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FOREWORD

For many years there has been a need for a medium through which
information relative to induastrial research institutes would be ex-
changed between countries, It has been felt that such an ¢xchange would
assist in the process of establishing new institutes and in improving
existing ones by way of providing guidelines on organizational structure,
management of research programmes, financial matters and other
related questions. Such a medium would promote the application of
technical and scientific knowledge acquired by one institute, in solving
a particular research problem, by others engaged in a similar type of
research, It would help avoid the duplication of efforts in research
areas explored already. In general such an exchange of information
would promote interinstitute co-operation by acquainting institutes with
mutual problems, by publicizing the results of their research, and by
establishing intellectual ties between them,

A recommendation of the United Nations Interregional Seminar on
Industrial Research and Development Institutes in Developing Countries
Which was held in Beirut, Lebanon, in Deceniber 1964, called upon the
United Nations to disseminate information on the organization, func-
tioning and progranimes of industrial research institutes and similar
organizations "with the view to facilitating the interchange of such
information between different countries®. To implement it, the Centre
for Industrial Development sent out a questionnaire to some 200 insti-
tutes throughout the world to ascertain the appropriate way to promote
this exchange, Returns showed that institutes generally favoured the
idea of exchanging information; that they thought the exchange could be
effectively carried out via a central clearing house of inforniation to
be established at the Centre for Industrial Development of the United
Nations and by a periodical published by the United Nations. The
responding institutes expressed their willingness to co-operate by
providing material pertaining to their establishments toward this end.

The Committee for Industrial Development, a subsidiary body of
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the Ecomomic and Social Council of the United Nations, at its fifth
sc3sion in May 1965, took note of the steps taken by the Centre for
Industrial Development and expressed its support and approval of the
project. On the basis of this approval the Centre for Industrial Develop-
ment began planning for the first 1ssue of a new publication to be known

as Industrial Research News.

A follow-up to the iitial questionnaire was subsequently mailed to
institutes requesting specific details concerning the organizational
aspects, functioning and programmes, and asking for co-operation and
general support, The response to this second questionnaire has made
it possible to compile material for this, the first issue, Subse quent
issues will be based on the responses from industrial research insti-

tutes in various countries,

Industrial Research News intends to pursue the following goals:
to disseminate information on the aims, orgonization, research pro-
grammes, needs, problems and achievements of industrial research
institutes throughout the world; to keep institutes informed about
current status and progress of industrial research projects; to acquaint
Governments, industry, and other interested institutions with the scope
of services rendered by institutes and the benefits that can be derived
therefrom; to publicize the results of research; and to promote inter ..
institute co-operation by advising institutes of offers of, or requests
for, technical assistance in industrial research problem-solving, the
exchange of services or material and equipment, the interchange of
personnel and other matters of mutual interest,

The Centre for Industrial Development would appreciate all come
ments or observations from authorities responsible for industrial
development both in the industrialized and the developing countries
that may lead to improvement in the effectiveness of subsequent
issues of this periodical,

S W heil Rl

I. H. ABDEL-RAHMAN

iv Commissioner for Industrial Development
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Action on industrial research

m.wm-»mc-nmnm,

Menile, Philigpinee

In 1963, General \ssermbly resolition 1940
(XVIIh called for the convening of an intere
Radional sy mposium on industrial de ve iopment
0 he preccded by regional and subregiona
Symposia relating 1o the probiems of the indus-
triatizstion of developing coumtries. As a
result, 4 series of regiomal SYmpesia have
boen planned by the three regional acono ic
eommissions in the developing arcas in co-
operation with the United Nations Centre for
Industrial Develapw.ent. These meetings are to
oxamine the stutus, prospects snd problems of
ndustrial development in developing countries
in evder te sccelerate their industrialization

The promotion of industrial resear h in the
develeping countries is recognized 1s essential
for the accelerstion of their industrial develop-
mont. The interregional Yeminar on ndustrial
Resedrch ani Development institutes 1n Devel -
oping Countries which was held in Peirut,
1Lebanen, in Decembher 1964 recom mended ErR |
madber of urgency et the de velaping countries
should take e necessary steps b0 establish
ipprepriste industrial research and develop-
ment facilitios or te =trengthen exinting ones.
Consayuently this tapic has heen included for
diacuasion in the meeting in the ECAT I region
in December 1968 and for thet in Africs in
Jumiary/February 1966,

In preparstion for the Asian Conference on
Induotrialisstion, an Eupert Growp met in
Banghok in Auguet 1968 to prepare a decument
which weuid review and sdvise on the appro-
priate action which should be tahen in the
coumtries of the region 10 promete induetriai
resourch and design,

The Expert Group, wider the Chairmanchip of
Dr. Camto G. Manuet Commissioner, Nationad
Institute of Science and Technology, Manila,
Philippines. found thet moet countrios in the
region "face sericus probiems n regurd te
sciontific and techmical porsonnel, flnane ial and
foreign enchunge reseurces. iastrements sad
Sqiipmon:, documentation services aad sther
facilitios” The following are seme of the

findings and recommendations oi the Fxpe rt
Giroup on Industrial Research:

"For industriil revearch and development,
the mest \mportant requirement s com-
petent  scientific and techaical personnel

"To enuble scientist= to make their niixi-
mum centribwtion to research and develop-
ment  they must he assured » high wocial
stutus . adeyuute emoluments ami promotion
vppertunities amnd congenial atmosplhere amd
conditions for werk

"In the abmence 01 the willingness hy
induatrial tirme to undertake anl suppoIt
1acustrial resenrch, the major responsibility
for initiating and supparting it devolves on
the grvernments

"Mince most of e countries Mdave meagre
finamcinl reseurces and lLimited technicul
persennel, K 18 essential that resesrch
ofort he preductive of results capable ol
industrial application. The research projects
should be direcily related to progran mes and
plans  of industrial develpment of the
cowmtry ;

"The results of resesrch should be availa-
be 2 2 level where they can be wilized by
industrial firma, They sheld inchude pidot
Plant data, design and engineering det: amd
market assessment and econemic feasibility
studies. Arrangements should also be made to
o auTige fimuncial participetion by iRdus-
trial firms in pikit phant udees ;

"In mest develeping countries. industrisl
firms prefer o import foreig: know-how
and tochmology. particularly simce it Mas
e advantage of 4ssul | performance and
often in udes supply of syuipment training
of persennel and fimancial participations.
Spocial incentives will have to he offered
Vo industrial firme to compensate for possible
boss in utilization of the results of nligennu -
researel, of i wadlertaiing heir own re-
search and develapr e nt;




"R is recommendnd that the Povernments
shouwld give special incontives by way of
lieral exemptions. risk (apital «nd subsidies
bo industrial firms whe may w1l Tacinge e
know-how or tahe steps 10 deve, W e own
industrial re<earch efMorts .

"Co-aperative Research \seociitions for
Induetry have proved a particularty usehl
toal in developing industrial research by
small and medium scabe industrial firmes
They receive finamcial and orgunizational
suppert from she government 1nd uadertahe
research lor use by the emtire industry:

"R is recommended that purticular re-
search encouragemerdt be provided bo firms
willing te form co-eperative research ssso-
eiations and undertake research:

"In nost of the developing countries. there
ire ne consulting engineering firms for
dosign and engineering, market Pensibility
studies, oic. lndustry alco dees net have
competont technici! persesnel to asdvise
hem on precess development and treubie-
shesting within the factories.

"R is recomimended that to Murther indue-
trial develepment. institutbes for LREMSL Y iad
rosearch snd development and the sciontiats
should provide COnSUMANCY SOTVICOs 10 Lndhis -
trial firme

"N ia recompended that urgent steps he
tabon by ECAFE 0 st wp a2 Negiondl
Council for Industirial Research and Te h-
nodagy ' under its nogis;

"Iernat onal 1asistance has heen of grest
henefit 1o the countries of the region. Several
agoncios of the ['nited Nations have heiped
develaping countries with libeary and dmey-
mont:ation facilitios, technical lberature .
machinery, eyuipment and inet rements pro-
meﬂhnrvbua(mmhlm-
ships o sciontists for spocialised training
and Digh education in he advanced countries .
Assistunce has ales hoon provided Wrough
regional plans and bilatorsi agrooments he-

twoen the advanceod coumtiries and the develop-
ing countries "

\eting wpon the findings and recommenda-
tiome of the Ewpert Girowp an Industrial Re-
seurch, e Asian Conference on Induatriali-
Lation  recommended, on development of
industrier. inggr aliy:

Thet, in order to attract and koep sciantists
I research inetitutions, suitable measures
must be tahen 1o ansure e status emaodu-
ments aind service comditions of sciontists,

While sciemtific and industrial research
institutes should fanction as sutonomeus or-
Snnizations, the closest possible association
and perticipation by user departments. indus-
tries snd planning suthoriies in the research
programmes of industrial research and de-
velapment institutes sheuid he assured.

The closest possible association in toaching
and research and the use of sywvipment sheuid
be onceurnged by the resenrch instiwtes and
the universition, and induetrial research ineti-
tutes Mhmwm.xnw-
ments for officiont decumeniation and librsry
services for the sciontific persennel.

The Conference hurther recommended that as
2 matler for regienal and internetional ce-
Speration. and in order 10 aveid waste of
SCAFO0 FeSSUrces en redundant research ia
diloront institutions and te stimuiate ex-
changes of information and co—-ordinate re-
search sctivities, an Asian Council for Indus-
trial Rosserch and T e estobitohed
&8 sh organ of the ECAFL, to he compoeed
of hoads of imporiant research instittions
n the countries of the region,

Te onable the Council to act as s eataly st
and 40 promate the must effuctive co-eperation
botwoon umm-,-mmruh-
search (ffice should be ootibiiched within the
bndustiries Division of the BCAFE secretarist
which should serviee the poriadic mostings of
the Council and stimuiste Je direct enchonge
of researeh pregrammes snd prejocts hotwesn
he co-aparsting institutes of the regien,




United Nations Organization for Industrial

Development

The General Assem by of the United Nations, at its twentieth session
8 December 1965, adopted wnanimously a resolution estadlishing an
owionomous orgonization within the United Nations to be Mmown as the
*United Nations Organiaation for Mmdustrial Development®, The new
Ovganisation is expected to take over the Amctions and responsibilities
of the present [mited Nations Centre for Industrial Development,

The resolution includes, inler alig, the following operative para-

graphs;

*Taking note of the widespread desire for
8 semprehensive organization for industrial

develepment,

*1. Decigdes 4o establish within the United
Nations an awtonomous organization for the
premetion of industrial development 1o he
known as the United Nations Organization
for Industrial Development;

"3. Decides that the administrative and
research activities of this organization shall
be financed from the !nited Nations regular
budget, and its operational activities shall
be Ananced from volumtary comtridutions to
it by Governments of the Member States of
the United Nations, of the specialised agen-
ctes and of the International Atomic Energy
Agency, as well as through partictpation In
s United Nations Development Programme
o the same basis ss other participating

orgeni sations ;

‘3. Decides that the principal organ of
e organisation shall be the Inchustrial
Deovelopment Board:

‘4. Dogests the Secretary-Gemeral to
meke arrangements, in accordance with
Artisls 101 of the Charter of the United
Nations, for the imemediste ostabiishment
of an adoguate, pormanent asnd feli-time
secretarial, as s part of the organaisation,

which will avail itself of the other appro-
priate facilities of the Secretarist of the
United Nations;

3. Decides that the secretariat shall be
headed by an Executive Director for Indus-
trial Development, who shail be appointed by
the Secretary-General of the United Nations
and confirmed hy the General Assembly;

"6. Decides to set up a special gd hoc

committee composed of thirty-six Member
Mates of the United Nations, of the spe-
clalised agencies and of the Imternational
Atomic Energy Agency, in accordance with
the principie of equitable geographicul repre-
semation, to prepare the necessary operating
procedures and adminlstrative arrangements
of the organization established under para-
graphs 1 to § above, taking into account the
reports of the Secretary-General submitted
to the General Assembly, document A/C,2/
L.7T%, the reports of the Committee for
Industrial Development and the relevant
views enpressed in that committee, in the
Economic amd Social Council, at the United
Nations Conference on Trade and Develop-
ment and in the Gemeral Asscmbly, and to
report thereon to the Committee for Indus-
trial Development at its sixth sesslon, to
the Ecomomic and Social Council atits forty-
first session and 0 the General Assembly
at its twenty-first session”,




The United Nations Interregional Seminar on

Industrial Research and Development Institutes

in Developing Countries

Beirutl, Lebanon, 30 November — 1} December 1964

The Centre for Industrial Development of
the United Nations organized the Seminar with
the purpose of providing a representative
group of industrial research administrators,
managers, workers and policy-makers from
various geographical areas withthe opportunity
to discuss and examine the various aspects
and problems connected with the establi shment
and operation of industrial researchinstitutes,

The Seminar dealt with three hroad subjects,
namely Objectives and Functions of Industriai
Research Institutes, Industrial Extension Ser-
vices, and Organizational Concepts and Proh-
lems. The foliowing specific areas, among
others, were examined:

(i) Research, development and promotion
activities to strengthen manufacturing
industries in the developing countries:;

(i1) Types of technoiogical and socio-
economic studies to gerve industriai
development;

(i11) Procedure and information necessary
to carry out feasibility studies on the
economic and technological soundness
of industrial projects:

(iv) Organization and establishment of
facilities for laboratory testing and
formulating of standards of identity
and quality;

(M Responsibility of the industrial re-
search institute for the application of
results of scientific and technologicai
progress;

(vi) Establishment and development of in-
dustrial extension programmes and
methods best adapted to conditions in
develoving countries:

(vi)) Over-all organizational problems of
industrial research institutes.

The consensus fron: the discussion at the
Seminar was that:

Industrial research is fundamentai in laying
the foundation of 4 sound indust risl hase, and
investment in industrial research should be
recognized as, in fact, an investment in
industry and even in the future of the nation,

The broad spectrum of industrial research
should be given attention and the developing
countries should emphasize applied research
although fundamental research should not be
neglected, Research should also provide as-
sistance to ali types of industry regardless
of size,

There is a need to graft indigenous research
into imported technology and to nurture such
graft to full fruition to achieve increasing
self-dependence,

The activities of the institutes should in-
clude, inter alia, utilization of raw materials;
development, improvement or adaptation of
production methods: processes and equipment:
pilot plant trials: quality control; feasibility
studies; design and productivity studies; mar-
keting research; operational research; con-
sultancy and trouble-shooting; and advisory
services,

Whereas the integration of industrial re-
search and development functions within the
same institute was emphasized, it was
recognized that under certain conditions some
functions can be carned out by other or-
ganizations, However, the idea of team-work
should be preserved,

The selection of industrial research pro-
jects should be governed by national needs; at
the same time the institute should also respond
to specific requests from industry.




With a view to its speedy application, indus-
trial research should he conducted in relation
to the practical needs and requirements of
industrial development, An important function
of industrial extension services is therefore
to provide close contact between the problems
of commerciai production and the conduct of
industrial research, and to promote the closest
Co-operation and association between research
groups and those responsible for industrial
production, To do this most effectively, it is
necessary to get to know the needs of industry
and, second, to stimulate inte rest and generate
confidence in research and development onthe
part of industry,

Despite the great value of international and
bilateral technical aid, it cannot serve as a
substitute for the development of local staff,
Thus training of researchers and research
administrators was emphasized,

In choosing a pattern of organization, factcrs
to be taken Into consideration will include the
level of economic development of the country
concerned, type and scale of operation of
existing industries, administrative set-up,

needs of any predominant raw materials and
financial as well as other resources,

Multi-purpose institutes, as opposed to spe-
clalized ones, offer ohvious advantages in
countries where'resources are limited, As
regards regional or subregional mstitutes,
these require, for their SUCCEeSE, an unusuul
homogeneity of the peoples concerned,

Industrial research institutes should co-
operate fully with the cconomic planning
authorities but should retain . measure of
freedom to pursue pronmising self-initiated
projects, placing major emphasis on applied
research, Co-operation should exist also with
other organizations connected with research
or with related fields,

Methods of financing industriai research
in developing countries include government
grants, taxes or levies imposed on the coni-
modities produced and feesor contractincome,
The research institute should charge a fee for
the work it performs rather than offeritto in-
dustry or other users free of charge, Primary
responsibiiity for the financial support of
industrial research institutes in developing
countries rests with the governments,

Edjtor's Note: The Proceedings of

the Seminar will he published in

February 1966. The Report of the Seminar and approximately sixty Papers
will be included in the publication,

H.E, Najib Salhe, Minister of Planning of Lebanon and Chairman of the Seminar, delivers the

welcoming address. On his right, Dr. Azmi A. Afifi, Director of the Seminar; on his left, Mr.

Assad K, Sadry, Resident Representative of the United Nations Technical Assistance Board in
Lebanon, Foreground: some country representatives attending the Seminar




Management of industrial research institutes

Meeting of Experts — United Nations, 27 September to 7 October 1965

The need for guidance on managerial prac-
tice of industrial research institutes became
apparent during the deliberations of the United
Nations Interregional Seminar on Industrial
Research and Development Institutes in De-
veloping Countries held in Beirut, Lebanon,
Institute directors present at the meeting felt
that the problems connected with the manage-
ment situation were of the greatest impor-
tance, and that the main difficulty stems from
the fact that technical men with high ad-
ministrative ability needed for such positions
are hard to find anywhere, especially so inthe
developing countries wherethe requisite train-
ing and experience is not common,

Mjindful of the urgency and importance of
the problem, the Committee for Industrial
Development, a subsidiary body of the Econo-
mic and Social Council of the United Nations,
at its fifth session in May, 1965, siressed the
need for a manual to be used as an aid in the
training of managers and as a help in the
improvement of current managerial practice
of such institutes,

A background report for the proposed manual
entitled Managerial Practices for Industrial

Research Institutes in Developing Countries
was prepared by the United Nations Centrefor
Industrial Development., This was circulated
initially to six experts and forty-five honorary
correspondents with broad experience in the
field of industriai research management for
suggestions, comments and criticisms,

A meeting of the six experts was convened
at the United Nations Headquarters by the
Centre fcr Industrial Development to studythe
comments made by the honorary correspon-
dents, make additional suggestions and advise
on the final draft of the manual. The meeting
was attended by Dr. Lawrence W, Bass, Con-
sultant; Ing. S. M. A, del Curril, President,
Instituto Nacional de Tecnologfa Industrial,
Buenos Aires, Argentina; Dr. Francis Godwin,
Project Manager, Sudan Industrial Research
Institute, Khartoum, Sudan; Mr. E. S, Hiscocks,
Director, Tropical Froducts Institute, London,

United Kingdom; Dr. C. G. Manuel, Commis-
sioner, National Institute of Science and Tech-
nology, Manila, Philippines; and Dr, P. C,
Tru_sell, Director, British Columbia Research
Council, Vancouver, Canada, as well as the
following staff members of the Centre for
Industrial Development: Dr., Azmi A, Afifi,
Chief, Industrial Institutions Section; Mr. P.
B. W. Gollong; Dr. Mostafa Hamdy: Mr. Martyn
N. Eggough and Mrs, G, Faridi.

