a $500 instrument.

How much of its budget can a small laboratory m
a developing country atford to spend on rigorously
checking an instrument purchaser The answer is probably
nothing! Morcover, any international organization aiming
to help the developing countries in such choices is faced
by the same limitation—it is difficult to set up an cconomi-
cally feasible advisory service which can consider and
advise in depth on innumerable smali purchases. Certainly,
the structure of such a service would have to be quite
different from that of a service aimed at helping developing
conntries in their large=scale purchasing problems.

An attempt to analyse the factors involved in the purchase
of a sciemific mstnment in a hypothetical case may
indicate solutions or partial solutions and suggest the
help that the more advanced communitics can offer.

Let us consider the case of a newly established laboratory
in a developing country designed to carry ont experimental
testing of varictics of cotton and pest control of the crop.
What considerations are involved in deciding to purchase
instruments for soil moisture  testing,  incubators  for
bacterial growth experiments, and various recorders for
temperature or other fairly general measurements: What
level of information is required to facilitate the optimal
choice and how ¢m this information be made available
most conveniently?

Costs

In any developing country, indeed in any small laboratory,
cost is a primary consideration. Such laboratorics are
wsmally rim on extremely restricted  budgets, and un-
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justiticd cxpenditure of even a few tens of dollars may
scrionsly affect the extent of possible programmes by
cntting out the possibility of purchasing other necessary
instrumentation. While the instrument to be purchased
may be common to such laboratorics in an advanced
country, it may be the only onc of its kind in a developing
country. With little possibility of borrowing cquipment
from other sources, such laboratories must aim at self-
sufficiency in equipment. On small budgets, the cost per
instrument is a vital factor. Unfortunatcly, howcver, it
may be in conflict with other cqually vital factors.

Reliability

Developing countrics are generally engaged more in
applied than in purc rescarch and their instrnmentation
needs are often for field instruments, which will be put
to rugged use and which will have to be transported over
rough terrain, Reliability and cost are generally, but not
necessarily, linked; a more expensive instrument may
be more soundly constructed or simply more sophisticated
and in practice less usetul for hard wear and tear. In
countrics where the main need is for a durable instrument
that will scldom break down and that can withstand not
only hard working conditions but often unskilled use,
the need for cconomy in expenditurc must be balanced
against the need for sturdiness and reliability.

Range, versatility, adaptability

As any instrument in small countrics is likly to be
unique, their laboratorics arc usually intcrested in_pur-
chasing instruments that can be put to a number of uses
rather than those designed for a specific purpose and only
capable of operating under special conditions. However,
again, broad-purpose instruments tend to be more ex-
pensive, and the extensive range may be achievable
only at the expense of lower sensitivity.

Versatility and adaptability per se introduce first the
idea of a wide selection of optional accessory parts and
conversion cquipment to extend the range of function
of the instrument, and to permit it to play a role in a
varicty of instrument combinations. This is a point in
favour of any laboratory dealing with only one firm;
presumably instrumentation units from one source have
been designed with the possibility in mind that they may
have to work together. It would be helpful if designers
of instrumentation would give this point more considera-
tion than they do at presemt, particularly in developing
accessory and conversion parts, and also as regards com-
patibility.

Another perhaps more minor point concerns construction.
Industrial competition encourages increasing attention to
appearance and this introduces a tendency towards the
clegant scaled box encasing the actual device, the casing
being more costly than the instrument in some instances.
The adaptability and versatility of an instrument relate
not only to the basic features that make the instrument
versatile for a number of uses and adaptable to other
anxiliary cquipment, but also to the casc with which the
adaptation can be made by experienced technicians, who




may understand the principles of how the instrument
works, but perhaps within an entircly ditferent conceptual
framework front the technological one. Ths it is preterable
to substitute simplicity for clegance and produce an
insteament in which cannibalized or home-constructed
parts can be readily substituted, an instrument that can
be disassciubled and put together with case.

Sensitivity

The sensitivity of an instrument is generally linked to
its delicacy; in general, a more sensitive instruinent s
more intricately constructed. Bearing in mind the naxim
often known as the Fourth Law of Thermodynamics -
the probability (p) of an cvent is directly rclated to its
undesirability (u) or p = f (1) (This is somctimes ex-
pressed: “If it can go wrong, it will”), it is clear that in
the sclection of instrmmentation for versatile use in difficult
circumstances, the emphasis should be on adequare sensitivity
rather than on the greatest sensitivity.

Since the bulk it not all of the scientiic work carried
out in developing countries is likely to be applied, and
hence not competitive in the sense that pure rescarch
may be, the aimn will be not to refine a measurement to
its last extreme but rather to achieve an adequate measure-
ment for describing or controlling a4 process. Here we
arc in a happiet situation than as regards the three previous
categorics - i.c. in the particular circumstances we are
considering, sensitivity is likely to be a less weighty factor
than it is in the general area of science.

Service facilities and spure parts

The question of the servicing of instrumentation in
countries remote from their place of purchase is surprisingly
complex. Theoretically, the question of standardization is
involved. If a country decides to buy the bulk of its
instrumentation of a particular type from a single supplicr.
the supplic may be induced to set up an agency and
servicing branch in the conery, but in practice it scldom
works out this way. Servicing facilitics are only one of
the many criteria involved in the insicuient-purchasing
decision. Vast arcas and difficult terrains may be mvolved,
and a scrvice agent in a town only 100 miles away wmay
be virtually unreachable. The local service agent, however
well traincd, may be far from adequate in dealing with
complex problems when instruments arc out of order.
An anecdote from the personal experience of a friend
living in a country that has reached a considerable stage
of developmient illustrates the point.

Recently, when the spin=dry cycle on . housewife’s
washing machine did not operate properly, she called in
the local service agent for this make of machine. Without
carcful inspection, he announced, *“Madam, we will have
to put in a new control dial”. “How do you know the
control dial is at fanlt?” she asked. “Madam, belicve me.
I know!” A new dial was put in, but this did not improve
the performance of the wachine. The service agent was
called again, and this time he announced that & new pump
was required. The same dialogue was repeated. Installation
of the new pump did not, however, bring about any

improvement. Indignamly the howsew e agamn cabled the
sechnician and berared Tum, ponng ow ahat she had
spent 2 considerable sum- of money on replcements;
she asked him what he was gomgg 1o do abont the machme
now. “The trouble is, Madam.”” he rephied. “whar you
need is luek!”

It should not be mterred from this that the wechnicun,
an immigrant from an Eastern conntry, was cither yznoram
or stupid. He was simply expresmg a whole cuhiral
environment in which hnek and good and evil mtluences
were real comeepts and operated on waslug-machines
as on everything clse.

All too often, in developimyer conntnies, the onus of
servicing and repair 15 on the scientist hinselt, and thins
is 2 time=consuming activity, Ofien younz sciemsts whe,
i a more developed country, wonld be careying om
their post-graduate work i a tcam ot more advanced
scientists, are i their own comtries laboraory chieh
with widespread responsibilitics, inchuding the trawnmg of
others. Yet when the scintillation comter or the centrituge
gocs wrong, this is the man who will have to spend an
hour or a day as repairman, Where inis normally nips wable
to borrow a similar instrnment, service must nor only
be of adequate quality, but fast and nothmg s as fast, or,
alas. as time consumitg, as doimge it vourself.

Certain creatures v known 1o have the abiling 1o
regenerate a limb it one i accidentally aupuated. T
mechanism in nature is simnlared i developig countries
by a talemt for improvisation. The sciennvs wher have
to depend on an instrament oteen develop considerable
talent for fixing it thewselves on the spot by ingeniowly
improvising sparc parts. And time without unmber, 1l
is the way the job is done, When the insirumient as more
complex, however, this becomes increasingly ditheuh, A
some stage, it just isn’t possible to tix somethinge with
4 rubber band, two screws, and a bicycle part, and
this point we have to worry about 4 proper system of
servicing and sparc-parts supply.

While inajor companics in the ficd of scientitic mstio-
mentation operate sales and service agencies i some ot
the more advanced of the developing comtries, a gren
many do unot. This puts considerable pressure on the
would-be purchaser and restricts considerably his trecdon
of choice.

Even if he purchases an instrament tor which there are
service facilities in the country, the cthciency of service
is geared to local conditions, i.c. the distance of the labora-
tory from the location of the agency, the rechmical skill
of the agency staff, the numerical rano of the service
staff to the number of instruments potemially requiring
service, and cven such factors as the etticiency of the
internrban telephone service, As noted carlier, the local
staff may have certain psychological cultural dithiculties in
tackling technological probles.

As regards spare parts, even it the pant i snall enough
to justify the expense of having it senr om trom the
manufactnrer by air mail, a delay of some days is wvolved.
Henee the need for the regencrative capacity for =
provisation, and particularly tor a certan kill i adaping
locally available paris to a foreign produa.
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The sitwation could be vastly improved it ailere were
| «lcgm- of ('n-upvr;niml nong umnuf.u'mrcrs. but
perhaps this cimot be realized in o highly competitive
market. Join agencies represeming sever:l manutacturers
could have Lirger and wore specialized staffs o deal iore
ctectively with seevicing needs,

Much more could be done at the manutacturers’ end
than is done at present by delibermely aiming a inter-
changeable amiversal spare parts, suitable for a nunber
of similar mstruments from differem sources, as a tire
is for different car models. Even the simple agreemem of
one agency to lend skilled wechnicians to anodher would
be helptul. There is place for  greater  co-operation
both among instrument manufactwaers and among  kxcal
service agencies, to produce a more easily serviced product
and to share servicing facilitics.