The Commissioner for Industrial Develop-
ment, Dr. I. H. Abdel-Rahman, welcomed the
experts and thanked them for their comments
on the background report. He suggested that
considering the uneven stage of development
of the various countries, the final draft of the
manual should contain guidelines applicable
to the greater number of them and that the
goal of the proposed manual should be to guide
the manager in his choice, control and judge-
ment of staff, projects and programmes, He
hoped that the meeting would produce a docu-
ment that would contribute to the improvement
of future programmes of research institutes,

SUMMARY OF THE DELIBERATIONS
The institute

The experts recognized the important role
played by industrial research institutes in the
industrialization of a country by way of pro-
viding certain basic and technical investigative
services to investors, industry associations
and government agencies, and felt that the
definition of an institute should include these
elements as well as an indication relative
to the financing of the cost of services. The
historical evolution of the industrial research
institute from the simple laboratory set up for
the purpose of testing raw materials and
products to the complex institute such as can
be found in some of the developed countries,
may be useful to the developing countries as a
guide in the process of establishing new
institutes and a brief sketch of it would be in-
cluded in the manual. The institute offers cer-




tain advantages that are not usually found
when research is carried out by individual
units or by scientists working separately. By
having in one place a collection of technol-
ogists, engineers, economists, etc., working
together on a given problem, the institute has
a better chance of finding solutions to research
problems. Such an arrangement is economical
in the use of manpower and other resources,
Other advantages are the sharingof laboratory
facilities, equipment and library which permits
assembling of a larger collection at a lower
unit cost than if such facilities were procured
for only one scientist or a smalil unit. Fiex-
ibility and diversity of services are ensured
by the diversified talent gathered at one place
and the training of young scientists is facilitated
by the variety of assignments at the institute
as well as by the personal contact with other
more experienced members of the staff, In-
dustry can aiso be kept informed on current
developments through an institute programme
of collecting and disseminating industrial
techrnological information, Finally, the institute
can 3serve as a channel for utilizing foreign
technical skills by engagingforeigncontractors
and consuliants to help accelerate the appli-
cation of externai technology to the national
economy.

Scope of services

The experts agreed that no matter what
pattern of activities the institute selects its
primary purpose is that of assisting the in-
dustrial sector in a consultative or advisory
capacity in the pursuit of industrial develop-
ment. They made a distinction between routine
services, such as information and laboratory
analysis and testing; techno-economic ser-
vices; generaltechnical services; and research
and development. On the latter, care wastaken
to differentiate between basic research, or
long-range oriented research, which is mostly
carried out in large industrial institutes in
advanced countries, and applied research, or
"product directed" which is concerned with
the development of new or improved products
and processes, reduction of costs, preserva-
tion of materials, etc,

Institutional patterns and organization

Great importance was placed onthe qualities
of character, technical training and leadership
of the man who would head an institute, and on
the administrative body empowered to appoint
and dismiss him, The experts recognized the
need for an administrative system appropriate
to the peculiar requirements of industrial

rescarch institutes. They felt that in many
instances the institute does not seem to fit
into government administrative systems, and
that a system whereby the government appoints
a Beard of Management to be responsibie for
the financial, technical and administrative
operation of the institute has been known to be
quite successful. The Board would be composed
of representatives of industry, munagement,
labour, etc. with a totai membership some-
where in the neighbourhood of ten to fifleen,

The Board would meet periodically totrans-
act its business and would report tothe appro-
priate minister and give a full account of its
management; the most important function of
the Board wouid be to receive, discuss and
approve the budget and to give consideration
to the work progranime,

The director has a key roie to play and his
qualifications are of utmost importance to the
successful operation of the institute, He shouid
have a sound technical or scientific back-
ground, be able to judge technical qualifica-
tions and capabilities, possess business and
administrative skill, be co-operative and abie
to inspire his staff to action, shouid be pre-
pared to make unpleasant decisions when
necessary, be able to delegate authority, be
morally courageous and although a technical
man be able to write in a language the layman
can understand. Once the director is appointed,
his first chore will be to select an abie staff
to assist him,

The experts recognized that it is difficuit to
set down rules on what should be emphasized
in matters of staff requirements because each
situation is different, but they agreed that the
staff appointed should have suitable technical
ahilities oriented toward the industriali workin
mind; they will have academic training, the
higher the better, but a sound record of
achievement should be preferred.

A simple organizational structure is con-
sidered more advantageous during the early
days of the institute: the staff works together
under the direct supervision of the director,
with no labels attached to the members. Asthe
work develops and the staff grows, the need
for a more formal organizational scheme will
arise,

Planning and control of research
programmes

Success in the operation of an institute is
achieved through careful planning and control
of its researchprogrammes. Theseare classi-
fied into two broad types: sponsored pro-



grammes, initiated mainly by a client, and in-
house programmes initiated by the institute
itself,

Feasibility is a main consideration in both
types of programmes and the institute is justi-
fied in rejecting unsound projects and in ter-
minating work on those in progress if the
results look too discouraging.

One expert suggested that since in-house
programmes are usually undertaken to help
in the economic development of the country
they should be financed out of the institute
budget and charged to overhead. He advised
cautioning institutes against having too many
projects of this type. Another expertdisagreed
with this thesis and expressed the opinion that
in-house programmes have led to areas where
most of today's research is based,

The various stages of a research project
outlined in the draft from the original concept
to commercialization were considered by the
experts. They stressed that the list was offered
as a sample only, and that institutes could
undertake one, a combination of some, or all
of them according to their particular situation
and needs,

Effective control over the research pro-
grammes as a whole was considered of the ut-
most importance for the success of operations
and several procedures that have proven use-
ful toward this end were included.

Financing the institute

Financial support may originate from vari-
ous sources such as government or its
agencies, industrial associations, dues from
sponsored research, endowments, and in some
instances from a small percentage of the
loans extended by development banks, In some
developing countries, however, the main source
of funds is government: in such cases, the
experts suggested, the government should
agsure its financial support until the institute
is able to secure other sources of revenue,

The director needs to prepare an annual
budget to forecast financial requirements and
control expenditure; the budget is presented
to the Board of Management for consideration
and approval, The meeting discussed the budget
for routine operation, or operating budget, and
the budget for major expenditures, or capital
budget. A great deal of thought was devoted to
the percentages allotted the various activities.
Operating budgets of institutes in developed
countries were used to illustrate the calcula-
tion of such percentages. It was observed that
institute budgets in developed countries allota

high percentage to salaries, and that institutes
in developing countries, especially those under
government salary regulations, might lack a
flexibility of action in this respect.

The most important asset of an institute,
the experts felt, is the technical skill of its
personnel and it is vital to measure and con-
trol it. To this end, several procedures used
by well-managed technical organizations were
studied and suggestions were added.

Personnel administration

On the premise that .ne success, reputation
and acceptance of thc institute depends pri-
marily on the quality and ability of its staff,
the experts set down basic principles for the
recruitment, evaluation, training motivation
and remuneration of the staff. They emphasized
the need for a professional technical staff
with a sound technical background and high
standards of ethical behaviour, Such staff
should be personable in appearance and manner
and able to get along with others; they should be
alert, adaptable and flexible, and be prepared
to grapple with any type of problem within
their professional competence,

Similar high standards may be applied to
other grades and types of staff such as
technical assistants, secretaries, etc.

There was a lively discussion on the number
of supporting staff adequate for the effective
running of the institute, The usual ratio, it was
agreed, varied between one and three non-
professional staff to one professional. The
tendency to engage an excess of supporting
staff should be discouraged in the interest of
operational economy.

A procedure for staff evaluation is required
in order to ensure fair promotion and recogni-
tion of merit, A system of promotion based on
merit is preferred to one based on some other
considerations such as nepotism, favouritism,
or length of service alone,

Due to a lack of comparability of salary
scales among different countries, the experts
refrained from making recommendations on
specific salary scales; they did emphasize,
however, that salaries of institute staff should
be related.to those of other professionals in
the area. The stability of the staff, they
stressed, depended to a great extent on the
adequacy of remuneration.

Relationship between the institute
and its clients

The success of the institute is contingent on
the ability of its staff to "sell" its services,




, ‘ ™ 7 |
e J’T__[ !

The Expert Group on Management of Industrial Research Institutes concluded delibe rations on

»

e, !
.~

7 October 1965. Left to right (front row): Dr, C. G, Manuel, Ing. S. M. A, del Carril, Dr. L. W.
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providing that it is able tooffer returns for the
investment, It i3 not enough that the institute
is there to help government, local enterprises
and industrial development agencies, but that
it does so. In other words, the institute must
have real competence and demonstrate it by
bringing substantiai gains to the user.

Techniques for developing sponsorship are
many and varied and the experts did not hoid a
unified opinion as to the best manner toaccom-
piish it. One of the early steps of the institute
is to decide what field of endeavour it wiil
cover, and what types of clients are likely to
be interested in its services, Once this is
established, it wili be feasible for the institute
staff to arrange personal contacts with pro-
spective clients, If the senior officials of the
institute are weil known in the field of applied
science, they may be able to have access to the
inner circies where managerial decisions are
made and thus be in a position to acquaint
industry with the services the institute is pre-
parad to offer. The good offices of the Board
of Management can be used effectiveiy in putting
the institute in contact with potential ciient
organizations, Other suggested media were:
publiication of promotionai literature such as
a brochure describing the objectives, areas of
operation, outline or provisions for contracts,
facilities and a summary of quaiifications of
the professionai staff. It was emphasized that
care should be taken to produce a first-rate
publication since it wiil reflect upon the
accuracy and competence of the establishment
and that speeches and attendance at meetings
by institute staff would heip to promote pubiic
relations if conducted in a dignified and proper
manner. Other points raised inciuded the

organization of special meetings, at which
papers on important subjects may be presented
by institute staff, as a means of expanding
personal contacts as well as the development
of a good public image. The director and his
staff, it was pointed out, should always strive
for excellence in every aspect of the institute's
operation. Finally, the publication of a periodi-
cal was cited as another way of maintaining
contact with potential clients and insuring that
the name and activities of the institute are not
forgotten.

Before the institute undertakes a particular
project for a client an agreement must he
signed by both parties; the contract or agree-
ment conlains information concerning the con~
ditions of the specific project as well as the
obligations of both the institute and the client,
A specimen contract used in a developed
country was thought to be useful to developing
countries when in need of guidance in the
matter.

The final subject discussed by the experts
was the basic principles and consideration in
institute-client reliationship. They considered
that the institute staff has a responsibility to
demonstrate how technical resources can best
be expanded for the solution of industriul
problems,

Adjournment

The meeting adjourned on 7 October after
having heid nine plenary and nine drafting
committee meetings. The result of their efforts
was an initial draft of the Manual on the
Management of Industriai Research Institutes
in Developing Countries.
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Manual on the hwnagement*of industrial

research institutes in developing countries

Introduction

Industrial research has probably always
been carried out either by the university as a
part of its research programme or as special
projects by individual technicians or smali
units. The industrial research institute with
its pool of technical talent as it appears today
is of recent vintage, having its beginning about
the start of the 20th century. Industrial re-
search management, therefore, is a new
science and it is not surprising to find that
there are not many technical men available
possessing the administrative skill needed to
plan, pursue and carry out an industrial
research programme,

To help those in need of guidance on the
subject of industrial research management,
the Centre for Industrial Development of the
United Nations has prepared a Manual on the
management of industrial research institutes
in developing countries. The Manuai is ex-
pected to be off the press in March 1966,

Purpose

Although the primary objective of the Manual,
as stated in its preface, is the raising of
managerial efficiency of industrial research
institutes, in point of fact it is addressed to
all those engaged in the conduct of industrial
research. In addition to the main objective and
its related ones, such as training of personnel,
including managers, the Manual will be found
useful by executives and policy-makers in
government and industry who are in one way
or another connected with industrial research
activities, Economic planners and adminis-
trators, chambers of commerce and industry
and technical assistance experts will find in it
useful information relative to industrial re-
search management,

The Manual can be used most effectively by
those in the process ofplanningor establishing
an industrial research institute. As a matter of
fact, the title of the Manual addresses it ex-

pressly to the developing countries, where the
process of industrialization, as well as the
idea of the research institute, is comparatively
new.

Scope

The Manual covers the major aspects of
industrial research involving managerial de-
cision and action. Its seven chapters deal with
subjects ranging from the historic evolution
of the concept of the industrial research
institute to the practical issues involved in
the everyday institute-cijent reiationship. The
chapters are well balanced and not unduly
long.

The industrial research institute as a national
technical resource is examined in the first
chapter which also traces some of the historic
developments in the field of industrial research
and delineates the advantages which a com-
munity may derive from such an institute.
A definition of an industrial research institute
is included as well as the various services it
may offer. The types of research that may be
undertaken, whether initiated by the institute
or sponsored research and possible financing
of the services offered are outlined.

The above-mentioned services are discussed
in chapter two. They are divided into four
categories: routine services; techno-economic
services; general technical services and re-
search and development. Under the last-
named, "basic research" and "applied re-
search” are discussed. Distinction between
the two types of research is important when
deciding upon the scope of services the insti-
tute is prepared to offer. Basic research is
generally undertaken not with a view to an
immediate economic return whereas applied

research is usually expected to yield such a
return,

Institutional patterns and organizationforms
are discussed in chapter three. The writers
stress the need for freedom of action for the




institute within the government structure and
national policy. They suggest "a device which
has been used very successfully” wherehy
the government appoints a Council or Board
of Managemeut as the policy-making body of
the institute, Among the important functions of
the Board is the appointment of the Director.
The Director's functions and responsibilities
are outlined here and are again referred to
later in a discussion of personnel adminis-
tration. On the uestion of organization, sim-
plicity is recommended, especially at the
beginning of the institute's life, The Manual
distinguishes three forms of organization: a
simple form; a more complex form for insti-
tutes with various specialized areas: and a
multi-project team form suitable for institutes
that use this type of approach in dealing with
research problems.

Chapter four discusses the planning and
control of research projects. It includes out-
lines for proposed studies for both client-
sponsored and in-houseprogrammes. The core
of the chapter is an examination of the major
stages involved in a research project, from
Planning to conversion of laboratory informa-
tion to commercialization. The procedure for
effective control of research projects as a
whole is illustrated by a series of logical
steps leading to the evaluation of the results,

Financial administration is dealt with in
chapter five. After discussing the initial steps
in organizing the institute, sources of funds
are examined. Both operating and capital
budgets are studied, and a brief description of
working capital is included. Neither definitions
nor specific instructions on the preparation of
budgets are given; the Manual limits itself to
explaining what types of expenses are included
in each type of budget and leaves it at that.
One interesting aspect of the chapter is the
attempt to provide guidance relative to cost
percentages that may be allotted to each
activity, including salaries, without losing
sight of the fact that cost conditions in the
various countries will differ. This is done
through the use of illustrative charts, one
showing a breakdown of expenses by major
categories, and another showing proportionate
expenditures on salaries and wages of research
organizations in a developed country. One
criticism that may be voiced about the charts
is that one of them, the one on salaries and
wages, is rather out of date, covering the
years 1951/52 and 1952/53, and conditions have
changed since,

Costing of projects is discussed fully aad
methods for estimating project costs are

described, The chapter ends with 2 aiscussion
of the procedures used hy many well -managed
technical organizations to measure and control
the technical skills of institute staff.

Personnel administration 1 its various
aspects is the subjeci of chapter six, 1t
covers procedurex fer recruitment. handling
of separations, mcthods to encourage co-
operation among thetechnical staff. remunera-
tion and superunnuaiion. evaluation of staff
performance. triaining and motivation,

The importance of stalf motivation is
stressed most forcefully. For once, the sug-
gestive tone ohzerved thrcughout the Mannal
is abandouned and imperative words that have
been avoided thus [ar are introduced here.
The following personnel policics are recom-
mended: satisfactory conditions of employ ment
with opportunities for creativity and the de-
velopment of personal capability; salaries and
other benefits comparable to those of other
professional men in the area: the formulation
of policies for the cultivation of self-respect
and the encouragement of a feeling of being
a vital part of the organization and not just a
piece of the administrative machinery; the
establishment of administrative channels de-
fining individual relationships to responsibility
and authority inthe chainof command; guidance
and assistance in personal development; the
provision of opportunities for the use of in-
dividual technical abilities and the recognition
of personal achievement.

The seventh chapter sets forth principles to
facilitate relations between the institute and
its clients. It describes the role of the Board,
the Director and the senior members of the
staff In clientele development; it stresses the
need for the staff to undertake certain outside
activities in order to establish personal con-
tacts with prospective clients and prescribes
patterns of behaviour to help in creating and
preserving an inviting public image of the
institute. In discussing the media for external
relations it suggests the type of publications
the institute may use to disseminate informa-
tion relative to institute activities and achieve-~
ments. In all staff activities, in the publications
and in all other institute matters, a quality of
excellence must be striven for, the writers
recommend.

The chapter closes with a discussion of
contractual relationships and of the basic
principles and considerations in institute-
client relations,

11
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Bibliography

An extensive select hibliography is appended
to the Manual. It includes material on the
administration of industrial research pro-
grammes and institutions as weli as generai
works on administration. personnel, financing,
office management, patents. public relations
and report writing. Obviously, the expe: ted
world-wide circulation of the Manual was kept
in mind by the compiler and books tn languages
other than English are ulso listed. It seems
that possible difficulties in obtaining certain
titles were foreseen and a wide choice of
publishers in the various countries is offered.
There is no pretence of comprehensiveness.
It is offered ax a guide in the search for
material on various institute activities,

Style

The consensus of comments and suggestions
received from different parts of the world was
that the proposed manual should be simple and

The Mellon Inetitwte of lndwstrial Research. The Mellon Metitwte was founded i 1913 \y Andrew

should dedl with the various subjects in s clear
and practical manner. This objective has been
achieved. The Manual is writien in ciear and
simple language, easy to read and understand.
The style is suggestive rather than mandatory,
and  worde and phrases that may imply
preference for a given system of management
or criticisma of existing mamagerial practices
have been avoided. The Manual recognises the
necessary variety in types of institutes in
existence and respecta varjations in mana-
gerial practices that suit local conditions,

There is a certain amount of repetitiveness
in the Manual. For instance. the qualifications
of the Director are discussed in the chapter
on "Organization" and again under "Persoanel
Administration”; finances are discussed under
"Financiai Administration” amd aiso under
"Planning and Control of Research Projects”,
and 80 on, This has been done purposefully in
the hope that it will snhance the didactic value
of the Manual,

W. Melion and Richard B. Mellon and is an outs tanding research institute of the United States. Ma

first emphasis was on pure research; subsequently it field of activity was broadened 1o incluld

practical problems in meny phases of technology. The Matitute is an endowed non-profit cerperale

body with an annual budget in excess of §7,000,000, a stadf of more than 500 and a lidrary can-
taining more than 40,000 volumes




Speneered by a linited Nations Fellowship,
1 have recently compieted a tour of Industrial
Research institutes and other technelegical
institutions in the United Stutes of \merica,
Mexice. and Argentine, This tour enabled me
to see giamt research erganizntions with stalf
over 1,008 euch working in highly sophistic ated
apd very specislized fields of scientific ind
technslogical research, as well as young and
small research institutions seehing e find
solutions V0 (he more mundane industrial
problems of develaping countries.

On the sne hand one was filled with respect
for the intelligonce bohind the highly edectren:
and computerised agpreach to the fine areas
of scientiftc research; on the other hand one
was impressed with the gonuine offorts being
made with limited resources 1o apply tech-
nolegy 0 improve man's living cenditior< in
the loss developed areas,

The Unitod States of America is a highly
industrialized country in which there is new
net #0 much need for the study of basic matural
reseurces with a view to their ecomem ic wtiliza-
tion in industry This stage has long boen
passed. Industrial research, therefore, seehs
b break imte new aress of techmelegy, te
discover new horizoma. 10 eveive impreved
tochniyues for an already high level of in-
deatrial preduction,

Among the institwies visited in the United
States, the Meollon institute of lndustrial Re-
search stands aut in my mind bocause cortain
aspuets of its system of aperation coudd he
suceossiully appliod in small inetitutes.

The Mellen is a private, non-proft inetitu-
them, the first of its kind 10 e ootabliohed
n the Unitod States; it wus set up by a trust
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Reflections on visits to industrial research
institutes

EMMANUEL LARTEY, GHANA

fund endowed by the Meilon family, Mnitially
1t was oengaged whelly in industry-oriemted
appliod resesrch; ister om fundamental and
basic research were inchlided 1n its pro-
gramme. An imeresting post ol difference
Between this Inetitute and the others is the
fact that 1t provides laheratery facilities to
research persomnel to work om industry-
sponsered prejects. Upon compietion of the
project the resenrcher pine the staff of the
sponporing industry. Thus research workers
are trained within the inatitute for industry,

This system is worthy of memion hecause
it appenrs suitible for the conditions of in-
dustry in the develeping countries. In Ghana,
for instamce, industry 8 young nd unnot
atford o undertake hy itself the truining of
research staff Gevermment pluys an active
role 1n induatry theugh, and it would be
apprapriate for a goverament -sponsored insti-
tute 1o train reseurch workers for government -

sponsored industry.

In a2 developing country the principal function
of an induatrisl reseurch institution is to help
in the induetrial development of the country
through appiieod research predeminantly
orionted towurds the study of matural re-
sources. This lends to the development of
techmeiogies meking pesrsible the economic
utilisation of Wwee reseurces in industry, and
the toaching of auwbjects that will help in the
process of lormulating an industrial problem
and in fnding a practical selution to it

This principie underlines research work in
the inetitutes [ visted i1n Latin America,
namely . Inestitute Nacionul e Teocnelogfa In-
dustrial (INTI) in Puenos \ires, and Instituto
Menicane de Investigr iones Tecnogicas
(EMIT) in Mexice City.

The Instibate Nacional de Tecnedogfa Indus -
trisd UNTH is a national institution which
works meinly on resesrch for industry. It is
oguigped with minsrsiogy and metallurgy,
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chemistry, phywsus. materials, temibes ame
electronic s labmratories a8 well 1 with priet
plants instailations well suited t6 the projects
they handbe .

An isteresting Aspect o the [natitute < pre-
gramme ia the lectures course given on Sapur -
days. for a perwd of <ix weeks The par-
ticipants. Arawn masly frewm industry bring
their industrial problems to the Clissraom 0
he discussed ind possible Iohitions Are ex-
plored. The 13t of cource~ Runger from year
to year e allow the incorpordion of subjedis
of current 1nte rest

Another gaod exinpic. the Me w in [netitute
develeged a process for producing malse
flour muise heing 2 busic “taple foed 1a
Mexice Pidot scaule invest.gationa onducted
at the institute resulted n the estahlivhmeni
of Mais Industrializade, * \ (MINS)\) 4 facsary
which has at present a proeduction of aleut
140 tems of mauize flour per duy. The flour
is packed im | kile bugs which are in bur.
packed in 10 and M kilo bags. and then trans-
ported to the market lmproverments in plant
and technigues 1re 1n Rand to Iacrease the
daily preduction.

In sddition to the Mrect rdustrisl hewnefi
t0 the country, WMs process prevides a geed
opporwnity for the introduction iste the flour
of addigives to riaise the low aminu w id cantent
of he maize and thus improve the diet level
of the poprdation,

\gain in Mexico. A vielt was made to a4
poip and puper fustory. This 13 8 factory
thet preduces pulp from sugar (ane hagasse.
N volis some of this in the form of wet puly
1o other pape r factaries and uaes e rem uinder
oMier 100 por ¢~wi or hionded with othe r waud
puips o praduce various types of paper

The cormn flour factory (MINSA) and the
sugnt cane bagasse puip fastory were of
particulaz imterest to me, a citizen of Ghana.
Corn is a busic stupie laad em in Ghana 248 it
in in Mexico ‘Mune aise grows a considersbie
amount of sugar cane. and comdd. with advantage
CORBIART & SUGAT CINe hagas e Pulp precens

The bz, follow ag 3o Clsnely on a1 separate
visit | had made eirhier tc the Natimal Ne-
search (ontre 19 (airs | AR, Bus hoer an
eye-epener Lo e noed for the develageng
coumtries o come ogether more closely
the fehki of ir dstrial reseurch The L nived
Nations Corsre for Industrial Development
following «p the recommendations of the lnter-

regrmusl dfeminar om industrial Research and
e velapmment lwstidutes 1n Developing (suntries
beld 1n Beirwt 1n December | 964, has introdueed
thie tilleting Indwetrial Research Vews. This
first step 18 gratifying, and it 15 hoped that the
hulletin will be the heginning of more active co-
speration hetween Industrial Research Insti-
tibex amd Contres 1n the developing countries.,
The succesa of the hulletin will depend largely
an the respense of Industrial Research Insti-
tutes %8 s call for supply of deta and infer-
mation K 1= expected that this response will
he entiusiastic

induntrini utidination of hagaese. Separation of

jeice apd pefuse at sugar mill. The resulting

Dagnese minture can be weed jor the mane-
facture of pager ar as feel

The United Nations Fellowship Pregramme
in industrialization for developing coumiries
18 4 very useful means of assistance for in-
Gustrial research and development in those
countrios R is recommended that this pro-
framme continue on an annual basis. In Abure
proegramimes uoe should he mads of Industrial
Resoar h Institwtes in hoth develeped as well
28 deveicping countries. N weuld, however,
be more advantigesus il mere time on deo-
tailed study is apent in the institutes in develep-
ing countries, as there are several areas of
similarity 1n basic nabuzal reseurces and com-
ditions e scaile and neture of eperations are
similar, and ewperience gaimed frewm such
instibutes would be mere directly applicable
in the Follow's own developing country. The
mijpr inetibutes in the develaped and Mghdy
tdustrialised countries weuld previde weeful
eperience in research managoment on hetef
visits by Fellows




Research projects being developed

This feature of Industrial Research News lists projects undertaken
by Institutes in various cowntries throwghout the world. Its purpose 18
to disseminate information so that Institutes may know what problems
are wader study and with what measure of success. By listing the re-
search project wundertaken it is expected that Institutes engaged in
similar types of research will be able to contact each other directly
or through the News if preferred, to exchange further information on

the matter,

Material for this feature has been provided by the co-operaling
Institutes, Its value will be enhanced if Institutes keep the News in-
formed on the current status of their projects.

BRITISH COLUMBIA RESEARCH COUNCIL,
VANCOUVER, B.C., CANADA

Operetions research in mining

The British Columbhia Research Council In
VYancouver, B.C. is currently engaged in ap-
plying operations research techni ques to ore
reserve caiculations and open-pit planning for
two large mining properties, One is the
Faiconbridge Nickel Mines deposit at Tasu,
Queen Charlotte Islands; the other prefers to
remain anonymous. The Council has developed
4 mumber of computer programmes for use
in such studies. For example, a "Drili Hole
Programme® calculater weighted ore grades
for benches of any given height; a " Pit Limits
Programme” determines the optimum eco-
momic comfiguration for the pit, Given costs
and recovery factors for underground mining,
Council men can establish which sectionsof an
ore body can be most economically recovered
by underground methods, All programmes can
be rapidly and ecomomically run with a variety
of costs and values 3o that "worst possible,
best estimate and optimistic® versions are
readily developed with a minimum of hand
calculation.

INSTITUTO DE INVESTIGACIONES
TECNOLOGICAS, BOGOTA, COLOMBIA

lmpreverments 1n the leather industry

The leather industry in Colombia is an
important factor in the economic develop-
ment of the country. Two million hides are
processed each year, with an approximate

value of two hundred and fifty miliion pesos;
the industry employs fifteenthousand workers,
Progress in this Industry since the Institute
started research in the subject has been
remarkable and has had far-reaching reper-
cussions In other industrial sectors.

As a result of the Institute's work, a l.eather
Research Centre supported by suppliers, tan-
ners and producers of vegetable tanning chem| -
cals has been established. The Centre is a
mode. for industry research which may be
extended to other industries such as plastics,
foundries, metal-working and pulp and paper,
The following are some of the Improvements
brought about by the research project; better
hides, due to improved methods of slaughte ring;
better curing processes resulting from the
development of a special salt and the estab-
lishment of a piant to distribute the new salt
to hide suppliers; better tanning resuiting
from direct advice provided by the Institute
personnel visiting tanning establishments;
search for new vegetable tanning media; and
the regular guality control of raw materials
for the industry.

CENTRAL AMERICAN INSTITUTE OF
INDUSTRIAL RESEARCH, GUATEMALA

Food preservation by irradiation

The Central American Iastitute of Industrial
Research (ICAITI) has undertaken a food pre-
servation project by means of irradiation, The
effects of the radio-active doses on the pH
of tropical fruits and the content of ascarbic
acid and sugars in relation to the length of
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ICAITI's Cobalt-60 Unit, Workers install the Cobalt-60 Unit; the equipment consists of a stain-
less steel tank, ten feet deep and six feet in diameter, seated in a hole in the ground. The Unit,
which is expected to be fully operational early in 1966, will be permanently housed in a special
huilding now under construction, Cobalt-60 sources available have a nominal activity of 4,000
curies distributed between 5 sources of 400 curies each and 2 of 1,000 curies each

time the irradiated fruits may be stored have
heen studied. In addition, bacteria counts
were made of the fruits, A Cobait-60 Unit,
the first of its kind to be instalied in Central
America, was used as the source of radiation,

The Institute plans to use the Unit not only
for food preservation purposes, but also in
projects concerning entomology, grain and
other staples, steriiization, exhibition of
sprouting, etc,

In the project, the Head of the Technological
itesearch Division had the collaboration of the
College of Chemical Sciences and Pharmacy
of the Universidad San Carlos de Guatemala,
In the calibration of the Cobait-60 Unit and
in the matter oftechnicaiassistanceingeneral,
the Institute had the collaboration of the
Scientific Director of "Atoms in Action®, a
United States Atomic Energy Commission
scientific exhibit at the time in Guatemala
City and that of a specialized technician of the
Nuclear Centre of Puerto Rico.

Editor's Note:

The Central American Institute of Industriai
Research (ICAITI) is situated in Guatemala, It
was established in 1956 as a regional institute
under the joint auspices of the Governments
of the five Centrai American republics, Costa
Rica, Ei Salvador, Guatemala, Honduras and
Nicaragua, and the Economic Commission for
f.atin America, Its functions are to advise znd
assist in the programming of the economic
integration of the isthmus ti:rough technicai
advisory services to industry andinvestigation
of the best utilization of the natural resources
and raw materiais of the region, The United
Nations interest in the Institute dates from the
outset. In 1956, a number of experts, including

the Director of the Institute, were provided
under the United Nations Expanded Programme
of Technical Assistance to help build up the
Institute,

Heavy requests for services from industry
and governments and the lack of adequate Insti-
tute resources to cope with the increasing
demand caused the approval of the United
Nations Special Fund assistance programme
in the form of a five-year project granted at
the request of the Governments concerned,
with the United Nations as the executing
agency. After the completion of the first
phase of the programme the Fund extended it
for a further three-year period.




NATIONAL INSTITUTE OF SCIENCE
AND TECHNOLOGY, PHILIPPINES

Conversion of coconut shell into
marketable products

The aim of the yroject is todevelop optinum
processing methods for the conversion of
coeonut shell into marketable products,

Coconut shell, coir dust and short flhres
were compressed In a mould to a pressure of
25,000 psi and carbonlzed for one half hour
in an air-tight retort provided with o con-
denscr, The carbonized mixture (briquette)
produced was very porous and light, It cun
be used for metallurgical and industriad pur-
poses,

Fermentation of cacao beans

The project aims to develop a microblai
process for fermenting cacao beans in order to
impart the qualities of flavour, aroma and
colour deslrable for the manufacture of cocoa,
chocolate and other products,

Experiments showed that certain isolates of
Saccharomyces were sultable for fermenting
fresh cacao beans. \ combination of oven-
drying and sun-drying of fermented bheans
resulted inadesirable aroma. Standardization
of the process will be condueted.

Uses of ozone in the Philippines

The Institute has undertuken aninvestigation
of possible uses of ozone in the Philippines.
The ozonolysis of locally available unsaturated
oils (rice bran, lumbang and castor) have been
studied. High yields of good quality azelale
acid were obtalned from lumbang oll and
optimum conditions were estahlished for sub-
sequent large-scale production, Azelaic acid
was likewise prepared from rice bran oil
and castor oil, Optimum conditions for its
production are under investigation,

TECHNOLOGICAL RESEARCH INSTITUTE,
BANGKOK, THAILAND

Production, processing and utilization of kenaf

Kenaf is now recognlzed as a valuable sub-
stitute for jute for most purposes. and must
compete wlth it in the world’'s markets, How-
ever, the market price of Thai grade "A"
jute is quoted below that of its counterpart,
Pakistari true jute, due to, no doubt, dif-
ferences in guality,

The purpose of the project is to improve
existing techniques and develop new methods
in the kenaf industry with the view to obtaining

Integrated coconut process pilot plant in
Candelaria, Quezon, Philippines

higher yields of better quality fibre and more
efficient spinning, weaving and utilization of the
kenaf fibre withln the country,

The project includes the tollowing: micro-
scopic study of fibre development in the grow -
ing kenaf plant; measurement of lineness
and strength, the results of which may be
used as a buasis for fibre gradlng and for
comparison of fibre obtiained in the various
cultlvation and processing experiments: study
of the chemical properties of fibre and their
relative  signiflcance; introduction ol  a
standardlzed method of sampling, ¢xtracting
and evaluatlng the fibre to measure the eflect
of plant variety, growing condltions ind AgronG-
mic factors on the yield and quality of the fibre;
an assessment of the rate at which rotting
may he arrested to ensure high quality fibre:
study of the effect of handling methods from
farm to factory and storage conditions on the
physical and chemical properties of the fibre:
a survey of spinning und weaving operations at
mills to be used as the basis for the develop-
ment of spinning and weaving investigations;
an examlnation of the various problenis in-
volving the testing and utilization of yarns
and fabrics manufactured from kenaf, including
quality control procedures for the spinning
and weaving industries, a decay resistance
investigation and methods of rot-proofing; and
the economic evaluation ol such improved
techniques as may be developed in the course
of work on kenuf fabric,

It is expected that as a resultofthe research
project a stronger and finer fabric will be
produced, and that improved rotting, handling
and storage methods will ¢nsure the preservi -
tion of that quality. The over-all result will be:,
it is hoped, a more profitable product for
Thalland's export market,
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Institute for Technological Research (Colom~

bia) studies the production of fruit preserves.

Robert Richardson (right), Chief of the United

Nations Special Fund project, examines the

results obtained from a filling machine used
in this work

SHRI RAM INSTITUTE FOR INDUSTRIAL
RESEARCH, NEW DELHI, INDIA

Anticrease ond related finishes

Three finishes in this field have been de-
veloped to the production scale operation while
improvement particulariy with respect to
treatment of white fabrics and improvement
in wet crease recovery are being undertaken,

Application of co=current and counter-
current solid gas contacting system
in textile processing

This project is part of the fiuid bed studies in
textiles, The preliminary trialsinthe counter-
current gus solid system with 20 per cent
solids hoid-up were quite eneouraging, \ piiot
plant unit to run a i€ in, wide cioth was
designed, fabricated and erected, Data have
been collected on drying of textiies in this
unit to test its efficiency as a heat transfer
medium,

Cross linked cellulose

This work has progressed further into an
important deveiopment particularly in respect
of tersile properties of resin finished fabrics,
It has bheen found thut resin treated fubrics
show high abrasion resistance if treated by the
new process, This is a significant observation
which is heing covered by appropriate indian
and foreign patent applications,

Graft polymerization of vinyl monomer
on to cellulose

The objective of this scheme is to modify
the cellulose by graft polymerization with

vinyl monomers, Vinyl monomers, particu-
larly methyl methacrylate, acrylonitrile and
styrene, when graft polymerized on to cellu-
lose; then the mechanicai and other proper-
ties of cellulose, like wet and dry strength,
dimensional stability, stiffness, resistance to
abrasion, microbial attack and wettlng are in-
creased, The drying properties are also im-
proved, Preiimi.cary studies were carried out
to find a suitable initiator system for the
graft polymerization. it has been found that
vanadium is quite an cffective initiator for
graft polymerization for methacryiate, But
the same has been found ineffective to graft
styrene on to cellulose. Other initiators are
being investigated,

Manufacture of surkhi-puzzolana

The objective of this scheme ls to study
the manufacturing conditions of surkhi-
puzzolana by fluidized bed method and collect
operating and design data for its manufacture
from Indian clays, A fluid bed calciner made
of speciai fire ciny material with fins pro-
truding from the inner walis of the colunin
has been designed to collect pilot plant data
on the problem, A counter-current gas solid
contact system wiil be the principie of
operation, A geometricaily slmilar model of
the unit has been fahricated to study the flow
pattern of the clay in the finned bed column,

Institute for Technological Research bread im-
provement study. Testing elasticity of bread
dough made from locally grown wheat




Men in research

"Men in research” is the first of a sevies of brief biographic
sketches of men prominent in industrial research in various countries,
We are looking forward to continuing the series so as to further the
acquaintance of research men with each other.