It may well be, however, that the whole system of
servi-ing and spare parts availability may take on a diterent
conplexion in the near tuture. For the present, manu-
facturers aim at scteing up as dense 2 network of servicing
ageencies as is compatible witle the cconomiics of any given
situation. Cheaper and faster air travel may make local
agencies redundant. Jumbo supersonic jets, which will
take ywo o and carey aspare parc a1 a cost of USS20
trom Addis Ababa 1o New York or Tokvo may remove
the necesity for service faclines theowghom the world.,
Thus, the solution 10 the repair problem may come from
current developuients in communication echnology.

Operating instructions

Fhere is no need to cmphasize the need for high stendards
of the writing of the mstructions on seeting up the instroe
ment, iy operation, the data regardines s constriction
w hnchare needed for adaptation orsimple repairs, Technical
writing has becane anant-seience i its own right; i is
tatight i wversines and considerable anentien s paid
by manutacturers to puiting cut their products acconi-
paied by auracine and highly  pretessional brochures
doseribing their essennal feures and opernion, usually
in good, sinple English, Frencle and German.

It the scientist 2y the receiving end is not competem
in English, French or German, there is some difficnlry,
but normally the scientist is proficient in one of the major
world lingnages althouglt sometimes his knowledge may
prove misleading. For example, “The screw s turned to
the lefe”, means to the purist that that is the way it is
tound, not that you have o turn it 10 the left, which is
probably what is mcant. However, the reading of the
instructions and she misundcstanding are less likely 10
be at the scientist’s level thaw somewhere lower on the
language proficiency scale -the student, the laboratory
assistant, the ficld worker, the man in the construction
and repair shop; there mosy be a check at every level to
ensure that the iastructions are being interpreted and
translated  correcely.

Information, the universal requirement

If we try to summarize all these considerations, re-
membering that what is good for the scientist may not
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be good for the administrator, and dat local reqaire-
ments may differ from national ones, perhaps all that
emerges unequivocally is thatif there is one universal require-
miem which can serve all interests, it is information. Given
information, it would be possible to evaluare all the criteria
and there would be a reasonable basis for choiee in in-
sienmentation; even if the choice may be a hotly disputed
one, at least the argmuent will be knowledgeable. In chis
age of utiliny it is perhaps a novel conception how much
time and cfon are involved in obtaining the simplese
information in developing countrics. Often an arbitrary
choice must be made simply  because e information-
gathering process is so difficule.

In an industrially advanced country such as the United
States, a scientist wishing 10 buy an instrumem can ask
his secretary to call up a dozen tinms asking them 10
send over their technical represcatatives. Generally, the
scientist himselt” has wide experience, based on visits to
other laboratorics, and will be aware of most of the types
available and their performance. He will also have a wide
“gossip” circle with other scientists, and be able to make,
alntost wnconsciously, a comparative :*udy and decision
as to the type or make of instrument that will best suit
his needs.

In developing countries, however, information has to
be obtained by mail, and the information derived from
first-land cxperienge often cannot be obtained at all,
It is quite likely that no one on the spot knows even what
firms to contact, or their addresses. There may be no
one to type the letters of inquiry so that 1hey have to be
written laboriously by hand. The natural tendency for
a scientist 15 to cvade this tedious information-gathering
process and to buy the instrument he knows. This nuay
be the one he was taught on, and alrcady scveral years
out of date, or the one he has seen in sone other laboratory,
not necessarily the best for his purposes. At least he knows
what he is getring. The alternativ., to buy an unknown
instrument solely on the basis of irs catalogue specification,
SOINELMCS turns out Worse,

Possible solutions

To provide the help that is nceded, an information
system would have to be organized in such a way that the
unit cost for the information service would be commensurate
with the cost of the problem. A system could be envisaged
consisting of consumer-reponts, recording first-hand ex-
perience, stored on index cards and distributed on a
continuing basis in order to keep np with new develop-
ments. Developments now in progress in transportation
may help to solve many of the problems by bringing,
for example, Tel-Aviv as close to New York (or Tokyo)
as Chicago is at present. It would then be possible to have
a two-way traffic of scicntists exploring instruinentation
purchases at the source and really skilled technicians
servicing instruments from the source.

The existence of the language problem ought at least
to be acknowledged. The technical writer must put an
cven greater cffort into simplifying complex material
and must make even greater usc of illnstrative and pictorial
techniques than at present.




There may-be a future for video recorders. the cost of

which is now coming down from the thousand-dollar
range to the hundred-dollar range. With the especially
high rate of development in commmmications technology,
costs may be greatly redneed betore long, waking video
conummication not much more expensive than prined
commumication. As the cassettes are crasable, we may
even envisage an exchange between customers and supplicr,
so that ditticulties can be directly explained and questions
asked with a mimimum use of language and a maximum
use of illustration to demonstrate how  an operation
should he done and what went wrong. Unuil this happy
day, the techmical writer should bear in mind that not
all customers speak the same language. There may also
be a role for technical translation centres which can provide
language experts to collaborate with the manufacturers’
teclmical writing statt’ in supplying “custom-madc™ trans-
lations in the linguage of the country to accompany
individual instruments.

Perhaps the isolated scientist could also be helped, by
travelling cxhibitions, again gxplmtmg cheaper and faster
communications. Vast instrumentation fairs are impractical

as they me costly to plang prepare. ser up and move, ba
smaller efons wonld be wetul, displavige & hinmed
number of mstrunients of less expensive and less specnalized
types. Such exhibitions conld be displaved i ihe village
hall or classroom and should be accompamed by g tew
skilled weclmicians,

With the as yet hmmed nunber of laboratoves moahe
developing comtries, it shonld nor be dhitticuh 10 hnk
the new Liborastories individually with those esablished
in developed countries. Again, contact migh be mam-
tained by andio=cassettes and the commnons excange
of such cassettes  which are mespensive, erasable and
have about 120 mnmumes pliving e wonld  perim
scientists at cither end to disciss problens and esclamge
impressions and advice on varions subjecrs, which conld
include instrimentation. The paremt laboratory - the
developed comntry could then act a5 a comsmmers’ guide
when an instrument is to be bought, as well as contacring
manufacturcrs or answering specitic gnestions, The parent
laboratory could also incidentally introduce some triendly
warmth into the impersonal and matter-ot=fact techniques
of science services,

UNIDO Provides Advice on industrial Equipment

In accordance with resolution 1183 (XLI) of
the Economic and Social Council (ECOSOC) and
the report of an Expert Group which inct in New
York in November 1967, UNIDO cstablished
the Advisory Scrvice for the Supply of Industrial
Equipment to Developing Countrics,

Resolution 1183 (XIX) requested the Seere-
tary General to study the feasibility of setting up
“an advisory service which could provide -
formation to the developing countrics on the
sources of supply, the cost and the quality of

+ cquipment needed for their development”.

In responsc to individual requests the Advisory
Scrvice provides lists of suppliers of industrial
equipment from an international collection of
industrial dircctorics. Advice can also be sought
on such questions as prices, quality and terms of
delivery and payment as well as on the formula-
tion of specifications and the assessment of offers
and tenders. When specific requests are made
through the appropriatc national authorities,
UNIDO can provide cxperts for on-the-spot

An inquiry from Tutkey is typical of many
of those answered. The request was for namcs
of companics and of types of cutter machinery
which can make rolls of ccllophanc 2, 4.2 and
6 millimetres wide for usc as opencer stripes on

cigarette packs. The Advisary Service sent the
request to four of the organizations which act as
correspondents to the Scrvice and was able o
supply the nquirer with more than 4 dozen
companics which supply the mayor types of the
machinery desired.

In another typical query, an entreprencur in
Kenya asked for more detiled  mformation,
namely companies producing machinery for the
manufacture of cork sheeting and their prices,
quality and terms of payment. He abo wished
to reccive information on sources of raw material.
Following its usual procedure the Advisory
Service forwarded the query ta correspondents
in several countrics and the inguirer has reccived
the facts he requested.

Those who require information relating to
the purchase of industrial cquipment should pre-
parc a bricf but thorough statement of their needs
and send it to:

Advisory Service for the Supply of Industrial

Equipment

Industrial Information Scrvice

United Nations Industrial Development

Organization

P. O. Box 707

A-1011 Vienna

Austria.
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Trends in R & D of Electrical

Measuring Instruments

in Developing Countries

HE MANUFACTURE AND CALIBRATION of clectrical measur-

ing instruments constitute a somewhat specialized ficld.
There is at present very limited training in this field in
colleges and universities and little expertise outside the
areas of major production,

In spitc of these facts the instrument industry has grown
in developing countrics almost as a necessity and many
small manufacturing units have started in business, This
has been done largely by attempting to copy forcign
designs with some local improvisation. As onc might
expect, the general quality has been inferior and stability
as well as accuracy under adverse environmental conditions
have suffered because of the lack of experience and know-
ledge of fundamental design.

Approaches to the problem

One of the first and most obvious approaches to the
problem was collaboration with foreign instrument manu-
facturers. These manufacturers have furnished  dosigns,
drawings, special tools and information on manufacturing
techniques.

A prevailing spirit of nationalism and a growing desire
for independence of forcign sources in many cases
resulted in the severing of these forcign ties. This has led
to somc innovation to permit the use of mdlgcnous
components and materials available locally, It is during
this step that the greatest problems have arisen, usually
because of incomplete knowledge and design experience;
thus progress has been slow and somewhat unsteady.

Advisory assistance by international organizations can
provide help for these manufacturers. UNIDO is such
an agency, and it is now, in co-operation with the Govern-
ment of India, settine up a Design Centre for Electrical
Measuring Instruments in Bombay as there is a concen-
tration of instrument manufacturcrs in that arca. This
Centre will provide design assistance, consultation, proto-
type work, laboratory fadilitics, tool facilities and personnel
training in the instrument ficld. Fellowships arc being
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provided for training with manufacturers abroad. One
of the objectives of the Centre will be to evolve new
instrument designs, and for this effort an observation
and study of trends is cssential.

Present trende

Some lapse of time is inevitable in adopting forcign
trends in the instrument industry. Some of these forcign
trends, however, have found acceptance and wse sooner
than might be expected. A few of these are noted below.

The use of high coercive permanent magnet materials, The
heart of all Direct Current (DC)indicatingaudrccording
instruments (and some Alternating Current (AC) instru-
ments as well) is the permancnt magnet. Design of these
magnets has undergone radical changes in the last decade
or 0. One rarcly sces the long so-called horseshoe magnets
in modern instruments. They have been replaced by
smaller, more compact designs of the high cocrcive magnet
alloys such as ALNICO V, often with a gain in torque-
producing cffectivencss. Not only are they in use in such

-places as India, but facilities have been sct up for producing

the magnets locally. Local availability tends to resule in
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restricted import liconces by the governmeni, this tending
to force the use of the new local materials.
The use of internal magners.  In conventional Direct Current
instrument design for over 30 years, the permanent magnet

was mounted outside the moving coil. This was necessary

because of the long magnets required with the original
magnet steels. With the new magnet materials now in

internal or cere magnat
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wse it is possible to mount the magnet inside the coil
with considerable saving in weight and space. This trond
is also becoming apparent, particularly with the larger
manufacturers. With smaller manufacturers there have
been problems of control of magnet flux density, scale
distribution and the like. These can be overcome with
experience and it is predicted that the internal or core
magnet will become the world-wide standard for instru-
ments having a scalc range not over 100 degrees.

The use of tawt-band suspension. Jewel and pivot bearings
arc being replaced rapidly in the Western countrics and
Japan by the more modemn taut-band suspension. It has
many obvious advantages, notably the climination of
bearing friction (with almost absolute repeatability), the
reduction of power losses in the instruments, the climina-
tion of pivot wear and corrosion, and the absence of spiral

nstrument with teut-band suspension
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comtrol springs. The adoption of this new desym has
been noted in a fow instances m India, but as yet it is not
widespread. It involves some rather drastic changes
dewign and often problems are enconntered which are
difficult 10 overcome. Hore s another instaee where
international cxperts can assist numutactirers. Some
American manufacturers have changeed 1o the at-band
suspension on all of their mstrimenes, and the system
scems destined 10 tind world-wide acceprance,

The we of longescale (250 dogree) instruments,  In 1938,
the author designed the fine comploare Iine of long-seale
(widc-angle) struments.  Instrument manutactorers all
over the world have sce realized the advamages of
providing a long readable wcale with small panel space
requirements. They are Lo uwed to only o limted
extent in developmyg comtries because of the development
expense involved i a radical change of desgn. Ome
cair foresee a more general acveptance of tas trend s
manufacturers increase i sophsacation and i deagn
facilities.

Long-range trends

Some of the trends m developing countries have been
noted. But what abom the other trends that are taking
place slowly, but surcly, m the industey? Somie of these
arc discussed below.




Incrcased nse o chearonic components, Transistors, diodes,
amplitiers and other components are being used inside
istrnuients i mereasing numbers, One can predict with
contidence that as the cectronic mdustry grows in develop-
mg countrics, these clectromie components: will be used
widely in instrument design. They make possible scale ranges
and arcas of measurement previously  considered ot of
the scope of indicating instruments.

Trends o converters o transducers Jor AC weasarements, A
very marked trend has been observed in the United States
and some other countries towards the use of converters
or so-called transducers for the measurement of the more
dithicult AC quantities, such as watts, vars, frequency
and power tactor, This is a natural outgrowih of the use
ot clectronic components, While this trend has not been
observed in developing comntrics, it has distincive advan-
tages for them. Mechanisins for the measurement of power,
power factor and frequency are expensive to design and
huild and, paradoxically, those costing the most to develop
are the ones having the smallest production. Thus, if
a nanutactueer G build only permunent-magnet moving-
coil DC instruments and equip them,  cither intemnally
or externally, with converters to measure wats and other
quantitics, he will have saved considerable development
expense, particularly in tooling.

Trends to digital instenmens,  The advantages of o digial
presentation, where one reads the numerals directly, are
well known. Errors in reading are practically climinated
and mcasurements of high accuracy are possible, It s
doubtful, however, it these will ever replace completely
the amalog wistruments, where one reads pointer positions
on a seale, The latter are much less expensive and are
otien wed in power plam or industey control simply by
abserving pointer position (when once a nowinal value
has been  dewermined) withowt 1aking  any  numerical
readings. It is abo a fact that i emergency conditions
where readings may be Huctuaing wildly, digital prescuta-
tion will result moa meaningless jumble of mmnbers.
Digital instruments, however, are widely used tor steady-
state readings, such as voltage and frequency, which
normally experience small and slow variations. It is in
these arcas particularly that the use of digital instruments
will grow. Development, however, is relatively expensive
and considerable capital expense is necessary for a complete
developmenm.

The wse of contact-making nstrments (instrunenr relays).
Many instrument manutacturers, especially in the United
States, are cquipping switchboard and pancl-type instru-
ments with comtact devices for use as instrument relays
tor alarm signal or control mitiation. They may make
ather dircct dectrical contact by means of the pointer
or direct contact by light beam or  clectronic means,
Their use has not been apparent i India, but the growth
of automatic control will necessitate the availability of
these devices.

Icreased nse of wtomatic calibration: consoles. One notable
deticiency i developing coumtries is the lack of facilitics
tor determining the absolute accuracy of testing insten-
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Instrument relay with maximum and minimum con-
tacts
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ments by comparing them with basic primary standards.
Very few laboratories are available with such facilities,
The cquipment is expensive and can be handled properly
only by cxperts. However, the need tor such periodic
comparisons may be obviated to a Large extent by automatic
cahbranon consoles, which deliver a predetermined value
of an electrical quantity to the mstrument under test with
high accuracy. These consoles can be used in place of the
large laboratory standard instruments and make the use
of basic prmury standards wnnccessary. They are abso
cxpensive, however, and their adoption will be slow,

implementation

For many of the trends listed above, realization will
be 4 dow gradual process, but their advantages cannot
be ignoted. These are arcas where the developing com-
trics need design assistance. Since mechanical design and
structure depart comsiderably from previous conventional
practice, aid in providing special tools will be importan
also.

Some manufacturers, particularly those having personnel
of high technical competence and those having capital
to nvest in development, may take a great feap forward
«nd by-pass the slow experience of decades. To these
the latest trends will be a notable challenge.

What will bring fulfillinent of these trends and objectivest
Four things arc needed:

® Technical assistance from  intemational  organiza-
tions like UNIDO;

® Improved technical edncation, particnlarly in the
ticld of instrumentation;

® Increased knowledge and cxperience in the ficld of
clectronics;

@ The development of expertise in indigenous person-
nel as the result of training and experience in instrument
design and mannfactore,

It is only a guestion of time for these snggested measures
to be implemented. The sooner this occurs, the sooner
will developing countries benetit.




Cameroon:

A Multi-purpose

T THE ReQUEST OF the Governments of Nigeria and the

Usited Kingdoni, the International Bank for Re-
comstruction and Development organized a mission in
1954 to that part of the Federal Republic of Cameroon
now known as West Cameroon, then called the Southern
Cameroons, and administered as an integral part of Nigeria.
The object of the mission was “to assess the resources
available for futurc development, to study the possibilitics
for development in the major sectors of the cconomy and
to make recommendations for practical steps to be taken,
including the timing and co-ordination of developmental
activitics”,

In its report, under the heading *"Developiment Institn-
tions”, the mission recommended the establishment of a
scparate development agency for the Southern Cameroons
to be financed by a grant of £1 million from the Federal
Government of Nigeria. The mission also suggested an
organizational structure for such a devclopment agency.

Two years later, following constitutional changes in
the Federation of Nigeria, the Southern Camcroons
Parliament passed a law creating the Developnient Agency.
Further constitutional changes took place and the Southern
Cameroons finally scceded from Nigeria and re-unificd
with the Camcroon Rcpublic to form what is today
known as the Federal Republic of Cameroon. The Southern
Cameroons became West Cameroon and the Southern
Camcroons Development Agency has since become the
West Camcroon Development Agency, a corporation sct
up by statute by the West Cameroon Government.

This artich was prepared by the 1V est Cameroos
Dervelopment Ageny.

Work of the Ageney

The work of the Agency is ro

o Promote prospenity of producers or arcas of pro-
duction;

o Invest m agricnhural, industrial and commercial
projects in West Canieroon;

& Encourage agricukoral and indumrial developiem,
including the promotion of co-operative ativities and
the provision of technical and  wanagerial advice to
entreprencurs in the country

® Train citizens of West Catneroon to carry out the
schemies proposed by the Agency:

® Make a preliminary investigation of schemes withn
the provisions of the above,

The Agency plans and finances sich profecs out of s
own or borrowed fimds. It promotes, assists or finamces
developmem schemes by :

o Financing the implemenation of any of the objecs
of the schene;

® Making loans or grants:

@ Entering into contracts providing  for the active
participation of the Agency and the Governmem of Wt
Camcroon or any other body in any project tha may be
initiated or controlled by the Agency or by the Governmen
and which, in the opinion of the Agency, is hkely 10 aid
all or any of the purposes mentioned;;

o Investing in schiemes approved by the Governmen
of West Cameroon as snitable for invesimen;
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o Providing techmcal, advisory or managenal advice
andd assistance and, where appropriate, plant or machinery.