Ing. Salvador M. A.del Carril,
President, Instituto Nacional
de Tecnologfa Industrial,

= D Buenos Aires, Argentina

Salvador Marfa Ambrosio del Carril is an
Argentinian engineer, researcher, lecturer,
writer and professor, He has been serving his
country since the age of 21 when he joined the
Sanitation Works Organization of Argentina.
He rose to prominence quickly and at 28 he
was appointed Chief of the Laboratory for
Testing Materials of his Department. Later
he became the first Director of Metallurgical
Industries of the Ministry of Commerce and
Industry; in 1948 he moved on to the post of
Technical Adviser of Private Industries and
of the Department of National Industries of
Argentina where he carried out research work
on cement and concrete. His work in this area
resulted in his appointment as Director of a
study for the establishment of a cement factory
in San Lufs, Argentina,

His professional career has heen distin-
guished and honours have been hestowed upon
him, At present, in addition to beingthe Direc-
tor of Instituto Nacional de Tecnologfa Indus-
trial (INTI), he is also Director of the Argentine
Iron and Steel Organization (SOMISA), Secre-
tary of the Argentinian Committee of the
International Association for the Exchange of
Students for Technical Experience (IAESTE):
and Representative of the Secretary of State
for Industry and Mining to the Argentinian
Productivity Centre,

His teaching career started in 1935 at the
National and Industrial College where he
taught for eight years; then he lectured on
materials testing at the Faculty of Engineer-

Ing, tirst as Assistant Professor and later on
as Associate Professor. He resigned in 1959
In order to devote more ot his time to his
work at the Institute,

Ing. del Carril has taken an active part in
the activities of the various national technical
institutions, He has participated in the work of
the Standards Institute of Argentina (IRAM)
and was a member of the Governing Council
from 1945 to 1948; he is a founding member
of the Argentinian Society for Testing Mate-
rials. In 1957, by a resolution of the Ministry
of Commerce and Industry, he was com-
missioned to reorganize the Institute of which
he became President in 1958,

Hle has represented his country with distinc-
tion in various international meetings and
symposia, among them the XI€ Conférence
Générale des Poids et Mesures held in Paris
in 1960; the Conference "Resources for
Tomorrow" held in Montreal, Canada, in1961;
and the Urited Nations Interregional Seminar
on Industrial Research and Developnient [nsti-
tutes in Developing Countries, held in Beirut,
L.ebanon, in 1964,

Ing. del Carril has written many articles on
metallurgy and cement technology.

Dr. Norton Young,

Director, Instituto de
Investigaciones Tecnoldgicas,
Bogotd, Colombia

Norton Young graduated in chemistry at
Colombia National University in 1945. He
travelled to the United States to undertake
further professional training, first, nutrition
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and biochemistry at Yale University, New
Haven, Connecticut, then food nutrition at the
Massachusetts Institute of Technology, Cam-
bridge, Massachusetts,

He spent eight years at the National Institute
of Nutrition of Colombia, where he collaborated
with other researchers in the study of the
chemical composition of food-stuffs, The re-
sults of this project led to the publication of
a manual on the nutritional value of Colombian
food, A new method of iodizing salt was de-
veloped under his direction, more adequate
than the rather primitive system of produc-
tion then in use,

The rapid advancement of his career bears
witness to his technical and administrative
capabilities, During his ten years of service
at the institute, he has held in succession the
posts of Chief of Section, New Droducts
Development; Assistant Director and Director,

While at the institute, he has participated in
the direction of research projects relating to
the improvement of existing processes and the
development of new uses for ruw niaterials,
Among his most important research projects
are: the production and utilization of potato
flour; the development of "dividivi® tannins:
the potential utilization of coffee as an indus-
trial raw materiul and the devclopment of
protein-enriched food-stuff,

Mr. E. Stanley Hiscocks,
Director, Tropical Products
Institute,

L.ondon, Kngland

Mr, Edward Staniey Hiscocks earned both a
B.Sc, and a M.Sc. with honours atthe University
of Wales, In 1926 he joined the government
service in the Department of Chemistry and
then in 1939 was appointed Head of the Tech-
nical Branch, Raw Materials Department. In
1944 he wus appointed Executive Secretary of
the Nationai Physical {.aboratory, a post he
held until 1957 when he became the Director
of the United Ningdom Scientific Mission
(North America), While in the Mission he was
Scientific Attaché to the British Embassy in
Washington, D.C., USA and Scientific Adviser
to the United Kingdom High Commissioner in
Ottawa, Canada. He returned to London in
1960 to take over the duties of Director of
the Tropical Products Institute, Ministry of

Overseas Deveiopment of the United Kingdom,
a non-profit orgamization which carries out
scientific and econoniic research to improve
the production and utilization of the vegetable
and animal products of deveioping countries.

Mr, Hiscocks has had a distinguished career
as a diplomat, scientist and administrator;
he has travelied extensively in the service of
the Institute as well as to attend technical
meetings and symposia; he has written many
scientific papers and articles on various
aspects of the organization and managcement
of scientific research andhis book, Laboratory
Administration. which was published in both
the United Kingdonmi and the United States is a
well-known work in both countries; he has been
a Fellow of the Royal Institute of Chemistry
since 1935.

In the 1963 Honours l.ist, Mr, E. Stanley
Hiscocks was appointed Commander of the
Order of the British Empire, a signal honour
he very niuch deserves,

Dr. Canuto G. Manuel,
Commissioner, National
Institute of Science

and Technology,

Manila, Philippines

Canuto G. Manuel hegan his collegiate train-
ing in science at the University of the Philip-
pines, In 1924 he earned his Bachelor degree
in Agriculture, For his graduate degrees he
turned to the University of Michigan, His
Master of Science degree was awarded in
1929 and the Doctorate in 1932, both degrees
in zoology.

The record of positions held testifies to his
steadily growing administrative ability, Among
these were: Assistant Curator, University of
Michigan; Research Assistant, Institute of
Fisheries Hesearch, State of Michigan; Tech-
nicai Assistant, Division of Fisheries, Depart-
ment of Agriculture and Commerce, Manila;
Chief, Division of Zoology, National Museum,
Manila; Supervising Scientist, Institute of Sci-
ence and Technology, Manila. The successful
service in these positions has brought him to
his present eminence as Commissioner, Na-
tional Institute of Science and Technology for
the Philippines. Dr. Manuel serves also as
Chairman, Board of Grants to Inventors; Mem-
ber of the National Science Development Board;




memher UNESCO National Commission of the
Philippines and in other science capacities,

The breadth of Dr., Muanuel's interests is
indicated in his awuards list; the President's
Gold Star Merit Medal as Outstanding Philip-
pinc Scientist: the Gold Medal for Distinguished
Service to Philippine Boy Scouts and the
Plague for Outstanding Civic L.eadership,

He has kept in touch with world-wide science
deveiopments by attendance at many inter-
national conferences, such as the American
Association for the Advancement of Science,
the XIlth UNESCO Generai Conference in
Paris, the United Nations Interregional Semi-
nar on Industriai Research and Development
Institutes in Developing Countries in Beirut,
the KCAFE-Asian Conference on Industrializa-
tion at Bangkok, Thailand,

Dr. Manuel hoids membership in many dif-
ferent scientific and civic organizations, thus
making his scientific knowledge and executive
ability available in many phases of national
and internationai activity,

Dr. G. A. Webb,

Director of Administration
and Research,

Mellon Institute,
Pittsburgh, USA

Dr. G. A, Webb received his chemical en-
gineering education at the University of Pitts-
burgh where he earned a B.Sc, in 1934 and a
Ph.D, in 1940, In 1934 he served as chemical
engineer at the Clairton By-Product Coke
Plant of the U.S, Steel Corporation, and then
in 1937 he joined Mellon Institute on a Fellow-
ship relating to chlorinated rubber. He next
spent 1940-41 with the Firestone Tire and

Rubber Company, in charge of basic work on
chlorinated and synthetic rubber,

In 1941 Dr. Webb returned to Meilon institute
on a two-year Koppers Company Felowship
that wus concerned with the deveiopment of 4
process for muking styrene and with other
calalytic researches, Transferred to Koppers
research orguanization in 1943 he served in
various important capucities in engineering
research and development, The wide experi-
ence gained in those posts, specialiy in co-
ordination, and budget preparation and plan-
ning, quaiified him for the post of manager,
pianning section, Chemicul Division of Kopipe rs
Compuny,

Dr. Webh joined the research directorate of
Melion Institute in February 1956 as Director
of Engineering and in \ugust 1957 was ap-
pointed Director of Administration, one of the
three muanagement divisions of the institute,
the other two being scientific research and
finance,

Dr. Webb hus had a successfui career as o
researcher and executive in the development
of chemical engineering processes in the |yn-
thetic organic chemical industry, particularly
catalytic operations involving dehydrogenation,
chlorination and polymerization, and has had
fifteen United States and foreign patents issued
to him, He is a specialist inchemicalengineer~
ing economics. He has published papers on
those domains and on counter-current liquid-
liquid extractions. He is also a professional
engineer in the State of Pennsylvania and a
member of the American Chemical Society,
American Institute of Chemical Engineers,
American Society of Mechanicai Engineers,
American Society for Engineering Fducation,
Engineering Society of Western Pennsylvania,
Pittshurgh Chemists Club, Society of Chemlcai
Industry, American Association for the Ad-
vancement of Science, Phi L.amhda Upsilon,
Sigma Tau, Tau Beta Pi, and Sigma Xi,
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Scientific and technological information

in the USSR

I. Fundamental considerations

The USSR recognizes that scientific and
technical information forms a most important
aspect of scientific research, design and
Production processes. The fundamentals and
the major tasks of information agencles have
been formulated in a number of State Acts,
There exists a basically united, comprehensive
and national structure of scientific and techno-
logical information whose agencies comple-
ment each other, The system is secured by the
State Committee for Science and Technology
of the Council of Mlnisters of the USSR,

The basic structural principles of this State-
operated system includes: specializationof the
agencies based on functional division and in-
creased responsibilities; division of lahour
at various levels—the national, branch and
Republican agencies prepare, publish and dis-
seminate {nformation; the subordinate agencies
deal with the utilization of them in scientific
research, design and production processes;
centralized processing of documental data and
publication of bibliography and reference lit-
erature on the following subjects: science and
technology and their advancement; co-
operation between agencies; the role of sub-
ordinate agencies; differentiate forms of
information; establishment of a system of
reference and information service based on a
network of co-ordinated reference and infor-
mation stocks and the availabillty of auniform
classification system; use of machinery and
equipment on information practice; enlistment
of scientific and technical personnel and the
promotion ofa close co-operation between them
and other information agencies as well as the
various social organizations; the advantages
of international co-operation, etc,

A centralized system of scientific and techno-
logical information service can best meet the
demands that modern sclence and technology
make today,

II. The agencies of scientific and techno-
logical information service

The control of the system is vested on the
State Committee for Science and Technology
with the Council of Ministers of the USSR
which incorporates the Department of Sclenti-
fic and Technological Information and Popu-
larization. Jointly with the Scientific Council
on the Prchlems of Scientific and Technological
Information, under the Committee, the Depart-
ment works out policies and long-range plans
for advancement of the system, which includes
all-national  agencies, branch information
agencies, information agencies of the Union
Republics and informatlon agencies of research
and design institutes and offices and industrial
enterprises,

An important part of the agencies of scientific
and technological informatlon is the libraries
that collect literature on science and technology
and which co-operate with the information
agencies in the establishment and utilization
of reference and information stocks,

Some information agencies are State sup-
ported, others meet their expenses by payment
for services rendered,

Ill, General trends and policies

The national Institutes of scientific and
technological information under centralized
control examine the literature, compile and
publish bibliographies, abstract periodicals
and reviews. The All-Union Institute for Scien-
tific and Technical Information (VINITI), which
is the largest information centre, in 1965 pub-
lished 160 series of abstract periodicals, in-
cluding abstracts, annotations and bibliography
of articlez from 17,000 periodicals, on books
and paterts from 102 countries in 71 languages.
About 700,000 publications are reviewed

yearly., Series of abstract periodicals are
reviewed yearly, Seriesofabstract periodicals
are regularly provided with indices. Publica-




tions reviewed in the Soviet Union exceed
one million a year, Seventy series of weeklies
entitled "Express information bulletins® carry
up-to-date information on the advancements of
science and technology.

The Central Institute of Patent Information
publishes descriptions of patents certificates
awarded in the USSR; the Bulletinof inventions
and trade marks carries brief formulas of
inventions, In addition, a great number of
translated foreign patents and their abstracts
are published and microfilmed from the All-
Union Technological and Patent Library stock,

Branch Institutes of Scientific and Techno-
logical Information collect, evaluate, classify
and disseminate information onthe progress of
science, technology and manufactures in their
respective branch organization and enter-
prises,

The basic functions of the Institutes of
Scientific and Technological Information inthe
Union Republics are: toevaluate and popularize
scientific and technology progress and in-
ventions in manufacturing and technology in the
leading branches of the national economy; the
practical utilization of these developments;
and the supervision of procedures for their
application as discussed in all agencies' publi-
cations,

Some Republican information institutes are
sometimes given "branch information centre
status” in regard to their best developed
industry, For example, the Information Insti-
tute of the Uzbek Republic deals with the
problems of raising cotton and sericulture:
the Republican Information Institute in Georgia
does the same for tea,

The Departments of Scientific and Techno-
logical Information perform the following
major tasks: participate in research work and
design and provide assistance to other depart-
ments and laboratories; secure, evaluate and
interpret information relevant to their prob-
lems; publish and disseminate information;
organize the practicalutilization of technologi-
cal advancements; co-ordinate the exchange
of experience among the Institute and other
related institutions; and popularize the results
of research to branch information institutes,

Large and middle-size industrialenterprises
have established bureaux of technological in-
formation of their own aimed at bringing infor-
mation materials to specialists and others
within the enterprise. Smaller enterprises have
part-time information officers assigned to
them,

To sum up, all information niateriai pre-
pared and published by all-union and branch
information institutes is disseminated by local
information agencies established in enter-
prises and offices,

IV, Agencies for popularizing scientific
and technological achievements

The following agencies work closely with the
information agencies towards this end: kx-
hibition of the Achievements of Soviet Nationai
Economy is the largest, permanent centre,
Nearly 100,000 exhibits are displayed in its 72
pavilions, It features articles manufactured
in the country, equipment, etc., It includes
seminars, advancedtraining and related activi-
ties; Houses of Popularization of Scientific
and Technological Achievement and Technology
Rooms carry out activities to popularize
sclentific and technological advancements,
production techniques, inventions, etc. They
feature conferences, seminars, consultations,
public displays, films, etc.

V. Reference and information servicing

Information agencies assisted by science
and technological libraries are setting up
reference and information stocks, Reference
and information centres are established under
all-national and branch information centres
to help in the provision of needed information.
To avoid duplication, each branch information
institute is assigned a topical problem; they
provide microfilms, patents descriptions and
reports,

Translations are co-ordinated:; organizations
and enterprisesdonot start a translation unless
the translation co-ordinating centre advises
them that the piece has not been translated
before or is not being translated. The State
Public Library of Science and Technology has
a central national stock of translations which
are supplied upon request,

All publications and information materials
are classified according to the Universal
Decimal Classification system (UDC). Co-
ordination and methodological guidance on
expansion and application of it is provided by
the State Science and Technology Committee,
Branch information institutes translate and
publish branch UDC tables. The Soviet agencies
are co-operating withthe International Federa-
tion of Documentation towa rds the improvement
of the classification system,

23
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VI. Mechanization and automation in the
preparation and search for information

The International Federation of Docunwnta-
tion (FID) has set up a special committee to deal
with the problems of mechanization and auto-
mation in searching for information based on
LI,

Several Soviet agencles are developing a
uniform classification system, index and code
systemi for documental material, T'hey place
great importance on problems of mechaniza-
tion in search as well as on the use of niodern
communlcation eguipment to speed up its
transmission,

Vii. Persommel training

Adequate training of information agencies
personnel Is highly important, The All-lnion
Institute of Scientiflc and Technological In-
formation operates permanent tralning since
1362, About 506 Information workers take these
courses each year., Those who graduate are
tnvited to lecture at local courses, Short

Courses are also offered and several higher
education establishments train engineers in
design and maintenance of muchinery for
technological amd scientific inforr ation sery-
1ce as well as those lor branch industria]
screntific amd technological information serv-
1Ces,

VIII. Co-operation among the members
of the Cowncil of Mutwal Ecomomic
\ssistance (CFMEA)

Co-operation in the exchange of information
hecomes closer each year, The Permanent
Working Group on the problems of selentiflc
and technological information has functioned
since 1962, The Group holds meetings twice
A4 year to discuss problems and issue recom-
mendations, v great  success  was  the
INFORGA—='65 International FExhibition or-
ganized by the Members of CEMEA in

May-June 1965 which displayed equipment for
mechanization and automation In the prepuara-
tion and search lor information as well as
improved engineer and administrative tech-
nigues,
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The Journal of Abstracts, a bi-weekly publication of the USSR Institute of Scientific and Techno-

logical Information in Moscow, carries in each issue 32,000 annotations on books and articles
published all over the world




Interinstitute co-operation

Interinatitute (o-eperition MAy take many
Jorms: it may he accomplished hy the ex-
change of personnel, services. techaicsl advice
or maleriais; by the grunting of fellowships
fo other institutes persomnel: hy providing
institute staff for certain periods of time to
other institutes to assist them in “etting
a laboratery or a4 service in a taborstory,
$o train loral technical personnel or to advise
on the best way 0 carry owt a particula
resesarch project; hy accepting visits of othe:
instittes personnel, or hy doing a specili
plece of probleni-solving for an institute
wnable to do 1t. Whatever form it takes, such
2 co-eperation would certainly berefit all
concerned,

Visits from institute Direciors sccepted

Dr. P. C. Trusseli, Director of the Rritish
Columbia Research Council. Vameouver LR
B.C.. is prepared to have directors eof in-
dustrial research institutes, or men imende
te hold such pests. from developing countries
visit the offices and laborsteries for the
purpose of becoming acquainted with the rou-
tines and practices in handling techmical in-
formation, comtract research and "in-heuse”
research pregrammes. The Directer is pre-
pared 1o reveal metheds of erganization of
Mall and of pregrammes and to previde in-
formation on budgeting. sccounting, reperting.
ocontacts with clients, publicity media and all
oporations invelved in the offective functioning
of an industrial research institute at the level
of shout 100 posple. K is suggesied at visita
e from twe to three wooks.

Thc.-ctlvm'tehmbrhavm,
et i 880uMmes no obligation for the previcien
of transportation an i 11 ing evponses for the
visiters.