Projects

The West Cateroon Developmem Agency has con-
tribimed 1o the cconomic developmient of the country i
various ways. A briet desenption of s achievemens
follows.

@ U Camneroon Bank Limited.  Incoeporated by the
Agency m 1961 with a capital of £120,000, tlus bk is
whaolly Camerooman. Unnl 1965 i had private interests,
but since then the privne meerests have been bought out
and the Bank s now owned by four West Cameroon
govermuent msitatons, The present share capital of the
Bank ix 305,000 shares of 1,000 trancs CFAY, cach fully
paid. OF this, the West Cameroon Development Agency
alone holds 144,000 shares of 1,000 francs CFA fully paid,
i.c. 47 per cent of the share capital. Although floated as a

deposit bank, it subsequently performed the functions of

a developnient bank, granting long-term loans. This placed
the Bank in severe financial difficultices. The West Cameroon
Government has, therefore, assmned the position of a
managing agent with the power of appointing directors
and v seking to put the Bank on a sounder footing.
In order to0 improve the Bank's hquadity, it s necessary
for a fimancial institution, cither domestic or foreign, to
take over the sound long-term loans and make immediate
cash availabke 1o the Bank. The Bank has a statt of more
than 20

@ Camercon Air Transpart Liwnited.  This was floated by
the Agency in 1962, Its authorized share capital is 30 million
francs CFA divided into 30,000 shares or 1,000 francs
CFA cach, The issued capital fully paid up is 17,342,000
francs CFA divided inte 17,342 shares of 1,000 francs
CFA cach. The paid up capital is distributed as follows:

francs CFA

West Cameroon Development Agency 10,446,000
Crop Culture (Acnial) Led. (a British

Company) 3,460,000

Private Individual Cameroonians 3,436,000

The Company owns four aircraft (two Doves, one Aztec
and a DC3) which cam an average of 54 million francs
CFA per year. The main problem of the Company is
finding cxperienced managerial staff. Additional capital
would also be welcome,
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246,48 francs CFA (Communawté Financidre
Africaine),

o Unind Cuncroon Trading Company Limired.  This
company was founded by the Agency in 1963 with an
authorized share capital of 40 million francs CFA divided
into 40,000 shares of 1,000 francs CFA cach. The issued
and fully paid capital is 31.5 million francs CFA of which
the West Cameroon Development Agency holds 29.5 mil-
lion francs CFA. There are no toreign interests. The
Company is organized into two departments, one for
import vehicles and the other tor general goods. 1t employs
more than S0 people.

® A sawmll projecr. Ram directly by the Agency at
Njoke, the cnterprise deals in sawn timber for local pur-
poscs and also manufactnres wood pancls, flower vases
and bowls. With a direct investment of 10 million francs
CFA, the project is very profitable, having an annual
wmover of 14 million francs CFA. It has morc than
o) employees,

® The Santa Coffee Estate.  This is a coffee plantation
with a enltivated area of 585 acres run by the Agency in
the grassland zone of West Cameroon. It exports its raw
coffee through the West Camcroon Marketing  Board
and, through the Board, purchases raw coffee from far-
mors. Last year it purchased 103 million francs CFA of
such coffee for the Marketing Board. Bosides dealing in
raw coffee, it has a canning department where it roasts,
grinds and cans coffee for both the local and the export
market. Akhough cusentially a coffee plantation, the
Estatc also runs a poultry farm and raiscs cattle which it
slaughters weekly for local distribution in - refrigerated
vams. This project employs over 500 people and is worth
186 million francs CFA.

® A loan schewme. The Agency grants loans for agri-
cultural, commercial and industrial purposes to both
individuals and groups. On 30 Junc 1967, the Agency
funds tied up in this scheme stood at over 200 million
francs CFA. The scheme has not been a complete success
becanse several borrowers failed to repay loans and the
projects for which most of the loans were granted had
not been assessed with sufficient care, a frequent occurrence
with such schemes in developing countries.

Though the West Cameroon Development Agency
came into being as a result of a recommendation of the
mission organized by- the International Bank for Re-
construction and Devclopment at the request of the
Governments of Nigeria and the United Kingdom, not
all the recommendations of the mission concemning the
organization of the Agency were carried out. The result
is that the Agency has not always been able to fulfil its
functions properly.

The present Government is understood to be taking
steps to re-organize and define the functions of the West
Camcroon Development Agency so that it may serve
the region more cffectively.




Research Projects

Shelling the Cashew-nut on an industrial Scale

Two main products are derived from the tropical
cashew-nut: the kernel (accounting for about 24 per cemt
of a good-quality nut}, which is used for food, and the
shell liquid, which is used industrially only (about 7 per cem
on the first extraction and about 13 per cent on the second
extraction, giving a total of about 20 per cent of the
original weight of the nut). Less important by-products,
such as tannin, can also be obtained from the cashew-nut.

In sceveral countries relatively litle or none of the
cashew=ntit crop is shelled because of the difficultics of
the operation and because no suitable machinery has
been available. Thus a large part of the harvest has been
lost. The same difficultics have prevented the spread of
cashew-nut cultivation in sub=tropical countrics where
climatic conditions are excellendy suited to the growth
of the tree.

The shelling of the cashew-nut on an industrial scale is
highly complex because, in order to extract the kemcl,
onc must fist extract the shell liquid, which contains
cardol and phenol, taking care that this liquid docs not
wet the kemel in the least and thus contaminate it

An ltalian manufacturer has developed a cashew-nut
processing plant which has been functioning for more
than four years on an industrial scale. The company has
been operating since 1962 a pilot installation with a
daily capacity of five tons and providing facilitics for the
training of technicians to direct the new industries which
have been or are being established in Affica. It is engaged
in the manufacture and initial crection of installations
with capacities of 3, 6, 9, 12 and 15 thousand tons and is
preparing complete cconomic and financial plans as a
guide for the establishment of enterprises to operate the
installations it supplics.

Substitute Fibres for Asbestos

The Roscarch Institwee of Building Matcrials, Brno,
Cazechoslovakia, has developed a fibre known as A-fibre
which is capable of replacing 15 - 20 per cent of the asbestos
in asbestos coment products. Substitution is made possible
by the fact that the A-fibre has a specially good resistance
in a cement medium and the mechanical propertics re-
quired in asbestos cement production. The basic materials
for its manufacture arc to be found in most countrics.

The rescarch programme aimed ot improving  the
utilization of the by-products is continuing.

For most cashew-nut producers, the problem of mechan-
izing the shelling of the cashew-nut was tormerly limited
and usually still is 1o that of developing a miracle machine
which would open the shell without damaging the kernel.

Experience has shown, however, that the complete
operation requires ten stages, namely: (1) cleaning ot the
raw material and initial sorting by size; (2) moisteningg of
the nuts; (3) roasting, contrituging and cooling; (4) sorting
into cight sizes; (3) opening of the shells; (6) separation of
the kemnels from the shells; (7) drying: (8) cleaning;
@) sorting and grading by size of the kemels; and (10
canning.

In the new installations, stages 1, 2, 3, 4, 6 and 7 are
entirely mcechanized; stages 5 and 10 are wechanized
with a very limited use of manual labour; for 20 per cem
of stages 8 and 9, the operation must be mamual.

For any country interested, the manutacturer can carry
out a preliminary technical, cconomic and tiancial study
on the possibilitics of establishing a new industry tor the
production and processing of cashew-nuts, and on iy
profitability and forcign currency caming  potential. In
addition 1o plant, the company provides technical assist-
ance to local personnel so that it will be in a position to
operate the plant.

The above information is based on watcrial provided by
CEDIMOM, which has conslrative stats with UNIDO,
For further information write 1o Olramare, 8. P.Q.,
Bologna, Inaly.

A-fibre is produced using ordinary installations tor the
manufacture of mineral wool. The degree of mechanization
and consequently the costs involved during the production
process can be adjusted to a certain cxient (mamly in
regard to handhing of raw materials and  the finished
product), depending on the particular cost_relationships
in the producing coumtry. The price of the additional
plant will not usually exceed 15 per com of the price of
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the production line, The price of the A-tibre may vary
acording 10 the specitic comditions in the producing
conntry, hn no case, however, will the production costs
for A-tibre excecd 1wice the production costs tor nornial
mineral wool. This means that the price ot A=tibre will
not be more than 30 per cent of the price of the average
asbestos nmature imported. The economic contribution,
theretore, comsists in the saving in forcign exchange for
conmtries which import ashestos, in addition 10 the saving
m the cost of the raw material,

A-tibre can be nsed in the production of asbestos coment
coverings, lining pl.nu and non-pressnre tubes. Its use in
the production of pressure tubes has not yet been sried.
howill pmlnhly not be possible to use A-fibre when the
product is 1o be subjected to the antoclave process,

Partial asbestos rcpl.mmcm by A-tibre does not call
tor any dumm in the technological installations for
the prmlmtmn of ashestos coment. The addition of A-tibre
does ot give rise to any difticultices in the wchnological
process, In tact, the rate of production will nsnally improve,
The quality of products with 13 - 20 per cent replacement

¢ howing the artificiel of the
MWA fibre. resulting in mwm n.oohuloa
between the fibre and the cementary stove

of ashestos by A<fibre mects the standards for asbestos
cemaent goods. Thus these products can be nsed everywhere
i the place of conventional asbestos coment.

It is possible w0 establish a plant tor the manufacture of
A-tibre or 1w adapt an existing plant producing mineral
wool whenever one can assume an annual output of at
least 3000 tons of A-fibre  i.e., where at least 1500012
of asbestos cement can be produced annually. With a
smaller ontpnt, the plant must be planned so that it can
produce cither A-tibre or mineral wool for insulating
purposes. The best location for the plant is n the centre
of the region in which the product is expected to be sold.
Taking into account the weight of A-fibee per unit volume
(120 1490 kg/m3), it is preferable to transport the raw
materials rather than the tinished prodnct. In the developing
conntries, a single A-tibre plant conld snpply the smaller

40

mnﬂmmmmnunmunmmmo

rosive solution. A thin layer resulting from the
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consumers of several countrics. The weight per nnit
volume of A-tibre would natnrally make its transport
OVErseas 10r¢ eXpensive.

It is probable that the Institute will continne to work
in this ficld and seck to bring about a higher degree of
replacement, perhaps wp to 30 per cent A-tibre. Bue
such products will probably already have certain technical
parameters difiering from those of conventional asbestos
cement. For cxunplc when they are used m regions with
very harsh ciimates, it will be necessary to provide for
cheap and cffective surtace protection for tinished pro-
ducts. In Czechostovakia this problem is alicady being
studicd. An important advantage of these prodicts would
be their low price. The high percentage of replacement
of asbestos wonld also help to sulve the problem of sili-
cosis, a discase to which workers in the asbestos coment
industry are liable. These questions, however, will be the
subject of futnre studics.
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Leather Industries in Developing

Countries

g ECENT ’EQUESTS from developing countsies o UNIDO
for more active participation in the field of leather
and leather manufacturing industries coincides with the
tanning industry’s recovery from what may be called
the Corfam-shock. This refers to the threat to leather
by the appearance of a synthetic polymer, Corfam, as
an alternative material to upper shoc leather. Corfam is
manufacturcd by the Du Pont Company, the same concern
that invented and developed the synthetic textile fibre,
nylon, twenty-cight ycars ago. Nylon is the fist of a
scries of man-ntade fibres introduced imto the traditional
field of natural materials, such as cotton, wool and silk.
Today both types of material co-cxist being comple-
mentary to cach other, and arc absorbed by an cver
growing demand for consumer goods.

Losther has always been a symbol of durability and
strongth, pleasant and comfortable to wear, regardless of
climatic conditions. It is known by its grain, which »
characteristically different for cach kind of animal skin,
by its intimatc warmth and fecl, and has been familiar
to man since the beginning of human history. The footwear
industry is the main consumer of leather and in his Text-
book of Footwear Mamfacnure, Mr. . H. Thorston says
“The valuc of leather is that it possesses more uscful
propertics than any other material yet discovered, owing to
its unique fibrous structure which is impossible to re-
produce artificially. k& has achieved and maintained its
pre-cminent position through the centuries on sheer merit
and modem rescarch has confirmed and explained what
the craftsman and his customer have discovered by trial
and error during these years”,

The only raw material from which leather can be
produced is animal skin and, in tum, there is no other
use for this raw stock except that of being converted into

Hides and skins are by-products of meat production,
the quantity of raw stack depending vnly on the demand
for meat and not on the demand for leather, There has,
howcever, hardly ever been any over-prodiction of hides
and skins; in fact, the demand has omweighed supply.
At present, raw hide and skin consumption in indnstrialized
countties is increasing, as is evidenced by the atest report
on the hides, skins and foorwear industry of the Organisa-
tion for Economic Co-operation  and  Development
(OECD). This shows that cattle Inde production i its
21 member states had increased by ¥ per com during the
period 1954 1963, Production of all three 1ypes of hides
and skins, that is cattle hides, calt” skins, sheep and goat
skins, increased more rapidly during the period 1958 1963
than in the preceding tour years, as a resh of 3 sharp
increase in the conswmption of mea. While sole leather
Eﬂdmim declined 1o alimost halt its 1954 output, npper

ather production rose by 50 per cent, sheep and goat
leather by 30 per cont, and leather footwear gonerally
by 20 per cont in the period 1954 195K and trom
1988 1963 by another 35 per cent. n the United States,
which has the largest per capita consumption of leather
footwear (3.5 pairs per wmom), production in the last
four ycars has remained at about this fignre and the increase
since 1954 has amiounted only to 10 per cent. Qv to
increased world consumption, a number of raw stock
countrics, such as Argentina, have taken restrictive icasures
against the export of hides and skins, in order to protect
their awn tamning industry.

The world's livestock population, according to a consin
in 1963, amomnted to 1,078 million head of cattle and
buffalbs, 970 million sheep and 310 million goats, The
annual increase amounts to about 2 per cent. (Sather:
Gerbereichemic nnd  Gerberer  Technologie, 1967, page 55,
and Freudenberg: Hiute wnd Fellmérkee der Welr, 1955.)
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The remarkable growth m world cattle hide supply in
recemt years s siressed ina report by ahe United States
Department of Agricuhiure. By 1966, the world production
of cattle hides was estimated to have reached 191 million
with a further rise in 1967 and an expected rise again in
1968. By adding an esimared 9 million buftalo hides,
the total annual cattde lide production may  reach 200
million, or expressed in wer-salted weight, about 3.6 mil-
lion tons, valued at an average price of USSO.30 per kg
making $1,080 million. Estimated annual production of
sheep skins is abow 400 million, valued at $500 million;
goar skins about 130 million, valued at $160 million.
Thus, the value of annual supply of hides and skins in the
world is about $1,740 million. This is more than twice
the value of the annual production of natural rubber,
estimated at 2.4 illion tons. Since the population grows
faster than the numbers of livestock and standards of living
arc rising, it can be cxpected that there will be ample
space for the increased production of both leather and
alternative materials to fill the gap between future demand
and supply.

Hide and shin approach to leather develop-
mont

At the meeting of the Economic Commission for
Asia and the Far East (ECAFE) in Madras, India, in June
1957, the slogan that emerged “The production of leather
and the manufacturing of leather products starts on the
grazing grounds and cnds on the wearers’ feet” pointed
to the nccessity of an integrated approach from the raw
hides and skins stage to leather manufacturing. The mecting
drew the attention of participants to the fact that the crucial
prerequisites to the development of Icather and its manu-
factures lics in the mobilization of all recorded and latent
best quality raw stock sources by applying up-to-datc
flaying and preservation methods; only when this has
been achicved can the establishment of manufacturing
units be justified. The best results can be obtained when
tanncnics can be supplied with indigenous quality raw
stock. Developing countries are in the fortunate position
of having an abundance of livestock and hides and skins
represent an important part of a country's wealth; the
procurenient of the best quality, therefore, should be a
national concern. For instance, the American authoritics
have placed raw hides and skins seventh on the list of
essential strategical raw  materials.  Most  industrialized
countrics, cxcept the United States, are short of cattle
hides, all are short of goat and sheep skins, including
the United States. Industrialized countries have insured
the production of high guality hides and skins by eliminat-
ing taying cuns and applying proper methods of pre-
servation. They have cstablished an cfficient line of supply
from the abatioirs to the tanneries through dircct sales
or through the intermediary of butchers’ agents and
collecting dealers, or by public auction sales organized by
agents of the producers.

There is a considerable amount of information regarding
hides and skins that can casily be made available to develop-
ing countries. For example, a publication of the Food
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and  Agricuhure Organization of the United  Nations
(FAQ): Flaying and Curing of Hides and Skins as a Rural
Indwstry, FAQ Agricultural Development Paper No. 49,
published in 1955, contains practical suggestions from the
animal slaughter to the grading and markering of hides and
skins. The US Forcign Agricultural Service of the Depart-
mem of Agriculture issues periodically valuable instruction
pamphlets to encourage developing countries to adopt
proper techniques and methods.

In most cascs, abattoirs do not employ qualificd butchers.
Slanghier and flaying arc carricd out by casual labour
brought into the abattoirs by the owners of livestock.
Even newly-built abattoirs are scldom provided with
flaying machines, which would climinate faying cuts and
cven where such machines exist, they are seldom nsed.

india’s tanning industry

India’s booming tanning industry is an exaniple of a
successful hide and skin approach to leather developnent
by the concentrated cfforts of the Government, rescarch
institutes, tanncrics and hide dealers. The Goverminent
has been cstablishing an incrcasing number of carcass
utilization centres throughout the country, where animals
that have died from natural causcs are properly flayed
under the supervision of hide experts, and meat and bones
arc converted into fertilizer, animal feed, industrial fats
and a number of other products. In view of the size of
India, this success could only be achicved through the
support given by the population to the institutions con-
cerned. India has the largest cattle population amounting
to about 200 million heads including buffalos, about
45 million sheep and 50 million goats. From this stock
25 million hides, about 90 per cent of which are obtained
in carcass utilization centres and only 10 per cent in
slaughtcrhouses, 40 miillion goat and 20 million sheep
skins, arc produced annually. Most of this raw stock is
processed in hundreds of Indian tanncries into semi-
finished leather and exported to industrialized countries
for finishing into high quality goods. By this mcans
India’s tanning industry cams about 400 million Rs. of
forcign cxchange, or about $50 million, annually.

Smell hide sontres in Molayele

It scems that rural butchers arc more receptive to im-
provements than abattoirs. For instance, the Malaysian
Govemment, through its development institution MARA,
has been successful in operating small hide centres in the
northem districts of the country by supplying free assistance
in the flaying and preservation of hides and skins to rural
butchers through the provision of a flaying expert from
India. During four ycars of operation, these centres have
produced properly fayed and preserved cattle and buffalo
hides 1hat are considered by local tanners to be the best
quality hides in Malaysia. The present demand for MARA
hides far outweighs the supply.