Editer's Note: This projeet can be 2 part
dlmN”muh
grvernments concerned or e Unitod Nations .
For further indormation, contact the Induatrial
Institutions Section, Comtre for Imduetriai
Dovelepmont, United Nations .

Labevatory eguipment an/
APpPpRArams meeded

The \nimal Products section (AVPS) and the
\nimal By-Product | tilization Inetitite of the
Hureau of \aimual Ineistry  Department of
\gricudture and Natural Resour ex 1y Manila,
Philmpires  find it difficult at Himes 1o L TTICHTS
or complete within « rensonadde Line <some of
e phuses of the projects due 1o Lack of sone
laveratory ayuipmwent 1 ppartas e tine
Invelved in seeking the (i ol other res<erch
centres causes delay 1n the performance ol
the resesarch activities, thus the mecessity 101
uipping the laboratory with pparatus nd
syuipment such ax power meut saw: b e
vertical retort: silemt cutter: latwratory sipu
sausuge stutfer-linker: furnace for Mgh tem -
perature; anulytical hulance: torswon halance
incubetor. electric  range. labsratory  size
wpray drier: pM meter: spectrophotoneten
and grinding mill,

The instibwtes also express Lheil earmes(
desire 40 obtain lellowshps for traimng abroad,

Feliowships

The institwe Nacionnl de Tecnologfa In-
dumtrisl in Buenss \ires grants tellownhips
in Argemtine a8 well as in foregn countries
for studies in subjects o petential IRBTrtin ¢
to the technical development nf the country
The fetlowshipe which usually last twelve
monils are gramted hw the Hourd of Directors
e e recemmendntion ol the Advisory
( ommittor .

In addition e netitute 45 4 Pepresentative
in Argonting of the Hernationnl Aumeciation
for the Enchunge of Wudemts lor Techeical
Experionce, | \ESTE. heoipe in ohtaining work-
study foliowships for forewgn rechnic sl men to
udy i \rgenting, 1= well as for Argentinians
o dogumire tochnical training n othe r countries .

To obtain 2 fetbowshup the loliowing 19 done:
2 regaest 18 made 50 e bocal LAESTE Com-
mitee b6 study A a4 specific country; the
rTOaeat 15 tronsmitted bo e coudry's Com-
mitee which in Wrn prepeses H to 4 purin -
wlar emerprise. H the aterprise actopts,




the "fellow" works for thet enterprise from
A mirmam of et weeRs o A4 Pd e of
a2 yeur The "fellow” gets 1 sudary acording
B0 M8 capubilities 1ad enough for & livikg
enponses

At present the hwitute i~ Irying to imerest
2 wider sector of the \rgentinian (dustry in
taking part ia the work-study fellowships
progeanime n an effort w help 1 greasied
number of forewgn technical men to icquire
further tri.ning 1n \pgentina.

Deyuests for iafermation sheuld
desssed bo:

The Director

Inatitute Nacional de Tecnologfa dustrial
Libertad 1338

Puenes \ires

Argenting

he ad-

Provision of experts

The Trepical Preducts Inetiate in Lendon
receives from time 10 time reyuests for the
provision of enperts for special dutios over-
seas and for heip in the imprevement of
renpwabhie resources. principaily t ropical plam
and animal preducts.

Seme of the reyuests lor provisien of ex-
perts denl with the following matters: to
conduct A particular "on the spet" wgriry
inte ways of improving precessing techniy e,
0 ot WP 3 1aPErtery or sn APerstion in i
laboratory. te tran local persenmel n tech-
nigaes; and to fill 4 vacaney in an eversess
sciontific establishmept with one of the insti-
tute's officers.

n sddition 1o e viaits on special prejeets,
senior members of the nstitute's stalf make
frogsont teurs ihread with the obect of
ioontifying problems in the develaping coun-
tries with wiech the inatitute might holp:
of making the faciitieos of the Instibute more
widely knows. and of athending mestings in
heir particuiar fielde of uvwerest

Resoarch service for government orpgani-
sabions in the develeping ceuntries which ~aa
e carrieod ouwt within the Institute's nermal
work pragramme 18 ususlly undertabon withowt
charge. In cases whore 2 charge hes to
made W Hairer s advised acceraingly.

Royuosts shouid e addr-sdied te:
The Directer
Trapical Products inetivube
$4-63 Gray's lan Read
London, W C .}
England

F schange of mformation

The kubber Research Institute of Malaya
invites 1amguiries from rubber producers in
Malayai1a, Brunel and Nigeria whe may re-
quire more detiiled information applicable
to thetr own apecial problems. Where it is
considered necessary, visits will be made to
eatates in Malaya when conveniemt. Visits
to estates in other territories are by special
arrangement, The only visits for which charges
are mermally made are those of clone identi-
fication inepectors. Interviews should be ar-
ranged by letter as members of the senior
research and advisory staff are f{requently
absent on visits to pluntations.

Reyuests should he addressed to:

The Director

Mesber Resesrch Institute of Malaya

Pest Office PMex 158

Kuala Lumpur

Cable address: Searching, Kuala Lumpur

2 xchange of clones

In 1954 an agreement wus reached between
five rubler research institutes in Seuth-East
Asia t0 enchange premising new clemss. Each
institube provided each of the others with 20
clones se that each institute received 80 clones.

Under the terms of the original exchange,
oach institute acted fer the others as agent in
He own territery, with respect to agreemente
resiricting diapesal of these clonss te third
parties. A new reciprecsl arrangement to
have immediste offect has now hoen reached
hotweon the following institutes: Inetiut des
Recherches sur le Cooutchouc su Cambmdge,
Institut aw Vietnam @reviously hknown as the
LR.C. Indochine), Rubber Research netitute
af Ceylon and Pubber Research lastitute of
Maiaya. The new arrangement prevides thet the
clones shall become "free” clomes, i.e., free
af restrictions on dispeeal te Whird parties
irrespective of agreements previsusly signed,
within the territeries of Camindia, Coylen,
Malaysia and Viet-Nam. The original pre-
pristers will reserve the right to dispese
of these ciones 1 ather countries. When
SIFCUmMetances pormit, this now arrengoment
may he ontonded o inciude e other partiei-~
pants i the origine. enchangs .

Research service
The TNO (Applied Seiontific Ressarch Ow-
gonisetion in the Netheriends), hecugh e
gprepriate Natisnel autherities, has onpres-




sed its willingness to co-operate with the
United Nations Centre for Industrial Develop-
ment in the search for possible ways and
means (o utilize the services of TNO as an
aid in solving some of the techno-economic
problems facing industry in the developing
countries.

Provision of documentation

The National Committee for Science and
Technology of the USSR has expressed its
readiness to co-operate with the Centre for
Industrial Development in supplying reports
and other documentation on recent scientific
and technical developments pertaining to some
technological problems of industry in develop-
ing countries: The Aii-Union Institute for
Scientific and Technical Information (VINITI)

will take a leading part in this co-operative
effort,

Specific needs

The Viet-Nam Rubber Research lnstitute
is in need of personnel and eyuipment as
foilows: supporting staff is needed to carry
out routine work so that the chiefs of the
various services may have freedom to devote
all their time to research work: equipment

is needed to replace the greater part of

present equipment which is at least ten yeurs
old. It is contemplated to acyuire the foilow-
ing: 1 dynamometer; 1 granulator; 1 laboratory
dryer; and divers and sundry instruments for

technological testing, e.g. Relaxometer, Curo-
meter, etc,

Indwatrial Research News requests institutes to participate in the project
to promote co-operation by providing information relative to their needs as
well as their offers to help other institutes. Please address correspondence to:

Industrial Institutions Section
Technological Division
Centre for Industrial Development

United Nations

New York, N.Y. 10017

NATIONAL CONFERENCE
ON INDUSTRIAL RESEARCH

Corporate research and profitability
was the theme of the first National Con-
ference om Industrial Research at Purdue
University in Lafayette, Indiana, on Jan-
uary 10-11, 1964. The Conference was a
Joist  project of Purdue's Krannert
Graduate School of Industrial Adminis-
tration and Industrial Research. Focal
point of the Conference was ansxamination
of the role, growth and management of R
and D st four mejor companies: Westing-
houss EKleotric Corp., B. F. QGoodrich
Co., Bockman Instruments, Inc. and the
Xeron Corp,

Three eoxecutives—a representative of
top menagement, the fimancial officer,
and the research director—{from each of
the companies discussed the contribution
of R and D and answered questions posed
by special panels and comferemce at-
tondoes,

MALAYSIA CONTEMPLATES THE
ESTABLISHMENT OF AN INDUSTRIAL
RESEARCH INSTITUTE

The Malaysian Government is at the
moment contemplating the recruitment of
an Expert Consultant to advise the Ministry
of Commerce and Industry on the feasi-
bility of establishing a national institute
for industrial and scientific research in
Malaysia,

INDUSTRIAL RESEARCH
AND DEVELOPMENT ORGANIZATION
FOR GHANA

The Government of Ghana is studying
the possibility of establishing an indus-
trial research and development organi-
zation through which the Ghana Academy
of Sciences, the Ministry of Industry, the
Ministry of Commerce and the Ghana
National Chamber of Commerce will co-
opersie and co-ordinate their resources
to serve the iadustrial sector.

27




The role of industrial patents in the transfer of

technology to developing countries

"Access to patented and unpatented tech-
noiogical and managerial know-how is essen-
tiai to economic development and the indus-
triaiization of developing countries." This
position, which is at the basis of the interest
of the United Nations in the field of industrial
property, was reaffirmed by the General
Assembly in its resolution 2091 (XX) on
"Transfer of technology", adopted unanimously
at its recent 20th session. That resolution is
designed to put the combined efforts of all
United Nations bodies concerned behind the
important task of making advanced, patented
and unpatented, technology available for buiid-
ing up modern enterprises in developing
countries,

The General Assembly had become con-
cerned with this problem at its 16th session
in 1961, At that session a number of dele-
gations, led by Brazii which aiso spearheaded
this year's resolution, expresased their concern
over what they feared were excessive financial
burdens involved in securing patent licences
from companies in the economically advanced
countries, As a result of the discussions at
that session, the Assembly adopted resolution
1713 (XVD), on "The role of patents in the
transfer of technology to developing coun-
tries", in which it requested the Secretary-
General to study the issues involved, including
specifically (i) the effects of patents on the
economy of under-developed countries;
(ii) patent legisiation in selected developed
and under-developed countries; (iii) the
characteristics of the patent legislation of
under-developed countries in the light of
economic development objectives,

In Ris report on the role of patents in the
transfer of technology to developing coun-
tries,) the Secretary-Genera! found that the
patent system was on balance likely to be
1/ Unived Netiens, Dept. of Econemic and Secial Afheirs, The

Rele of Petonts in e Trangfer of Technolegy w Develeping
Countries; repert of the Secretery-Gemersl New Yeork, 1964,
Dec., E/3861/Rev.l. I8 p. (Sales Ne,- 68.H.R.1.)

beneticial to the advancement of industry in
developing countries, provided effective ad-
ministrative and legislative measures exist
to prevent monopoly abuses., On this basis,
and in accordance with the resuits of an
inquiry among Member QGovernments, the
Secretary-General found nu basis for holding
an international conference in order tu review
the existing internation#l patent structure, a
question which had been specifically puttohim
by the Assembly,

The Secretary-General's report also indi-
cated, however, that the problems arising in
connexion with the transfer of advanced tech-
nology to developing countries went much
beyond the question of patents. Ir modern
industry patents cover only a part of the total
technology needed for the industrialization of
less developed countries, He therefore urged
the development of niore effective nationaland
international arrangements for the transfer
of the complete package of patented and un-
patented technological and managerial know-
how which is needed by modern industrial
enterprises,

In its conclusions, the Secretary-General's
report stated as follows:

"The analysis presented in this report
covers the economic, legal and technicai
implications of the patent system for the
economies of under-deveioped countries,
The basic position from which the problem
has been approached was that of the United
Nations, i.e. that the economic progress of
the under-developed countries is a matter
of concern not only to themselves, but also
to the world community at large, and that—
as stated in General Assembly resolution
1713 (XVD—'access to knowledge and ex-
perience in the field of applied science and
technology is essential to accelerate the
economic development of under-developed
countries and to enlarge the over-ail pro-
ductivity of their economies'.




"The issues of patents to nationals and
residents is one—though not the only —method
at the disposal of Governments of under-
developed countries for encouraging and re-
warding invention and technical progress.
The establishment of patent systems in
under-developed countries for nationals and
residents, moreover, raises no specific
problems, subject to the possible need for
technical assistance or pooling arrange ments
in administering such systems, and the
general importance of conserving the scarce
scientific manpower for directly productive
tasks, In this direction, non-examination
systems of patent issue may recommend
themselves especially to under-developed
countries. The possibility of utilizing inter-
national resources for the purpose of exami-
nation of patent applications from under-
developed countries also clearly suggests
itself.

"The real issues revolve around the posi-
tion of the foreign patentee—and it is with
these that resolution 1713 (XVI) on the role
of patents in the transfer of technology to
under-developed countries is concerned.
Where a patent granted to a foreign national
is not worked in the under-developed country,
there may result artificially high prices of
the patented article when imported into the
under-developed country, but such high
pricts may be the result of other factors
than the exclusionary monopoly given the
patentee The patent system may thus be an
element in the over-all picture of adverse
terms of trade for under-developed coun-
tries, but its impact Is not separably mea-
surable. In this comtext, it has nothing to do
with the balance of payments burden of
royalties since no royalties are paid where
the patented product is not locally produced.
The situation may be eased from the point of
view of under-developed countries if the
more developed countries operate—as some
often do—the patent system in a context of
general (especially anti-trust) legisiation
which serves to reduce or counteract pos-
sible misuses of the system for restrictive
Oor price-raising purposes, not oniy at home
but siso on operations abroad. The under-
developed countries are also in a position
to adopt, and many have in fact adopted,
measures Lo control unreasonable prices and
other abuses of the patent system.

"Where the patented product or process
should be advantageously introduced into the
economy of under-developed coumtries, a
mumber of 13sues arise. The case where this
can be done without the technical co-operation

or other resources is the foreignpatentee ur
any other source outside the under-deve loped
country is in practice exceptional; where such
a case exists, provisions for compulsory
working or licensing wili deal withthe situn-
tion if fairly and effectively administered.
This will also be the case where the patent
can be worked with such additional foreign
know-how and resources as can be acquired
from third parties or in the open arket.
The best course of action by the under-
developed country will depend on whether
it prefers the patenteee to come and work
his invention himself (possibly in a joint
venture with local enterprise)=provided he
is willing to do s0 on acceptable conditions—
or whether it prefers the invention to be
worked wholly by nationals. There may be
sound economic reasons for either prefer-
ence in given cases. In spheres of production
vital to the national interest andthe develop-
ment of special resources, or to public
health, limitations on patentability, or pro-
vision for limiting the scope of the patent
grant by special working or compulsory
licensing in the public interest are natural,
as is evidenced by the inclusion of such
limitations on the legislation of many
countries.

"Where the technical services, muanage-
ment experience and perhaps capital re-
sources as well as other counnexions of the
foreign patentee himself are essential for
the introduction of the patented process in
the under-developed country, and cannot be
procured elsewhere, his minimum terms and
conditions will have to be met 1n one form
or other if it is decided to bring the inno-
vation to the under-developed country. In so
far as this can be described as a one-sided
relationship and may express itself in undue
balance of payments burdens on the under-
developed country (or else in undue delays
in introducing the new technology), such
results are not attributable to the patent
system as such, nor is the resulting burden
pruperly measured by the patent royalties,

"The Governments of the developing coun-
tries have a legitimate interestinpreventing
excessive exploitation of their one-sided
technological and financial dependence. One
such possible method is the screening and
control of licence agreements, and avoidance
of unduly restrictive features. The workl
community and the Governments of more
developed countiries can assist by inducing
patentees not to be unduly restrictive in the
conditions and terms on which they are
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willing to spread technology into under-
developed countries; a variety of policy
measures ranging from domestic compensa-
tion of patentees, provision of international
funds for this purpose,equivalent investment
guarantees and legislationagainst restrictive
practices applying to business operations
abroad, could be used for this purpose.

"In its finul paragraph, resolution 1713
(XVI) raises the question of the 'advisability
of holding an international couference iu
order to exanine the problems regarding the
granting, protection aud use of patents'. No
views on this question have been expressed
by any Government- iu their replies to the
Secretuary~General's inquiry. In fact, as
pointed out in the report, the problems
arising in connexion with the transfer of
technology to developing countries go much
heyond the operation of national patent sys-
tems or the conduct of international patent
relations, so that a Conference such as that
contemplated in the resolution could only
deal with part of the issues, More could he
done through the adoption at the national
level of appropriate legislative and adminis-
trative measures along the lires discussed
in the report,

*In the final analysis, the guestion of patents
can be bhest seen in the hroader context of
facilitating the transfer of technology,
patented and unpatented, to the developiug
countrics, and enhancing the ability of the
latter to adapt and use such foreign tech-
nology 1n the implemeatation of their devel-
opment programmes. This may be considered
as falling within the scope of inquiry of the
Advisory Committee oun the Application ol
Science and Technology to Development, es-
tablished by Econumic and Social Council
resolution 980 A (XXXVI]), to whose attention
the analysis presented in this report may
usefully be drawn.”

The findings of the Secretary-General's
study were widely endorsed in the reievant
discussions of the Committee for Industrial
Development, the Urited Nations Confereuce
on Trade and Development, the Economic and
Social Council and in the recent 20th session
of the General Assembly. The Economic and
Social Council, in the summer of 1964, adopted
resolution 1013 (XXXVI) which followed
largely the recommendation of the United
Nations Conference on Trade and Deveilop-
ment (Recommendation A.1V.26), requesting
the Secretary-General "to explore possibilities
for adaptation of legisiation concerning the
transfer of industriai technology to developing

countries, generally and in co-uperation with
the competent international bodies, including
United Nations bhodies and the Bureau of the
International Union tor the Protection of In-
dustrial Property .. "

Accordingly, the representatives of the
Secretary-General attended as observers the
meeting of a Conminiittee of Experts which was
convoked in Geneva iu October 1964 hy the
U nited Interuational Bureaux for the Protection
ot TIutellectual Property (BIRPI) to consider
the Bureaux' Dralt Model Law for Developiug
Countries ou hwventious. In a note submitted
to the mecting by the Secretary-General, %/ spe-
cial emphasis was placed on the desirability
of including in a Model Law alternative provi-
sions to implement dilferent policy objectives,
specifically coucerning such major issues
as compulsory licensing and working of patents,
government review of international licence
agreements, and the strengthening ot the
administration of industrial property legis-
lation Moreover, it has been understood that
the Model Law was "intended to serve as a
guide or framework, rather than as a text to
bhe adopted uniformly in all countries which
would he difficult to devise in view of the
wide range of policies and conditions pre-
vailing in diflerent developing countries
throughout the world",

The final text of the Model law ¥/ iucor-
porates most of the Secretary-Genecal's
reconsmendations which, as stated above,dealt
primarily with the lotlowing problen areas:

*Working provisions

"Foremoust amoug these provisions may
be those serving to assure that inventions
protected by patents are actually worked
in the country itself whenever this is eco-
nomically possible and desirable, Patents
can serve the aim of advancing the deve lop-
ment of national industries and the utilization
of tlu natural resources of developing coun-
tries only in so far as they are actually
worked .n the country

"There is a variety of mechanisms which
governments may use in order to induce
actual working: the grant of patents may be
conditioned upon a present commitment of
production of the invention ia the coumtry;
4 patent which remains upworked for a
stated period may he either revoked; or

¢/ id.

3/ 1 mred imernstional Bureaux for she i'resection of insel-
lectual Property, Medel Law for Developing Countriop on nven-

tions, Geneva, 165, 114 p, BIRE') publication Ne. 301 (L},




(subject to fair royalty payments) it may
be opened to compulsory ticensing to others
offering to manufacture the product in the
country; or it may be opened to public use
by the government or private producers;
or it may he made subject to automatic
lapse upon failure to prove productionwithin
a specificd period In those cases where the
invention is considered affecting major public
interests, e¢.g., hecause it affects public
health or bhecause it relates to vital sectors
of the economy, the law may exclude
patentahility altogether, as is done inanuni-
ber of countries.

"The precise policy towards this issue
of the wourking of patents and the choice of
mechanisms for the implementation of such
policy will be matters for consideration by
individual governments wnen they come to
formulate their patent legislation,

"Government review of international licence
agreements

"Where patents of foreign nationals are to
be licensed for domestic production in the
country, governments may-and frequently
do—reserve the power toscreen the financial
terms and other conditions of the licensing
agreements. Such a review is chiefly de-
signed to make sure that the contribution to
economic development to be derived from
patented technology Is not outweighed by the
costs of securing lt—chiefly in terms of
royalty payments abroad, high prices to
domestic consumers, and restrictlve provi-
sjons unduly limlting the production and
marketing of the domestically produced
products. Government review can therefore
not be limited to a verification, whether the
patentee has exceeded the scope of the rights
conferred by the patent, but must extend over
the entire context of the licensing agreement.

*It may be noted that in this connexion the
Secretary-General's report also points to the
measures by which the governments of in-
dustrialized countries can contribute to
making advanced technological know-how
available to developing countries on ac-
ceptable terms,

"Administration of industrial property laws

"Whatever substantive provisions may be
included in a patent law, their effectiveness
will depend iu large measure on the provision
made for their administration. This involved
in the first place the establishment of a Patent
ffice and the determination of its functions,
Perhaps the principal issue raised in this

connexion is whether there should be a pre-
liminary examination of patent applications,
While such examination would require the
availability of extensive technical expertise—
which is in limited supply in most developing
countries—the grant of patents without exan-
ination may imposc upon the cconomy of
these countries a substantial burden in the
form of higher prices protected by apjus-
tified patent monopolies, [his would be the
case especially since 1t 15 more difficult
to uproot invalid patents=—e.g., through viola-
tions followed by infringement proceedings—
than to avoid their registration by a properly
administered system of preliminary exami-
nation "

Patents as part of over=-all technoloyy

Going beyond the question ol the role of
patents, the Secretary-General's report
pointed out in Its conclusions that the problems
arising in connexion with the transfer of tech-
nology to developing countries went much
heyond the operation of national patent systems
or the conduct of international patent relations,
because under existing conditions patentscov-
ered only a part of the total technology needed
for the industrializatlon of developing coun-
tries, A= stated in the veport, "In the final
analysls, the question of patents can best be
seen in the hroader context of facilitating the
transfer of technology,patented and unpatented,
to the developing countries, and enhancing the
ahility of the latter to adupt and use <uch
foreign technology in the implementation of
their development progranimes®,

Accordingly, the consideration of this sub-
ject by United Nations organs, mainly the Ad-
visory Committee on the Application of Science
and Technology to Development and the General
Assembly no longer centres on patents but
extends to the full range of patented and un-
patented technological know=how. At its recent
fourth session, the Advisory Committee re=-
quested the Secretary-General to initiate se-
lected industry and country case studiesonthe
actual experience in the transfer of technology
to developing countries, especially through
enterprise-to-enterprise  arrangements, ¢/
along the lines reconinended inthe Secretary-
General's report entitled "The rule of enter-
prise-to-enterprise arrangements in the
supply of financial, technologicai and man-
agerial needs of developing countries®. ” This

4/ Advisery Coniittee on the Application of xwience and
Technelogy to Developrent, record of the fourth session
(k/ AC.52/K.3/Rev, 1), paras, 69-75,

5/ Unised Nations decument b/4(3% of 15 June 1905,
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report provided a conceptual framework for a
systematic evaluation of the enterprise-to-
enterprise channel by which much of patented
and unpatented technology flows to developing
countries. It recommended that further inquiry
in this field would comprise (a) empirical
study of actual experience of technological
growth in selected industries in developing
countries; and () an attempt to devise prin-
ciples and criteria for new furins of enter-
prise-to-enterprise arrangements and rela-
tionships which would be appropriate under
different circumstances depending especially
on the complexity of the technology involved
and the level of ecoomic development and
entrepreneurship prevailing in a given re-
Cipient country, %/

In that connexion, the Advisory Committee
also recommended that the Secretary-General
examine, in consultation with the United Inter-
national Bureaux for the Protection of 'ntel-
lectual Property (BIRPI) and other bodies
concerned, "existing and possible measures
for reducing the cost to developing countries
of securing access to foreign patented and non-
patented industrial know-how", 7/

Finally, at its 1965 session the General
Assembly in its above-mentioned resolu-
tion 2091 (XX) on "Transfer of technology"®,
specifically requested the Secretary-General
tu continue his studies of:

"(a) The adequacy of existing national and
international practices for the transfer of

o/ .. p. 5.
7/ Op. Cit., para. 74 (1) (b).

patented and unpatented technology to de-
veloping countries and the possible develop-
ment of improved practices, including model
clauses;

"(b National and international action and
institutional arrangements, including the
systematic collection and dissemination of
scientific and technological data anc
materials, 30 as to promote the expeditious
and effective transfer of technology, espe-
cially from private and public industrial
enterprises in the developed countries to
industrial enterprisex in the developing
countries;

"(¢c) The problems encountered, especially
by developing countries, in obtaining tech-
nical know=how;

"(d) (ther measures for specific technical
and financial assistance to developing coun-
tries in their efforts to secure an increased
flow of technological and managerial know-
how and to adapt it to their individual

needs,"
The resvlution lurther requested that the
competent international bodies, including

United Nations bodies and the Bureau of the
International Union for the Protection of In-
dustrial Property, give particular attemtion
to requests from Governments of developing
countries for technical assistance in the field
of industrial property legislation and adminis-
tration, In fact, the Director of the United
Nations Bureau of Technical Assistance Oper-
ations has informed itz Resident HKepre-
sentatives that this is another field in which
technical assistance in the form of experts
and fellowships may be provided,

Europeen reseerch index; e guide te scion-
tific end industrial reseerch in Western
Euvrepe. |London] Francis Hodgson [1965]
2 v. It contains the first comprehensive
list of research establishments in many
countries and covers the research fa ili-
ties of European indwstrial firms for the
first time. 1lhis is the first reference
work of its kind to he published in any
language. The arrangement is alphabetical
by country, within each coumtry, umiver-
sities, including technical universities,
have heen separated {ruin the research
establishments: research establishments
are listed first, in alphahetical order
according to the laaguage of the country.

RECENTDIRECTORIES

In all cases, except for industrial firms
which are marked by an asterisk, the title
15 given in English. Geographical names
are also given in English. A comprehensive
inden is included in volume 2.

Research controdirectory ind edition, od
hy Archie M. Paimer and A T Krusas.
Detroit, Gale Research Co , 1948 $38 00,
It lists abi ' 3,000 research umits spon-
sored hy ahc * 30O universities and private
non-profit ory risstions in the U S and
Canada. R incha. 's 2 subjeet inden, and
four other indenes based wpen the name
of sponeoring institution, goograghical
Area, researeh unitsnd researeh dlrector
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Iron ore: today and tomorrow

JACK R. MILLER

Senlor Technical Adviser for the Centre for Industrial Development,

United Nations

Five years ago, the United Nations published
& series of steel consumption and production
forecasts for i972-1975. An estimated increase
in the world ingot steel output from 275
million tons to 630 million hetween {955
and 1975 anticipated operating ievels in the
iron and steel industry that were previously
unknown, Many knowledgeable and expe rienced
steel men expressed sincere doubts about the
projections. Today we have actual production
tonnages for seven years from 1958 to 1964,
which may be checked against the estimates
of 1939, So far, the forecasts stand up well.
Predictions that 1975 ingot production will
reach 8630 miliion tons and pig iron 384 million
tons are no longer considered outlandish, and
the output of 436 million tons of raw steel
aad 313 million tons of iron sttained in 1764,
fall close to the predicted growth curves.
In fact, new evaluations indicate that it is
likely that the 830-million-ton-estimate for
steel in 1975, may he iow.

The revised figure developed for this article
for steel ingots hardly differs from the earlier
projection of 630 million tons. ¥ The pig
iron estimate, however, has risen from 384
million toms t0 4% million and, contrary to
what migit therefore be expected, there is a
downward revision in the required iron ore
lonnage from 828 million tons to 720 million.
The higher pig irom figure develops msinly
because We lower scrap wtilisation capability
of the oxygen converter has imtroduced a
larger pig irem to steel inget ratie.d The
large over-all difference in irom ore tonnage
Mes in a» increase in sverage irem comtent
frem 47 por cemt 10 62.2 per cont, due to in-
creased use of pre-treatment lechriques, espe -

V e overege of 522 millten aget wme shown in wate 2
does net nebude previswen for Maindand China. In she 1999
Guly thore weore allesesd for hie 52 mullion was, 2 qusany
whish boo Sinee bomn redused o shewt i3 mallien sone.

¥ A pg wen 10 mesi resie of 0.705 koo hoon wwad = Be
onlvinnens for e artishe,

cially pelletizing, that |s already established
in the industry. Notwithstanding the greater
quantity of contained iron in the ores now
nticipated for iron-making in 1975, there wili
be a significant reduction in the bulk of the ore
to be haniled, This increase in what may be
calied iron-bearing density in usabie ores is
one of the dominant consequences of recent
events affecting the industry. A direct effect
will be a broad reduction in the number and
location of suitable high grade ore sources in
the future. In 1963 the origine of iron nre,
concentrates and agglomerates, were dis-
tributed among forty-flve countries. Ony six
of these countries, Liberia, Mauritania and
Sierra Leone in Africa and three in Latin
America, shipped more than a miliion tons of
ore of 62 per cent grade or better. Exciusive
of the USSR, which is a somewhat special
case, we may add four more if we lower the
Fe level to 60 per cent. The total number of
important "high grade® ore producing coun-
tries that may be inferred from the 1963 iist
is thus ten; Brazil, Chile, Peru and Venezuela
in Latln America, three in West Africa, Nor-
way and Sweden in Europe, and India,

The forty-five countries which made up the
list of iron ore suppliers do not inciude the
development of the reserves of West Australia
which hus moved ahead during the past few
years with umisual speed and scope. The 1963
suppliers also do mot reflect possibie ore
movements from Impressive new sources in
Africa and South America, In each of these
csses, the known inventory of usable irom ore
has been increased by additions that may he
measured in thousamds of millions of tons,
Characteristicaliy, the grade of the new ores
is around 6§ per cent Fs. Ia one particular in-
stance where this is not the case, enrichment
technigues on a large scale will maintain and
ontond the wtility of the huge ore reserves of
Canada and the United States, The main irom
ore preducing centres of the future may thus
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be expected to be found in Australia, the ten
nations already mentioned, and the Soviet
Union, They may be conveniently gathered
into six groups: Australia, West Africa, South
America, the USSR, North-west Europe and
North America,

So [ar as concerns the individual iron ore
producers, the bottom is fast falling, if it
has not already dropped out of the market for
natural run-of-mine ores, hecause of the more
stringent requirements of the major con-
sumers, By 1970, practically all ore consumed
by the industrialized countries will he henefici-
ated, Improved conventional separation prac-
tices and flotation methods will be combined
to make higher grade products, while com-~
mercial applications of novel modifications of
electrostatic and magnetic differentiation will
be applied widely during the coming decade.
Although the use of sinter will continue, the
preference for pellets as the most effective
form of agglomerated iron ore is already
established among all large consumers, and
as pelletizing practices advance the use of
partial reduction will increase. With these
techniques clearly in view and with a steadily
rising flow of quality ore into a highly com-
petitive market, the appeal o/ ordinary grades
of unimproved run-of-mine ore has deterior-
ated rapidly, anu will continue to do so. Not-
withstanding an increase in the volume of iron
ore trade, the present intensive competition
may he expected to continue undiminished,

Upgrading of natural ores, even those of
moderately rich content, will, therefore,
increasingly hecome common practice for the
ore suppliers themselves, Today's hlast fur-
nace ores are availahle in any of four different
types: natural run-of-mine material; coarse
"improved® run- .f-mine grade; slnter or
pellets, Tomorrow's burdens willuse the same
types of ore, hut the emphasis will be placed
on ever higher degrees of improvement in the
form of sinterand pellets, especially the latter.
One year ago there was 43 million tons of
pelletizing capacity in the world; a year
from now this figure will reach 66 milllon
tons, and by 1970 the global pellet plant
potential will he close to 100 mlllion tons,
and practically all of this pellet production
will he directly associated with some ore min-
ing operation. This is even now a fact at
most large iron mines in the United States
and Canada, in Sweden and at places as far
apart as Marcona's San Juan in Peru and Goa
in India. New iron ore mining and shipping
complexes now under construction in West
Australia and in Bailadilla, India, and some
recently put into operation, as at Algorrobo
in Chile, in Liberia by LAMCO, Brazil by
Vale Rio Doce and in the Philippines, are

adding pre-treatment facilities and pelletizing
units.

Ore preparation activities by iron ore sup-
pliers are being extended heyond the production
of regular pellets For the iron ore purchaser



there is the stimulus of cheaper iron costs,
In the production of one million tons of iron
annually there may bhe a total hot metal cost
of $1.50 per ton less for a pellet hurden
than for one with coarse ore; with fluxed
pellets the savings may increase to $1.80 per
ton; and given pre-reduced pellets, the total
difference may be nearly $4.50 per ton of
hot metal. For the iron ore supplier, there
are the advantages of greater capability to
produce and sell higher quality types of iron
ore¢, which represent more than assurance
of a competitive position in the market; appar-
ently it is good husiness also, An investment
ol $11 million to enable a $41 million regular
pellet plant to produce pre-reduced pellets
for 1 million tons of llquid iron, may yield
an additional earned proflt of 8 per cent after
taxes, in the United States,

Along such lines of progression, we soon
come to the ultimate level of iron ore enrich-
ment by the ore producer, where he hecomes
a manufacturer of pig lron and later, of steel.
The idea is already part of the plans for the
new Austrialian ore deposits; a fully integrated
plant at Goa has been one of the important
candidates for India's next "hig" plant, after
Bokaro; a steel operation at Victoria in Brazil,
hased on Minas Gerais ores, Is being urged
with striking regularity, Even more decisive
than any of these are the steps taken last
August by some sixteen neighbouring African
countries to establish a West African Iron and
Steel Authority. A 700,000 ingot ton integrated
iron and steel producing estahlishment is to
be planned, built and managed by the Authority.
The plant will be the hub of a subregional
complex of iron and steel operations. It will
burden a modern blast-furnace plant with high
quality ores from Liberia's Nimba deposits
which are pre-treated and shipped from Bu-
chanan where, guite naturally, the new plant
will be located on a deep water site,

These¢ developments, and others like them,
derivec from changing technical factors. In-
creasing requirements for iron and steel im-
pelled the gealogist's search for new deposits
of iron ore and the metallurgist's inquiry
into new and modified procedures for the
oxide's conversion to metal. The first provided
an abundance of the higher quality ores that
were essential for the second's more effective
processes. Together, they tend to reduce the
ssefulness of many traditional iron ore sites.
These are being challenged by new sources
of grest magnitude and unusual richness, and
the hearings between lron ore producers and
iron ore consumers are being altered. Thus,

the impact of changing locational relationships
is added to the new technical parameters of
the industry,

The new ores are only just now beginning
to reach the blast-furnace, and as little as
two years wgo they had not yet come into the
market, The additions to the world's iron ore
potential includes the thousand million tons of
58 per cent ore in Tindouf, \lgeria; the same
quantity in the 65 per cent to 64 per cent de-
posits of Nimha-Simandou of Guinca; 3 billion
tons of ore in Bailadilla, India; huge new de-
posits located in Northern Chile that may
place the iron ore potential of the west side of
South America on a par with Brazii's Minas
Gerais and Venezuela's Cerro Bolivar, These
are only some of the new iron sources that
need to be mentioned with the hetteir-known
15 billlon tons of West Australia and the equal
tonnage in Tasmania. They signal the advent
of a modifled geography of iron ore that will
have to be taken into account for at least the
rest of this century.

A preliminary picture of what that new geog
raphy can mean may bedrawn from tablel. Tko
tigures for 1975 are estimates of tonnages
"available for export” that recognize the
considerable commitments of technical skill,
investment and time that must be expended
in bringing the production of a new deposit
to the iron ore consumer. The 1975 export
estimates relate closely to projections of
steel ingot production for the next decade and,
equally so, to known pians for the world's
mining and ore treatment capabhilities, includ-
ing current facilities in operation or under
construction and new ones still in the planning
stage,

Australia is, of course, the new entrant in
the field, moving from a zero start to more
than 20 million tons in 1975, Africa’s potential
rise of some 30 imillion tons originates mainly
in the resources of the West Alrican group,
especially Liberia and Mauritania, A 12-
million-ton increase in Asia may involve a
drop in Malaysian shipments anda 16-million-
ton lift in India. West Europe remuins rela-
tively unchanged, a 10-million-ton advance by
Sweden heing offset by a like reduction among
the Coal and Steel Community countrics. The
USSR's increased movement of 10 niillion tons
will, as in the past, go almost exclusively to
the East European nations,

A striking point which comes out of table 1
is the magnitude of the increased iron ore
supply potential indicated for North and South
America. The developments of Australia and
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Table I.