“Hides and skins improvement schemes may be operated
through a general organization or through a private
organization directed and controlled by the government”,




as recommended in the FAO publication, Flaping and
Curing of Hides and Skins as a Rural Industry (page 121).
“The flaycr plays the most important role in this scheme,
special attention, therefore, must be dirccted towards his
cducation. Expericnce has shown that once Hayers have
been taught the correct methods, have been supplicd
with proper knives and are given better working con-
ditions and higher pay, they are quick to make the besi
use of the opperrnitics presented.” In villages, the forma-
tion of co-opeiatives, which may also wndertake pre-
servation, grading and markcting, is desirable. The estab-
lishment of such co-operatives should be fostered by
governments. In abattoirs, pilot projects for the improve-
ment of Aaying should be cstablished nnder the supervision
and financial support of the government, until the amount
of the financial outlay has been recovered trom the hide
dealers. The hide dealers will be certainly prepared 10
allocate cash bonus funds to abattoirs it they receive
undamaged hides and skins. As far as prescrvation is
concerned, hide dealers should be tanught to apply safer
and morc cconomic methods through demonstrations
carried out by govermment cxperts. There are methods
today by which wet-salting can be carried out in 24 hours,
instead of in four or more weeks, This will reduce tied-up
capital and increase tumaver.

intograting primery production with ssoond-
ary menvfecturing

In developing countries with a prosperous ecconomy,
handicraft shoe and leather goods manufacturing  has
preceded the establishment of tanning industries. Hongkong
and the Lebanon have a Hourishing Ieather manufacturing
industry, but no local tanncrics. Singapore with a modern
footwear industry (the Bata Shoc Company) and 4 large
number of small shocmakers, cstablished its first leather
factory in 1966. ¥n such coumtrics finished leather has
been imported through a few specialized  agents from
abroad; when local tannerics were cstablished they en-
countered dithcubics in selling their leather, since both
shoemakers and the shoe industry preferred to be supplied
with imported keather.

Mecanwhile production costs were increasing, since the
raw hide is the highest cost of any single item, amonnting
to morc than 50 per cent of the manufacturing cost of
leather. The shoemakers, however, remained suspicious
and continued to import leather. The only winners in this
struggle arc the hide dealers. They have always preferred
to export their raw stock to industrialized countrics. Hides
and skins arc always in demand and cven with Haying
cuts and other defects they 1nay find customers in Europe,
at corresponding prices. The forcign buyer pays through
letters of credit, while local tanners arc lacking cash and
requirc credit terms. Tanners in industrialized countrics
know what they buy and can also process lower grade raw
stock into quality leather.

Leather is not the only factor determining footwear
quality. If the tannage and finishing s adequate, small
mechanical defects such as holes and cuts reduce onmly
the usable substance or cutting value, which is a mateer of

caleulaion. From the wiblemished parts tst=c Law toorwear
can be produced, provided proper design and appropriae
manutaciuring acchiiques are apphed wih paricular
cmphasis on toor comforr. One of the secrers of toorwéar
and leather goods designingg s thie abilny 10 unlize even
part of the surtace of the Teather according 10 the speait
requirements of the operations involved in the vianntaciure.

Assuming thar labonr, marker and capial are avalable,
the integration of primary  produciion wih secondary
manufacturing wonld have the following advaniages:

o Synchronization of leather  producoon i the
programme of footwear manntacturing regarding quan-
tiry, quality and assortment ;

o Flexibiliny in supplying the foorwear i wauth
new types and designs of leather 10 meet fashion trends;

@ Utihization of local raw hides and skins, with de-
fects suck as ents, holes, scraches, b otherwise not
impairing the quality of the leather:

¢ Utilization of off=cuts in the manutacinrmg ot the
leather produas;

@ Drastic reduction of tied capital requircmenms and
increase of turnover;

o Supplying leather to 1he secondary manutacturing
plant at manufacturing cost, thus accummbaing protu on
the final products.

Such a project would not endanger the livelihood of
the small shoemaker. The project could, in tacr, sapply
the handicraft industry with cut sole upper and lining
leather, take over its production and put 1 on wale as o
handicratt assortment, complementary o factory produced
tootwear and leather goods. Such co-operation wonld
benefit the handicratt sector by supplymg tailored imaenal
more cheaply, and inercasing productiviny and incone,

Economic unit, layout and cost

An avnual ompur of 300000 pairs of leather tootwear
(1000 pairs a day), supported by awamery capaaty of
750 tons (250 kg for one pair of shoey) wet-salied hides
and skins processed into 2 wide variety of sole npper and
lining leather is comsidered an cconomic nin, pusnitying
modern cquipment. Au additional vinnery  ontpat of
50 tons of hides and skiny processed o 10U s teet
of varivus types of leather am meet requireiems of
leather goods production included i 1he projea.

On a laud arca of three acres or 120000 a 3tm
122m (6,230 m2) gronud-Hoor faciory  bailding will
provide tor the tamnery unit 200 m2), the footwea
mit (2,000 m2), the leather goods unit (750 m2) nd tor
storage of raw materials and tinished produces (1,nnm?).
The rest of the arca will be occupied by anallary tacilines
like boiler house, clectricity supply, oftice, laboratory, car
park and other premises. The projea may conmnne abomt
30,000 gallons of industrial water (about 135 mY) a day
and require the installation of 500 kilovoltampere elecine
Ccnetgy.

The fomwear unit is expected 10 prodace hve pan
per worker per day, with a labour force of 200 workers.
The tannery, owing to its diversiicd producnion pro-
gramme, wonld cploy about 100 workers and the
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leather products unit about 30 workers, making a total
of 350 workers.

As far as methods of footwear production are con-
cemed, the cemented process scems the most suitable,
but the McKay-sewn and the direct moulded process,
nnay be also considered.

Eqaipment would cost abeut $150,000 for the tannery
:nd the same amount for the units for footwear and leather
goods, including auxiliary and laboratory cquipment and
mstallation cost, making a total of $300,000, .

The project could be divided into two stages. The
pilot plant for the training of a nucleus of workers and
technicians, in an improvised building of about 10,000 sq.
feet equipped with several key machines and after a year's
training the scaff and cquipmant could be integrated into
an industrial project. The improvised pilot plant building
could be part of the project and could be used later for the
sorage of raw materials. Such a two-phased project
development proved successful in the cstablishment of
General Leather Lud., in Singapore,

Teaching through production

Extension services organized by industrial inspectorates
in developing countrics, mostly through desk-type advisory
scrvices, have little appeal to producers. They will accept

innovation only after they have scen and tested the product
that has been processed by the improved technigues,
and arc convinced of its higher quality, lower manufactur-
ing cost and beteer saleability. To persuade an industry
to accept new processes, the product must be shown first
and if it stands the quality and salcability tests, the industry
will readily ask for the expertise of the process. Through
the establishment of such teaching factory units know-how
could be brought into lcather and leather manufacturing
units in developing countrics.

An cxample of such an endeavour is the famous Leather
School in Florence, Italy, that teaches leathercraft including
the manufacture of handbags and bricfcases, the processes
of tooling, modelling, moulding, cmbossing, gold printing
of lcather and the production of a large varicty of leather
goods for the tourist trade in a selfsupporting commercial
enterprise. The school employs only a fow instructors
and technicians, the bulk of its labour force being made
up of about 30 students attending onc of the training
COUrCs.

The dissemination of technical know-how to the tanning,
footwear and handicraft industrics by mcans of well-
cquipped teaching factorics where workers and technicians
coukd be traincd under industrial conditions, could provide
a permancnt supply of skilled workers and industrial
managers to the trade.

Answers to Industrial Inquiries

Processing of sheepskine, lambekins and wool

The UNTDO Industrial Inguiry  Service reccives vequests
Jrom devcloping conmtrics for possible solutions 1o o wide variety
of indwstrial problems. In order 10 give readers an idea of the
range of the topics corered, cach issue of the Industrial Rescarch
and Development News publishes o selected list of questions
waently reccived by the Scevice, in oddiion 10 an answer 1o
o specific ingniry.

Readers are invited 1o weite 1o the Industeial Inguiry Serviee
for furthr junjormation on answers 10 any of the  questions
published below, quoting the refereme number, or 1o bt
inguirics on similar or other industrial problems,

Information las been requested on the following:
Mochamization and expansion of copper plants in order

10 improwve the copper work in a sinclting section
(511

A Jactory i Torkey

4

Matcrial on a project for the cstablishment of a food
canning plant for producing jam, quince, guava (526)
An as:ociation of consultants in Peru

Austrian, German and Swiss machine tool and dicsel
engine (20 to 500 HP rating) manufacturcrs (528)
An industrial adviser in Indonesia

How to plan, organmize and co-ordinatc the sctting up
of a new factory and offices mainly for glass processing
and mirror manufacture on cxisting sitc; technical
collaboration and assistance in modern  production
mcthods and in compounding cxisting skills and know-
how (533)

A company in Malta



International market prices for varions qualitics of cotton
textiles; the sources of information w approach dircady
(337)

A bavk i Torkey

New ways of desiccation of onion, garlic and leek ; suppliers
of machines and equipment for such a process; estinated
cost of desiccation unit for processing 3000 5,000 tons
per year of raw material (546)

Au inguirer from Iraq

The addresses of factories producing machinery for the
manufactare of spectacle frames from plastic macerial (360;
Au inguirer from Guatemala

Fading of car/bns brakes; cconomical design ot esting
apparatus for such fading accompanied by diagramnss,
graphs and cxplanation (561)

An information and  docnmentation cewtee in the Unired
Arab Republic

Industrial organization, management in - general, vom-
mercial management, marksting, financial managemen,
operational rescarch, handicrafis, wexules and leather
(362)

An information centre W Algeria

An instrument for the mcasuremient of the zeta potential
of solids, such as aqueous suspensions of pulp and
suspensions of fillers, with or withont the addition of
anionic and cationic substances (565)