World exports of iron ore
(In millions of n.etric tons)

Fatimated
available
Recorded exports for export
1950 1955 1963 1978
MT=7 MT-% MT= MT=7
North America 4.61-15.4 17.81-26.4 31.28-25.6 60.0-22.8
Incl:
USA (2.59- 8.7) (4.59- 6.7) (6.95- 5.7) (7.5~ 2.6)
South Americo 3,71-12.4 13.14-19.5 33.58-27.6 78,1-29.8
Incl:
Brazil (.89- 0.3) (2.57- 3.8) (8.30- 6.8) (25.5- 8.7)
Chile (2.60- 8.7) (1.24- 1.3) (7.12- 5.8) (16.1- 6.1)
Peru (0) (1.70- 2.5) (5.76- 4.8) (13.0- 5.0)
Venezuela (0) (7.24-10.8) (12.40-10.2) (23.5- 9.0)
Evrope (West) 22,43-49.0¢/ 34,82-30.2¥ 45,95-19.7¢ 51,0- 9.9Y
Incl:
CECAY 1.17- =) (14.49- — ) (21.85- — ) (25.0- — )
Sweden (12,.94-43.2) (15.65-25.3) (20.34-16.7) (30.0-11.4)
Europe (Eost) 3.23- 0¥ 8.94- .2Y 21.09- ,2¥ 31.6- ,2Y
Incl:
USSR Y (3.23- - ) (8.82- — ) (20.87- — ) (31.0- — )
Africa 5.60-18.6 9.82-14.7 15.60-12.8 47.5-18,1
Incl:
West Africa (1.16- 3.9) (3.77- 5.6) (10.20- 8.4) (38.5-14.7)
North Africa (4.44-14,7) (5.05- 7.5) (3.84- 3.2) (5.0- 1.9)
Asia ¢/ 1.39- 4.6 6.01- 9.0 16.84-13.9 29.4-11,2
Incl:
India (.13- 0.4) (2.84- 4.2) (7.95- 6.5) (24.0- 9.2)
Malaysia (.53- 1.7) (1.62- 2.4) (6.71- 5.5) (2.8- 1.1)
Phillppines (.56- 1.9) (1.42- 2,1) (1.47- 1.2) (1.5- .6)
Oceonia 0 0 .30- .2 21.0- 8.0
Incl:
Australia (0) (0) (0) (21.0- 8.0)
WORLD TOTALY | 29.97-100 67.23-100 121,92-100 262,6-100

a/ Mainly imernal — 1.e., Frence to Heigiun, Luxembsurg

and West Germany.

%/ Mainland Chine net included,

4/ Mainkend China and “insernal® net included.

Y/ Maindy internal — 1.e., 1'SSR to East Europsan coumiries.

West Africa notwithstanding, the possible addi-
tions of 45 million tons for South America and
J0 million tons for North Amelica could he
even more significant.

The problems that the altered iromn ore
geography may impose on the industry's ore
producer are somewhat simplified by the fact
that his main customerr generally will not
have changed. Table II shows them still to be
the United States, the Community countries
and Great Britain in Europe, and Japan in the
Far East, United States production of 150 mil-

¢/ *imernel® wanage not inciuded,

lion ingot toms of steel in 1975 will absord
practically all the country's ore productios,
and still need some 50 million tons, mostly
from Canada and South America, In Western
Europe, one third the ores used 10 produce
130 million toms of steel will come from West
Africa. At least half the remaining needs will
be filled from the low grade resources of
Great Britain and France, with an appreciabie
drop in the quantity originating in the latter;
the balance will be made up by iacreased
deliveries from Swedem, Camada and South
America. In the East, Japan's ore imports




Table M. Preojections for 1975 Ingdt s908! and pig iron production and .~ on are tetal und irmper ¢
O Grments
In milhons f metric toas)

Fatimates friy ] OPS ’
b
Ingot Pig wam § Iron hre v
Inget pro»?i-t{-n i pfaﬂ_m# produc nan uﬂsmuw«m{ frop ore
1999 194 4 R | rer m'z ,Imports
I S .. . 4 i
Nerth America 113.8 | 123.4 | 133-170 114 l124 i 200 1 "
nel: !
U'SA (108.4) | (115.1) uu -158) utm (114) axy L oon
South Amnu 2.5 7.9 u 7-33.8 13 ) 17.5 L Fis
- o > + '
‘ Eurepe (Wom 9.7 123.9 | 161-187 s 138 222 23
Incl:
CECA 140.4) 83.8) | (183-11H (17 "7 (149 (4
UK 20.1) | (26.7) | (39- 47) (3 i (34) i (55) (42
Evrepe (Eest) 5.5 113.1 113-1712 161 1321 %4 I'is
| SR
USBR (45.3) | (85.8y (117 -1y ) (164) (167) | N
— e e +- +
Middie [ uet .1 .3 4.3- 15 1.7 d.6 4 1
S - s
Alrice 1.7 3.3 7.8-11.% 8.7 s 9 4.5 I'Es
- ol 1»_,,- e e sl +
Asie 11.3 46.9 T2-88 55 “8 104 48
Incl:
Japan 0.4) | (9.8 (49-37) (48) t43) *7) (4%)
India 1.mn 3.9 [(19.5-23) 1% (18.6) [R1) 't
- — S T 3 +
Ocoonie 2.3 8.1 9.5-118 1.4 9.6 150 # I'is
e .1} R 4} e
TOTALY | 2608 | 433.8 | 379-e4¢ a5 | ee ™o

TIS » Tesally :mornsd supply.
&/ Muindand Chine net inciuded,

will come increasingly from AuetraMa whieh
will owt sharply, but not completely, inte the
lennages ohipped from Indla, Malaysia and
Sowth Ameriea,
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Men needed for Special Fund Projects

SPECIAL FUND PROMCT IN COLOMBIA Hogotf 1n 1955, The Institute 15 sutonorx s

. ) ler the sponsorship of the National He-
nstiture | | Resomreh | e

' for n‘:nkgu ¢ ¢ HY) serve Bank, the National Petroleum ( om-

‘ Bogers pary, the National Pederationm of ( offee
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Pont tithe Metallurgical Engineer (Heat the Institute for Mmdustrial Develaprwnt K

T reatment) presently hus a staff of over 106 of whom
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helf have wern traned abroad
Dmte required: \s soon as porsihie X
To expand facilities at the HT lor niope

Dusty station: Magotd, with travel within the effective assistance to the Commry's smnll
vowntry 48 regw red and medium-sined industries, the | nied
, ] r the over-akl " Nations Speeial Fund has 4 four-yesr Prowect

of m Chief of Minsion, and in eo-aperation
with the staff of the Institute for Techne-
logienl Resen reh (Institute de Inve sbigacione s
Teenoldgicas — T), the enpert will be ex
peeted to

Promate hent treatmemt of metuls by
training Colomhisn eounterparts and by
participetion in industrial seminuars.

Sudy the needs of ( clombia ama inst ruct
aperitors 4t existing fucilties on the
praper wee of heat treatmeont,

Recommend practices for maditying
praperties of available metals and foundry
enmtings of forrous and non- e rrous types,
antt establiah specification for Mot treat-
ment of metala regpe red for manufact red
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Advice amil make pians for vhe prasibie
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Dwties

The expert will e + member
of an international team of emperts under the
leadership of the project manager and will
assist in the establishment of an industrial
studies and development centre in Saudi
Arabia, specifically, the expert will be con-
cerned with the setting wp of an imdustrial
documentation and information service, In
particular, he will be required to assist in

Selecting suitahle publications and docu -
ments as basic reference material for the
Hbrary,

Ascertuining the relevant data and in-
formafion needed hy industry and the
means throwgh which such information
shamld he channelled.

Devising suitable mechanisms for liaison
with, and dissemination of information to
industry

Orgamizing ard operiting the wervice,
inchading the library

Training counterpart staff in the above

duties,
Gunlifications | niversily degree in seionee,
technoiogy or enginvering, and wide experi-
oRee M industrial dosvmentation and des-
semination of idormetion

Language English  essemtial, Arabic
deorrabie
Duchgrowmd
information. [he peiroieum industry forms

the baei= of the scomomy in Saudi-Arzabia
sl aecounts for abewt WY of the total
Hovernment revenus. Mowever the Govern-
ment had hoen imonsifying s offort owa rda
grester diversificntion snd increaned s -
trindisstion: for the prriod 1959— 1963, tiw
totei of esarmarkings wnd «wpeRdibures in
dnvolapment projecis has risen from $12
millbon o $1234 milkon The mumber of 1n-
Susirial onterpeines nol related bu pet Polou m
snd mining Row dtands at about 306, the
sverage avestment 1n each hewng about
276 000

For these reawons the Guvernmest 1n-
Bads o evtabiivh 3 Centre Ccapabie
formuiating & national pian for mdwetriali-
bion and advising On apprapriate pelacres
and programmes and on Hhe 1P lementat kon
of wmadetrial projeet.

Inghuded 1 the project will he the pian-
ning aad construction of 4 model nduetrial
estate for whieh e Ypecial Fund will pro-
vide Lhe neecssary equipment for a small
general serviee workshop. The establigh-

memt of this i1mndustrial estate will serve as
a fogal point for future industrial activity,
particularly for establishing  nduetries
under the most desirable conditions

SPECIAL FUND PROJECT IN SAUD! ARABIA

Industriel Studies end Develeprment Centre
FOB DB SCRIPTION SAL-29-30)

Post tithe: Chemieal bagineer or Indus-
triai Chemist

Duration: Ome year imitially, with pos-
sibie emtenszion ta two years

Date required: | July 1966

Duty station: Riyadh

Duwties The expert wil! he « member

of a leam of inde rantional enpe ris under the
leadership of the preject manager and will
A88iM MM in establishing and initially oper-
ating the Industrial “widies and Development
Centre, for the purpese of advising the
Ministry of Commerce and Industry in the
formulation of imdustirial development plans
for the country and their implementation and
vising the ( omtral Planning () rgumizstion
on all matters relating %o policies and
programmes of industrialization, To this
end the enpert will he required ta

Wudy the reseurces. tremde of dPmund
and other relevant factars and indicate
the pecific 1ndustries which huoe develap-
ment poseibilities in the chemieal Meld,

Conduet feanibility studies or, when
RECENOAPY, Prepare terms of referenes for
Weh  ctudies ta he mirde by consuiting
fArms an comtraet, and adviee om the an-
sespment and evalation of projects and
their inplementation

Diraft speeifte industrial prowets.

Provide gemeral technoiagienl counsel
for formulating piane and policies for
industrial develapment

Advise imdmstry on technoiagicnl prob-
lems,

Train counterpart staff in the abeve
duties,

Yuadificatione. wniversity degree in chemi -

esl onginoering or imduetrial ehomistry and
browd enperienee in condueting surveys and
feusibility studies and in the uplomentation
and aperstion of prejects, Knowiedge of

wduatrial develapment probiems in develep-
ing eountries desirabie,




Langunge : Engiish essential, Arame
dosirabie.

Bachg rewnd

indormation: The petroieum industry forme
the basis of the scomomy in Seudi Aradha
apd acoounts for sbowt 809 of the total
Geveramemt revenus. Nowsver, the Qovern-
ment has  boen imtensifying Hs effort
lowards greater diversification and in-
creased industrialisstion,

For these reasoms the Governmemt in-
tonds 40 esiablish a Contre capable of for mu-
lating a national plan for induetrialization
and advising on approprise policies amd
pragrammes asnd om the implemeniation of
ndustrial project.

Ineladed 1n the project will he the pian-
ning and construetion of 2 model induetrial
sstate for which the Ypweial Fund will pro-
vide the necessary oquipment fer a amall
goneral service workshap The establioh-
mont of s industrial ootate wiii serwe
os & foeal poent for Meture indust rial astivity,
partiewniarly for estabiishing industirios under
e mest desirabis eonditions .

SPECIAL FUND PROJECT M COLOMBIA

netitute for Techrnolugicel Mossarch (MT)
in Dogaté

JOB DESCRIF TION OUL - 1098 (TARS- 14

Post ate: Mechantenl Enginoer (Teois)
Duratiap (me yoar

Date reguired: s seen as possible after
31 Jamuury | 966

Duty station: Begatl, with travel within the
commtry as reqwired

Dutiwe Undery the over-sll guidance of
e Prejeet Manager and 23 & part of a teoam
o8 ape reting with the sta¥f of the Inetituse for
Toohnoiagieal Researeh (Inetitute de Invent -
gocience Toomsifigicas — HT), the enpert i
onpoected to:

Promete ool onginsering b traimng
( shombian counterparts snd by participe -
e in seminars,

Propeee ideas for the use of tools (g,
finbures, daes, ewtling-tonis, gauges, e ),
aiming at lessening the kill re i rements
from produetion aperstor in the Producton
process amd, at the same time. increasing
the produetivity and improving amd miiin-
taining the quality of the products.

Adapt these propesuls to the production
proeesses 1n  (olombian factories and
justity their feasimility by favourahle cost
estimates,

Assist in the applieation of these pro
posals through design, fabrication and
try-swt of the tools and

Work out suggestions for the ¢ restion and
sdaption of a wnified system of stamdards
for jigs. fixtures. des, catting toals ot
taking local conditions into account

Gualitloations: [eel engineer, preferably

with sendemic training in mechanical en
mneering or prefuction engineering and
substantial induetrial enperience or with
practieal imrmotrial ewperience and respon-
sibi ity equivalent to sueh scadeniic training.

Languages Working knowledge of wpanish
deoirshie, otherwise baglish cswential.
Freneh or Malian an asaet.

Bachground

informmtion. The HT was orgamised
Bagetd in 1965, The Imetitute 1o sutonomous
wndor the speneorsiup of e Netional Re-
sorve Bank, the Natiomai Petroiewm Com-
pany, the Natianal Federstion of (offee
Growsrs, the Agrwwiturai [.can Beank and
the Inetitute of Industrini Develpment N
prosontly hae 2 stalf of over (60 of whom
Ml are untversity gradustes snd the othwr
Ml have boon trained sbrond.

To onpand faciiitios ot the NT for more
oflsstive assistance 1o the vount?y's small
md modium-sised ndwatries, the U nited
Nations Spusial Fund has 2 Jour-yoar prowet
to providn seventosn men-years of enpert
ervies, 88 weil sa feliowehips and equip-
mont. The foad, meteliurgion!, mochanieal,
chomioal and agricuwiural pravessing -
dustries wili he sided.
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Industrial research institutes and their activities

Pregress hraugh industriel resser-h

Mdustrial research is heipmg 1o quchon Me pace of induetrial
developmont m many deveioping countriss Mroughowt e worid, Move
developing couniries han ever befovre have eotabditohed facilibes of
one Mind or ancthey lo provde Me apphrod research support that hesy
COONOMIGe, ROw uRderromg a sioady imdusiriel trane ormaehon, demand.
H Me present ivond continues, e newt severel yoars showld withess a
manifoid mereoase n induoirial research setivity in Mese countries ae
e reversibie reiatronshp of shmuiahen ond countey -2timuiahon
botween induetry and mdnetrial reseaveh pothers momentum .,

The buik of mdustrial researeh m deveioping coumbrios is carvied
out by imduetrial research mohivies and induetry nesecselions. Theoe
vyanisalions froquontly offer a wide renge of sevwsces which may be
Bvided inte four mager cissssAcabrone ae followe:

Reeeerch end develapment, mamiy of an apphed nabure, repves onts
the magor achwly of moet induotriel research mohtubes. Thue
~mmdkmdd~um.vm.m,
ond/ov the improvement of smobing ones, wilh a vow o comm oy -
eral snplostalion wihm o« reasenabdic pevied of hme. Baosc ov oy-
Movatory resecreh, whon undertabon, is gomnevaily o a mar pnal
seade,

Techmpseomomic 2ervices mchude osuch achvihos ao feaetbihsty end
marboting shudios, rew matersel survey, menagoment and produc -
Nen ongwmoering, preduchvity improvemont and gonevel lochno.
eORPmee anaiyses wnd projochens,

Qonerel lochmocal services ave of particuior imp wience m developing
eounirioe simes m many of Mom e sverage lovei of mduetvrel
sporience is reiahvely low. Research mohitubes neve Merefore
had o AN Me nood or lechmeal tvoubic-shestng, porticuierily for
e henefit of smabi-scale amd Medmm-scale indusiries. (ther
MrYVICEs m s (ategory mchude guabity contred, oguipment valua-
tron amd assistance m the sdmmestyation of production standards
and spec ificutrons,

mmmymmam-o{mm.
hd“%lwwcmﬂcmnmd
codabiiohm ente offey lochmsecai MQury sevvices om a variely of
wum“mammmwmo
s vices Iaineng mamsis, snsiyeee end loshing, assistance in
m*w«uaﬁhcuwﬂn«ﬂﬁowmuﬂ
Poliowsng ave Mree repovts om indueivial research inehitules
mum,mnaauunmc/vm.mm«-w
dunu-fm-uumuummamn
of deveiopong covmivies.




ISRAEL

The Peirt Resserch Asseciation, Maife
Orvganiaation

The Paint Hesearca Association was founded
towards the end of | 960 jointly hy the Mcientific
Council of Israel. The Ministry of (ommerce
andl Industry. the T ( HNFON — Hebrew Institute
of Techmology —und the paint industry, Its
special tield is paint research and its activities
cover the whole country, Ms laboratory is
locuted om one of the TECHNION hiildings.
[IMreect comtact with TE( HNION is ensured by
physical ax well 15 intellectual proximity and
with odher similar orgamizations at home and
abroad By oceusional eommumications and
visits,

Research monagement

he Assoctation is staffed with two chemists,
two laberstory assistants amd two technical
assistants, A recently approved resesrch pro-
gramme made it poesible o add a third
chomist to the staff, Gemerally spesking, the re
is ne demarcation of respeonsibilitics ind the
stell, working as a growp. carry omt research
antl previde serviees 2CCOrding o their cupa-
bilities,

The resedrch programme is proposed hy the
direetor of reseurch and (s approvec by the
managenient hefore submitting it to the Scien-
ttte Coumecil and the Mlpistry of (ommerce
wd mdustry for Mnal comsideration and Ap-
proval. firunclal swpport is provided hy grants
from ome or hoth agencies, and is conditions
wpen the scientiMe survey of the proposed
pragramme and the ecoromic interest in the
resesrch planned,

The management is comprsed of PEPreé -
sentatives of the paint industry, the Setentif ¢
Counetl and the Ministry of ( ommerce and
mduotry. Omly misnagemeni's approvil is re -
gired for resenrch projects proposed and
pabd for by industry of other agemcies, Re-
seareh is lmited o the fleld of spplied
setene, with expected short-term results, and
probienis reluted to locul conditions are pre-
ferred,

Membership iz limited o Industries which
have their own laboratories amd carry omt
WHeir own deveiopment work Competition is
slreng, so that the Association |s restraimed
in s project development and Lirmits itself to
those tasks that cannot be undertahen hy the
members themselves, Within these limits, the
research programme has been delineated as
follows:

(a) Most important imported raw materials
ind the correlation hetween quality and per-
formance of paints made therefrom. . g,
linseed oil,

(B Local specific conditions In the nain-
tenance of paint contings. e.g. atmosphe ric
corroslvity in various parts of the country,
Corrosivity and fouling of sea water in Vedi -
terranean and Red Sea ports, duration of road
S1gn paints;

(¢) \daptation of local chemical products
to paint formulation. e.g. Chromefluor cor -
plexes;

td) Research in tropical paint conditions:

Ml these projects were initially proposed
hy the As=moclation, later on some of them
were taken up hy government igencies,

Whern 4 research project is proposed
feasibillty study i~ conducted to tete rmine if the
lehoratory can undertake tt, if additional
equipment is needed, aml if scientiflc apd
technical personnel is available. Time alloci-
tion is then checked,

The proposal. which is submitted by the
research director, states time allocation for
each worker and flnancial requirements, The
research director ix assisted hy 4 subcom -
rittee of chemists of the niember firni< 1ts
functions uare to screen research projects, to
suggest new programmes and to control apud
amsist 1n the performunce of those under way.