A pulp and paper institure in Yngoslavia

Studies relating to the determination of optimum size of
production unit in industrial sectors, ¢.g., leather and
footwear, buildings, public works, wood and furnishings,
methods uscd, criteria for determining wnit, size (567)
An institute in Tomisia

Standards and patents of aluminium and alumininm-stecl
clectrical conductors; fabrication of aluminium kitchen,
house and office furnitnre, aluminium foil, screws,
studs, nuts and pipes; alumininm extrusions presses and
other machincry (568)

A scientific and technical rescarch organization in Turkey

Technology recommended for the production of citric
acid (a plant with 2 capacity of 1,500 tons per ycar)
from sugar beet molasse (569)

A minisiry in Syria

The use of dry ice in freczing in small trawler: how to
kecp the dry ice before use at sca; design of storage in
trawler; other techniques or specification  standards
required (573)

A winistry in Thailand

Names of forcign institutions providing training in inter-
national trade and various scholarships and fellowships
available (574)

Au organization in India

The role of rural co-operamne socienes, osually based on
the agrivaltural producs aed relaed mdosties and on
handicralts (373
A vl co-operanives organizanen i s

Pesignn of sifos tor storagee ol siprars wender speciications
tor tranport, ar-condmomng and conteol cgmpnsen
(381}
organsezarion p te Uinined Viale Rapahis,

Processing of shins

An ingairer froun Cyprus asked tor the wanes of bocks
in English on the latest tecdmgques for g Lunbskans
and goavkins and on bleaciug and dyeme 1echmgnes,
as well as for mtormation on chenuaal agents nvad wm the
tamming and bleaching of swepskins and on ethods ol
dying wilky whitve Limbshins, sheepshims and swool (e

The Wool hdhisioes Rewarch Assocnason (W IR AL
Headingley Lane, Leeds, Fagland, provided the tollowmye
answer to the sceond part of his query.

We are asstunning it your mquiry refors 1o tanned
sheepskins with feece intact. Before any turther procesimg
can be carried ot e skins require scouring with o
soap/soda solution or detengent. Again we are assinng:
that mitky white mcans as white as possible and sigggeen
the following methods:

1. Treat for a winimum of one hor ar 92 4:3°C w
2 per cont solution of sodwnn bisulpluie, adpisted
to pH 7.

2. Treat for a minimum of one hour ac 4% 43°Cma
1 per cent sodimn bisnlphare solution adomed 100
pH 4 with formic acid.

3. Treat for 30 45 minwes a 490° 45 Cm oa solution
of sodinm hydrosulphite (3 4 per com on the woghn
of wool) and acidity by treaimg i a bath containig
1 per cont of formic acid on the woyeht of wool, for
10 15 minues,

Each method should be tned wm order o decnme
which yiclds the most acceptable result. # nalky whiee
1S meant to COnvey A whitvr than natural uvlnmmg.
the following method could abo be 1ested:

The sheepskin should he seeped overmghe o hath
of 2 -3 volumes hydrogen peroxide adjusted 10 plt 9.5
using ammonia or sodinn  pyrophosphate, stiomg a
about 40 C and allowing the bath (o cool naurally. b
important  that the holding vesel be wood or stamless
stecl.

After treatment by any of the above methods the km
must be thoroughly rinsed before deymge.

if milky white means that i the natnral condmion
the skins arc too white and require & blwe or creamy
appearance, we suggest that the inguirer contact the
technical services department of a repumable  dyestnfhy
manufacturer.
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For Your Information...

Tle following publications may be  purchased from: United
Nations sales diswibators, through local hook dealers, or directly
from : Sales Scaion, Room 1059, United Nations, New York,
NLY. 10017, United States of Awerica, or Distribution and
Sales  Scevion, Palais des Nations, CH=-1211 Geneva 10,
Swirzerland. Prices are given @ US dollars bat payment may
be ade in other currencics.

The Establishment of the Brick and Tile
industry in Developing Countries,
122 pages (ID/15; Sales No.: E69.1LB.19; 81.50).

This paper was prepared by H. W. H, West of the
British Ceramic Rescarch Association, as consultane for
UNIDO, for the Interregional Seminar on the Develop-
ment of Clay Building Materials Industries in Developing
Countrics, held in Copenhagen, Denmark in August 1968,
The report of the Seminar, The Development of Clay
Bialding Matcrials in Developing Cownrrics, 50 pages (11/28,
sales Noo: E691LB.18; $1.00) was reviewed in IRDN,
Vol. IV, No. L.

UNIDO also submitted this paper as a background
document at the Workshop on Organizational and Tech-
nical Measures for the Development of Buikding Materials
(Moscow, 25 Scptember 19 October 1968).

In the introduction the author traces the development
of the brick and tile industry, particularly in Europe and
North America. He then discusses sich major aspects of
the industry as aw materials, winning and haulage of
clays, clay preparation and product manufacture, drying,
tiring and productivity and cthiciency.

The last chapier deals with the establishment of the
heavy clay industry in developing countries. The author
discusses three main points:  requirements for building
materials, prototype plants and provision of staff.

Factors inhibiting the Indigenous Growth of
the Fertilizer Industry in Developing Countries,
120 pages (Sales No.: E6901LB.21; $1L.o0).

This publication is the report on a mecting of an ad hec
group of cxpens from five fertilizer-deticit countries and
consultants from five fertilizer-surpius  countries which
was held at the headquarters of UNIDO in Vienna from
6 to 10 May 1968, The meeting, organized by UNIDO,
reviewed the factors inhibiting the indigenous growth of
the fertilizer industry in developing countrics.

This publication consists of two parts: Part 1, the Group's
report and recommendations; and Part 11, the working
papers presented at the meeting.

The recommendations concermed the lack of capital for
the purchase of cquipment and  know-how, problems
relating to raw materials, the inadequacy of infrastructure,
the shortage of trained personnel, marketing inadequacics,
internal policics, pricing policies and the cost of production,
inadeguate project planning and exceution, and lack of
cfiective regional co-operation.
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Among the reccommendations were:

@ Thu developing countries explore fully the pos-
sibility of regional co-operation with regard to the as-
surance of a firm supply of phosphate to safeguard them-
sclves against the time when lack of phosphate may become
a limiting factor in crop production;;

@ Tlat UNIDO, in co-operation with the developing
countrics, take steps to promote the training of personnel
in fertilizer technology, plant maintenance, management
and the marketing of fertilizers;

@ That the local fertilizer industry in cach developing
country develop its own agronomic rescarch units in order
to assess independently the best cultural practices and
product mix and promote their application;

® That the pricing policy of government bodics
concerned  with agricultural products in a  developing
country include an incentive to stimulate farmers to use
more fertilizer, cither a bonus for agricultural products
or a subsidy for fertilizer.

Experts from the fertilizer-deticit countries of Brazil,
India, Mexico, the Sudan and the United Arab Republic
attended the mecting. Consultants from the  fertilizer-
surplus countries of Anstria, the Federal Roepublic of
Germany, Japan, the United Kingdom and the United
States participated.

The working papers presented by the experts concerned
the fertilizer industry in cach of the developing countries
represented and analyses of some of the factors affecting
the growth of this industry throughout the world.

Planning for Advanced Skills and Technologies,
225 pages (ID/Ser.E/3; Sales No.: E.69.11.B.8; $3.50).

This publication contains studies presented at the .4d
Hoc Mceting of Experts on the Role of Advanced Skills
and Technologies in Industrial Development held in New
York in May 1967.

The studics arc presented in four sections. The first,
Technology and Skills, presents the problem of the inter-
rclationship between advanced technologies  and  skill
requirements. The papers discuss questions of definition,
measurcment and classification of skills. The topics and
authors are:

e Tcchnology and Skill (John Vaizey);

® Classification and Analysis Based on Know-how and
Skills (Janos Timar);

@ Job Evaluation as a Source of Information about
skill Requirements (Lawrence B. Cohen).

The sccond part, Cheice of Techmology aud Other Theo-
retical Issues, includes studies on: the problem of choice
of techniques; a model of growth of a centrally planned
cconomy with surplus labour under possible changing
capital-output ratio; and modcls of optimal growth. The
topics and authors arc:

® Choice of Technology: A Critical Survey of a
Class of Debates (A. K. Sen);

@ Investment Criteria in Developing Countrics (Kazi-
miicrz Laski);




o Technological Knowledge and Economic Growth
(Karl Shell).

The next section, Industrial Manpower Phuming, contains
a paper discussing planning for changes in productiviry
and to mect skill requiren:ents in manufacturing indusirics;
a study on manpower planning; and a report dealing with
planning scientific and technological rescarch in a centrally
planned economy. The topics and authors arc:

® Planning Mcthods and Skill Requirements and
Productivity Change (George Cukor);

@ Productivity, Skills and Education in Manufacturing
Industrics (Mannel Bymelinan);

e Plming and Programming Mcthods Used in the
Czechoslovak  Socialist Republic in Relating Scientitic
Rescarch to Industrial Growth Targets (J. Chvital, J. Nekola,
L. Riha, L. Tondl).

The papers in the last section, Policics for the Adoption
of Advanced Technologies, cover the pattern of dualisti
industrial development in China (mainland) where the
largescak, centrally planned industrial sector coexisted
with the so-called local sector; the organizanonal and
control aspects in the adoption of advanced technology
in the context of recent experience in the Union of Soviet
Sacialist Republics; and the pattern of industrial develop-
ment in Latin America in connexion with the waining
and cducational requircinents demanded by the industnal
development process. The topics and authors are:

® Local Industry and Choice of Techniques in Planning
of Indwstrial Developmem in China (mainland) (Carl
Riskin);

® Business Organization and Transfer of Technology:
Experience of the Union of Soviet Socialist Republics
(Alexander Woroniak) ;

® Requirements and Training of Highly Skilled
Manpower for Latin American Industrial Development
(Zygmunt Slawinski).

For inforination on No. 4 of the series, Proples of Mann-
Jacturing Esablishments, Vol. 1(SalesNo.:E.67.1LB.17; $5.00),

scc IRDN, Vol. 1ll, No. 1, page 45, No. 5, Profiles of

Manfacturing Establishments, Vol. 1l (Sales No.: E.68.11.B.13;
$6.50), was reviewed in IRDN, Vol. IV, No. I, pages
4647,

Treining for industry Series, No. 1

Training of Economic Administrators for in-
dustrial Development,
191 page; (ID/Ser.D/1; Sales No. : E.68.11.B.12; $2.00),

In 1962 the United Nations Centre for Industrial De-
velopntent, the work of which was taken over by UNIDO
on 1 Jamary 1967, conducted a survey on the ficlds of
development covered by various training institntes.

The replics made it clear that the focus of training was
on problems of economic planning and that industrial
development was considered only incidentally.  Such
policies arc far from satisfactory having regard to the
cnonnous need for educating and training government
officials in a large number of countries which have in-
troduced or are about to introduce comprchensive in-
dustrialization schemes.

Recognzing  these needs, the Centee gave serions
atiention 10 the problem of g ccovomic admmi-
strators in order to aceelerate the mdustradizavon of the
developing comtries. Three wam arcas were tound 1o
be of panicalar imporiance weths conmesion:

® The establishment of an wnderstandmg of the pro-
coss of mdistrialization and of the instmtional tramework
within which i 1akes place:

@ The defmition of the roles and timeuons of economi
adwinistrators dealing winle varons aspects of industrul
development policy

o The plimning and orgamzation ot specaal 1ranung
programmes tor such admmistraors, bearing m wind
the conclusions reached in considering the issmes above.,

It was felt that there was a need to examine these three
main aspects and their funcnional mterrelnionsliips ob-
jectively i order to provide the necessary backyground
against which the regnireients tor turther acion conld
be more clearly detined. The Cemre and the Burean ot
Technical Assistattce Operations, w1 co-operanon with the
Development Centre of the Organizanon tor Econonne
Comoperaaon and Developraent. organized the tinste hier-
regional Working Party on the Trainme of Econoun
Adminsirators of Developimg Countries me bndustrnal
Developmem; the Working Party wer i Parts m Seprem-
ber 1963,

The topics of the papers and thar authors are as tollows:

e Evaluation of training programmes for cconomi
and industrial administrators (the United Nations Centre
for Industrial Development);

® Organization of training programmes i industral
cconomic administration (Yap Kic Han),

® Review of problems involved in the traiming of
cconomic administrators in the ticld of industrial develop-
ment (Francois van Hoek),

o Administration of mdnstvial progranmmes in develop-
ing countries (Celso Furtado);

@ Concept and fumction of cconomic adnunisirators in
industrial development programmes (Richard 8. Thorn):

e Improving the training of industrial development
planning administrators (Vidosav Trickovic);

e Level. duration and location of training programmes
(P. Borel);

e Nature, merits and content of academic .md in-
service types of training programimes for mcustrial cconomic
administrators (David Camcey);

@ United Nations training programme in industrial
development and  pluming  for  Atrican  government
officials (the United Nations Centre for ndustrial Develop-
ment);

® The expenience of SVIMEZ (Association for 1he
Industrial Development of Southern Ttaly) in the traimng
of industrial cconomic administrators (Pasquale Saraceno)

® Problems of developing adequate traming program-
mes in the ficld of project preparation and evalwation
(L. }. Zimmerman);

o Review of methods used m the tormulation il
implementation of industrial development programmes and
projects; implications for ahe formulation of - traming
programmes in industrial developmem (Morrs | Solomon).
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Calendar of Meetings

institute of Pood Technologists,
30th Annusl Meeting

San Franciseo, Calitornia,  24--24 May.
Tustitute of Food Technology, 221 N. La-
slle St., Chicago, Hinois 60601, United
States of America.

Conference on Mechaniasms of Cor-
rosion and Corrosion Prevention

Liege, Iklgium, 28—29 May. Belgian
Center for the Study and Pocunientation
of Water, 2, Rue Armand Stovart, Lidge,
Boelgiam

Union Internations! des Industriss
Graphiques de Reproduction,
XXIVeh International Congress

Zinch, Switzerland, 16 June. 117, Bouke-
vard St-Germain, Parts 04, France.

h internstionsl Galvenizing Con-
forence

Dhibsseldorf, Tederal Republic of Germany,
712 e, Buropean General Galvanszers
Association, o Zine Development Asso-
viation, M, Berkeley Square, London, W T,
Clmited Kmpdonm,

fedoration of Associstions of Tech-
niolans in the Paint. Varnishes,
Enamels and Printing Ink Industries
of Continentet Europe, Congress

Momreux, Switzerland, 713 June, Chri-
stian Bourgery, Secretary General, FATL-
PEC, 2, rae Saine-Dominigue, Paris 8¢,
France.

190 intornationsl Ges Conference

Moxow, 812 June. R. H. Touwaide,
International Gas Union, 4, Avenwe Pal-
merston, Brussels 4, Belgiom,

Sominger on Chemiosl Pressesing
Moshinery snd PMants in Developing
Countries

Kiwigstein/ Caunus, Federal Republic of
Germany, 426 June. Industrial Techno-
logy Division, United Nations Industrial
Development  Organization, P.O. Box
7, A-1011, Vienua, Austria,

4

Conference on Scanning Electron
Microscopy in Materisis Science
Newcastle upon Tyne, England, 7-9 July.
The lnstitute of Physics and The Physical
Socicty, 47, Belgrave Square, London,
S. W, 1, Unued Kingdom.

Industrisl Application of Computers,
"Compeontrel 70"

Miskolc, Hungary, 7--11 July. Socicty of

Mechanical  Engincers, Gépipari Tudo-
ndnyos Egyesitlet, Szabadsag tér 17, Buda-
pest 'V, Hungary.

1970 internations! Powder Metell-
urgy Conference

Now York, 12 16 July, Metal Powder
Industrivs Federation, 201 East 42ud Strect,
New York, N Y. 10017, United States
of America.

2nd Sympesium on Cresp in Btrue-
tures, internations! Unien of Theore-
tical and Appliod Meoheniss

Goteborg, Swoden, 1620 August. Pro-
fessor F. K. G. Odgvist, The Royal Institute
of  Fechuology, Torsteusonsvigen 7D,
18204 Djursholin, Sweden,

ntornstionsi Wool Textile Reneerch
Conforense

Berkeley, California, 18--27 Aogust. Doc-
tor Harold P. Lundgren, General Chair-
man, ¢/o Wool and Mohair Labotatory,
U. 8. Dept. of Agriculture, 800

Street, Albany, California 94710, United
States of America,

Chemiesl Enginaering Canforenss

Melbourne and Sydney, Australia, 19—21
August (Melbourne), 24—26 August (Syd-
wey). The Secretary, Australian Academy
of Scicace, Canberra City, ACT 2601,
Australia.

2nd International Conference on the
Strength of Metals and Alloys

Pacific Grove, California, 30 Angust to
4 Scptember. Dr. J. A, Fellows, Dircctot
of Technical Programming, Amecrican
Socicty for Metals, Metals Park, Ohio
44073, United States of America,

iron and Stes! Annusl Convention
and Exposition

Cleveland, Ohio, 1417 Scptember. Mr,
W. C. Friesel, Managing Director, 1010
Empirc Building, Pitsburgh, Pa 15222,
United States of America.

Sympesium on Design of Cencrete
Structures for Creep, S™rinkege and
Tempoersture Changes (conorete, re-
inforoed and prestressed concrete
m;

Madrid, 17—I8 Scptember. Internationsl
Amociation for Bridge and Structural
Engincering, c/o Ecole Polytechnique Fédé
rale (Swiss Federal Institute of Technology),
CH-8006 Zurich, Switzerland.

Srd Annusl Maosting of Water
Poliution Contrel Pedloration

Boston, Mass., 4—9 October, Mr. R, A,
Cantham, Water Pollution Control Federa-
tion, 3900 Wisconsin Avenue, NW, Wash-
ington, 1. C., United States of America.

Food and Buiry Precassing Expe ‘N

Houston, Texas, 1 —3 November. Dairy
& Food Industrics Supply Association, Inc.,
1145 19¢th Strect, Northwest, Washington,
0. C. 20036, United States of Americs.

Amoviosn Conerote nsthiute Fell
Senvantion

$t. Louis, Missouri, 2—6 November.
Mr. W. A. Maples, Exccutive Disector,
Ametican Concrete Institute, Box 474,
Detroit, Michigan 48219, United Seates of
America.



In 1970 the Industrial Research and Development News will he published
in three language editions, English, French and Spanish. For technical reasons,
it is anticipated that there will be a time gap between the appearance of the
English numbers and those of the other two languages in the first year of tri-
lingual publication. The annual subscription rate for each edition is US$4.50.
Readers in Africa and Europe who wish to subscribe should write to:

Distribution and Sales Section
Palais des Nations
CH-1211 Geneva 10
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Readers in other parts of the world should send their requests to:
Sales Section
Room 1099
United Nations
New York, New York 10017
United States of America.

Avticles 10 be considered for publication, comments on material published
and suggestions for topics to be covered should be sent to:
industvial Rossarch and Developmont News
United Nations Industrial Development Organization
P.O. Box 707
A-1011 Vienna
Austria.
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