Fimunces

Fhe budget of the Association is conposed
of:

(1) Amnunl dues of member industries about
l‘f,‘fr«m» the puint industry turnover, other
Indstries' contribution is dete rmned hy the
managenient,

M) Goverament agencies research grants,

(C) Government agencies special grants—for
laboratory eguipment,

W) Gevernment agencics subsidies—for the
first time in 196566

(€) Non-mem ers research fees,

Ahout $5-900 of the budget 15 earmurked
for operating expenses. the remaining 106/ is

spent om Capital expenses, I'he Association
does not own 1 lding.,

The budget is submitted to management for
approval. Bi-monthly reports are submitted
to the Ministry of Commerce and Industry
concerning incor e and cxnenditure; the (on-
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Laboratory for preparstion of enperimwental
paints

troiler of state audit< it from time to time,
No  cost apalysis hus  heen prepured the
organization i~ too <mall % ruake 1t meees
sary.

Industivial exteng an services

The Agsoviation offers the following in-
dustrial omtonsion serviees:

{8) Research resuits are communieated bo
ai members, Members' puintzs are tested
adong  with \ssociation's resenrch prejeets
whenever fedsible.

) Free comsuMing service is provided te
all members: 1t is often required for contrei
of faidures in .pplication or werk of fore ign
specifications  and regrirements, of test
methods and analysis control, ebe.

() Quality cemirols have heen sot wp in
differemt flelde—geseral industrial paints,
ship's puints, and others, (uality and coMmpo-
sition comtrol 18 followed up mpecially for en-
ports of puints and sheligoods, ( heching of
raw materials of local and foreign origin is
often asked for;

td) No pilet plant has been set up;

Weathw ring prapertive of paint are o vailunted
at | «dnt P ypreure Frat Ymtion

te. Technical aformation 1s ssem mated
hv way of meetings and occusional reperes.

Preogects bemg handled

he type of resedrch e \ssoeintion is enn-
cting his heen described under Resesrch
Manugement (eensionully new prasuets ire
tented, Feusibibity of new processee have boon
enplored. | iterature resvareh and lahnratory
eots are undertahen hefore ndvising an e
wbjset

No ccamomic advisery serviee is provided,
he it an plant locetion, pilet plants, mens-

faeturing or marhoting studies and duvelep-
ment of new inchistries,

SéafY Ireiming

There are no facilities for educational train-
ing of technienl staf. and oniy ame apprentice
is undergoing training in lohorstory werk st
the moment. The staff is enceuraged to reatd
andl carry owt enpe riments on thei? owa, wnde?
supervision of the chomists, The Assesiatien
Mas heiped in piacing poepie in momber firms,
Bt ecare has hoon tahen not to induce the stall
‘o leave the Asseciatien for other estabiteh-
ments,




REPUBLIC OF VIE T-NAM

Nt @ recherches s o comtichonus
o VY igt-Nam
(Viet-Nem Rudbor Resserch inetitael

(v gam) 2atrim

e ROV speciadizes n mabwe AgrOnony
e bechnology. M= activities  cover  south
Viet-Noam whe e the Heves Brasiliensis grows

Fubbe r research policies 1n the Republic of
Viet-Nam can he defined wcording o therr
A e means T4l Rg [hto CoRside ration the
trowbbed circumstances of toduy's pelitical
sitaation, I gererd, it exn be said that the
Femuits abtuined by the larger 1atitutes sueh

< e  Mubber Researcoh nstitite of Malays
APe in Mhe process of being adapted o the scube
of conditions In the CouRtrY's rubher regions,

o oadeition o activities in the Meld of
agronomy . ke mMmatitute unde rtakes 1+ viried
pragramme in techmolagical research. Mhese
HVItios inclade the swbomation of the miamu-
facture of latexn to insure the comtinuans pro-
duetion of ribher (the most impertant eurremt
effort related b0 the drying phase) the juality
comtral programme aMfecting the collection
Horage and manufacture of rabher the form
latton of stemdturds  cnd the wearch For new
Promation formiulas— 4150, packaging, =tc, bo
M the manufacmrels’ noods.

The Imotitnde 1a conpored of ol sections
Reseunreh. Dotwmentution and [N swemination
Norvices Management of Daperinental Wa-
tions, and Administrative amnd Techaien)
Services (shops),

The -Nefsof rescarch services are gome rally
agricuibursl engineers or ehemists. bach of
hem had s doubie responsibility the Nnetion-
ing of & service whioh serves all researchers,
a¢ far as eguipment is concerned, and the
sariying out of reseureh im one or several

pocifted rubjeets,

In e Republic of Viet-Nam, the Mmotitute
Moope in speeial comtact with the ( ontre Natio-
nel do Roeherche Jetentifique, the Faeouwity of
Selense . the techmieal serviees of large pianta-
tion secietics, and the manugere of small and
modium - oi sed plantations.

n the international scene. the Mmetitute be
longs te the Mmter-Nubher Researeh amd De-
velapment Beard and coilaborates ciosely with
sther membe? inetituies such as the Rubber
Rossarch Institwte of Malays, the Rubber Re-
soarch Inotitute of Coylon, the metiut francais
G casutehoue, the matibut de recherches sur

e O OuEC RO
FECREPCREE SUP € CaoulCROMC en Mrigue, et

W Cambodge, the Institut

Frmanciral agpects

bhe  coxt o et inchaing
WPVICE s Suel as BasermiRation and 4d9 g -
traton. Lotals spproximately 1 ot 000y jet
Nam dollar<l/ and may be divided ax follows

rese 1reh

b e

Coapatal, ., e, Lo
Stgapite s . A
P LVISOry staft S 25
(perating personnel . ia
Misgellaneos | . ]

Induatrial extengron servsce

Remes PCR PESHItS 4re COMAIMATEC Ated O tech
motans by the following rianne rs

(@) By orgamizing techrical Commismions
wWhich gather teeRRiCtans of the varighs eo.
cletiens and e mstitite Hese commissions
mioet 8o disCuss matters of cominion ate peat

) By wiy of publcationg, el 48 annal
reports,  techmical  pumphlets  describing
orginal research pesults  amd archives or
records isting partial resuits of research
R Progress Yo Keep miemibe rs ptormed con
cermag the cvolution of research projects

L/ Fiae vier-Nai doMec 18 eqivident to § ~ 1,08,

ANEW PROCESS FOR T
PRIPARATION OF CRUMS RUBDE R

A pubiic meoting wis Reid o be Dewan
Bakesa dan Pustaba ' 27 November | 964,
bo divcione ‘he dptails of 2 new procesy for
the preparation of crumbd rubher An su-
dicnee of some S0 members of M plonts-
tion indusbry heard the Divestor, e ( (
Wehater and the Noad of the Chemien! Divi-
sam, Mz B ( Sekhar, mtroduce the
proveds which ems from orvginai woek
by Mesers. Yether wnd (hn Peng Sung.
Mr D. J Graham, e iod the deveip- 1
ment toam connisting of Messrs ¢ Sethw
sad Chin Pong Sung, deecrinnd the present
commereinl process of meochaneo-chomical
cPrumbling which reduces Latex coaguia,
CuP lmpe o tree Jaoe Mo fine granuies,
s6 laciiitating raped deying. The finel
produet 13 opecied W e a unidorm,
toohmically apecifiod rubber (ost of pro-
dustion s enpectsd 6 compare favourshly
with sheet and even more favourabiy with

crépe.
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ND{A

Natione! Moteliurgice! L sheretery
Ovganization

The National Metallurgical Laberatory has
specific reies to play in promoting basic and
fundamental research in metallurgical subjects
and mere so in undertaking applied research
and pilot plamt industrial scale trials for the
development of mineral, ferrous and nmon-
ferreus metal industries of India. As such, the
research and development themes at the NMI.
are aligned te the industrial growth in mineral
and metal fields prejected during successive
Five-Year Plins: these requirements place a
Mgh premium on ingenuity in metallurgical
research and development so that it is ac-
copted a8 an asset b0 the industrial petential
of the country In this planned snd yot dynamic
growth of the Indian mineral and metal in-
dustries. the active role of the NMIL. has toduy
not only hoen hilly sstablished bt alse ade-
quately appreciated n an ever-increasing
mewsure. The progreas in these fHeids at
the NML Mas been sigmificant, stesdy and
rowarding.

The National Metailurgical Laberatery was
owtabliohod in L9586 under the segis of Council
of Sciontific and industrial Research, Ministry
of Lducation, Covernment of India; with the
obipetive of lostering appiied and Aundamental
motaliurgical resoaroh in lntha on an vrgani sed
basis and 10 serve a8 a central station for
earrying owl ressarch snd deveiapment work
on indighncus ores, minerais, refractories,
forrous and nen-forrens wetais and akoys
e, in Poiation o WBIZ? putential appiic ations
n Indion minere! and metal industr oe, poteed
for dynamie growth and orpansion under the
susesssive Five-Year Plans,

Fundamental snd appied research inveeti-
@ntions are condurted i the follswing research
diviesons and integrs 3d pilet piants set wp
during the lest decade.

Resourch drvisiens

Cre-drossing and Minerai Donsficistion
Low-shaft Furnace Projpct
Extractive Metallwry

Gensral Metaliurgy

Chomienl

Retractories

Meochanical Metalturgy

Paysical Metaliurgy

ivon sad Sheei

Alley Sboel

Lisison and Operastional Resesrch

Engineering Design

Instrumentation

Flectrenics

Mechanical, Electrical and Civil Services
Library and Decumentation

Matistics, Economics and Project Reports

General themes of research

During the last decade, the National Metal-
lurgical Laberatory has undertaken piloneering
research and development work in the virious
fields of metallurgy. With the hanging pattern
of the industrialization of the coumtry covering
an ever-widening spectrum under successive
Five-Year Plans, the research and develop-
ment programme of the National Metallurgical
L aborstory has heen "industrial application®
orwemted, designed o provide the solution to
multifarious metallurgical problems in the
execution of diverse projects both simple 1nd
complex, intriguing and straighforward aris-
ing in the wake of dynamic growth of india's
mineral amd metal industries. In pursuing
these objectives, seversl integrated piknt
plunts have heen designed fabricated and
commissioned at the Natienal Metalurgical
Laboratery Pilot piants relating to the pro-
duetion of foundry grades of pig irom i low-
shaft furnace, preumatic stoel -making, aju-
miniging of dteel wires and stripe, production
of indigeneus refracteries. production of ehe -
treiytic mangunese metal and manganese di-
owide. henefic1ation and sintering of 1rom ores
production of terre-alloy< i submerged arc
eloctric smelting Mrasce, production of g
nesiuin  Mmetil et are today n fuil-scale
operation. ir Febhruary 963, an integrated
minersl beneficiation pilot plant was om-
missioned. wiich 15 one of e lurgeet any-
where. This piiot plant hes a cupeerty of
tresting wp to five toms of ore per hour
daponding on the metullurgical flowsheet de-
vobaped o the Notional Metalbirgicul Lahora-
bary. The entire planiing lueyoul 41d ongineer-
ing of vhe pilot plant huve hoen iwne hy the
stall of the National Metalbirgical Lahkerassory,
which since its commissionbng has heen yiehi-
g oxnceodingly usefui Pesuita of poteniial
vadue 0 minersl wnd metal MdusiPies
rocont yoars these industries have heen 1n-
eroasingly apprecistive and reedy in accopt-
ing the 1mmediste value and iong-term hone-
fits of reseurch and development werk in
Wiz scomomic patbern of exploitation of in-
digonous mineral wealth of our country

Fmancal staus

The entire hudget of the laboratory is met
from the funde provided hy the Government of
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India through the Council of Scientific and
Industriai Research. The budget figures of the
laboratory for 1964-65 are given below:

(Figures in lakh of Supen ¥y,

1 lakh = 10%
Recurring . . . ... ... Rs.36.384
Capital . . .. ... ......... Rs. 3.861
Pijot piants . . .. ... ... ... Rs.28.270
Defence project . . ... ... .. Rs. 0.641
Staff quarters. .. ......... Rs. 7.047
Rs,76,203

4/ Equivalent to $US 0,2101,

Industrial extension services

As metallurgical industries are becoming
increasingly conscious of the application of
research results, numerous technical probh-
lems are being referred to this labhoratory in
ever-increasing number. These are being
effectively handled to increase productivity
congistent with yuality output of the products
made. Technicai liaison is effectively main-
tait d with the industry through personal
com .t and publications brought out by this
laboratory such as NML Technical Journal,
proceedings of the symposia, monographs
embodying the results of long-term projects,
preparation of preliminary project reports.
Investigation project reports and special re-
ports, periodical press releases on some of
the major achlevements, popular brochures
and bulletins on the processes developed by
the lahoratory for commercial expioitation of
patented processgs have proved valuable, col-
lection and dissemination of statistical data,
through organizing international symposia on
metallurgical subjects oftopical value, through
field investigations by technical staff of the
laboratory at the request of the industries
themselves and also at the initiative of the
laboratory are important. Technical consul-
tancy services have been enlarged to provide
technical assistance on all possible techno-
logical problems posed by the industries as
also the industrial research and extension
work on the processes developed at the Na-
tional Metallurgical Laboratory.

As a part of extension services, National
Metallurgical Laboratory has established Re-
glonal Foundry St-tions at different parts of
the country to help and solve the problem of
small and medium scale foundries on the spot.
The laboratory has also set up a Marine Cor-
rosion Research Station on the sea-coast of
West Bengal to undertake scientific studies on
multiple aspects of corrosion under marine
conditions,

Projects heing handled

During the last decade, the National Metal-
lurgical Laboratory has undertaken pioneer-
ing research and development work on both
fundamental and applied metailurgical probh-
lems relating to indigenous ores and minerals,
refractories, ferrous and non-ferrous metuls
and alloys in relation to their application to
India's metal industries. The range of such
probiems covers a wide field, e.g., deveiop-
ment of rationalized ranges of alloy and
special steels from indigenous sources; bene-
ficiation of low-grade ores and minerals;
development of techniques for the extraction
of metals from their ores; production of
substitutes for strategic and imported alloys;
study on corrosion of metals and its preven-
tioa: development of electroplating and metal
finishing techniques; production of different
types of refractories from indigenous sources;
and physics and structure of metals and al-
loys. Some of the integrated pilot plants in-
stalled by the National Metallurgical Labora-
tory are among the best anywhere, wherein
considerable emphasis has been laid on con-
tinuous pilot plant investigations and semi-
industrial prototype trials with the basic
ohjective of Industrial scale implementation
of important researches and processes de-
veloped at the National Metallurgical Labora-
tory based on indigenous techniques and
mineral resources. \ small sample of the
achievements in this direction is discussed
below,

Developmaent of substitute alloys

NICKEL-FREE ~ AUSTENITIC  CHROMIUM=NITROGEN-

MANGANESE-COPPER STAINLESS STEEL

Research and development work on nickel-
free austenltic chromium-manganese-nitrogen
stalnless steel is of basic metallurgical in-
terest and industrial significance. In India,
several thousand tons of austenitic stainless
steel chiefly in the form of sheets for fabri-
cation into utensils and for chemical uses etc.
are being imported at a heavy expenditure of
foreign exchange.

Based on totally available indigenous raw
materials, the substitute nickel-free stainless
steel was successfully developed and pro-
duced on a tonnage scale. These steels pos-
sess excellent deep drawing properties con-
sistent with high tensile strength and adequate
ductility for different fabrications. Industrial
trials were successfully made on the manu-
facture of household utensils by deep drawing
and pressing methods. These steels can thus
replace the standard 18/8 austentitic stain-
less steels in a large variety of applications.




MANGANESE -BE ARING SUBSTITUTE BRASS

The low production of copper in India due to
limited availability of workable deposits of
the ore has resulted in import of huge ton-
nage of the metal to meet the country's
requirement. To minimize the use of copper,
the National Metallurgical Laboratory has
developed substitute brass containing manga-
nese, in which the copper content has been
reduced appreciatly. Utensils fabricated from
this substitute hbrass have shown properties
comparable to those of conventional brass
utensils and can be utilized in their place.

Development of magnetic materials

Practically all of a country's requirements
of permanent magnets are met largely by
imports. The general compositlons of the
Alni. Alnico and Alcomax type of magnets are
well known and can be industrially produced
by casting or by powder metallurgical pro-
cesses. Although the casting is relatively
simple, the difficult part is the speciallzed
heat treatment techniques requlreda to confer
the optimum magnetic propertles. These tech-
nijues have been thoroughly studied in the
National Metallurgical Laboratory. The lab-
oratory has also developed the barium ferrite
type of ceramic magnets. These magnets can
be produced from indigenous raw materials
and most of the machinery required is also
available in India. A unlt has been set up in
the laboratory to manufacture Alnico, Alnl
and Alcomax types of permanent magnets so
as to meet the requirements of the industries.
The process for production of Alnico type
permanent magnets developed at the Natlonal
Metallurgical Laboratory has been released
for commercial exploitation.

Mineral beneficiation

With a view to utilizing the low-grade ore
deposits of the country to the maximum bene-
fit, the National Metallurgical Laboratory,
since Its inception, has Inltiated long-term
projects on the beneficiation of different types
of low-grade ores and minerals to find their
effectlve commercial utilization. Ores thus
treated relate to low-grade lron ores. manga-
nese ores, chromite, copper ore, fluorspar,
limestone, graphite, etc. Some examples are
given below,

Beneficiation and agglomeration of iron ores

In the mining of iron ores for smelting
purposes, the utilization of the ore fines

becomes complicated by the Indian weather
conditions, It has been the experience of the

steel plants that wisler Indian tropical weather
conditions, the screening and handling system
becomes completely blinded and choked due to
the muddy conditions caused hy the tropical
rain on the admixture of iron ore {ines, I'he
high alumina content of the ore 1lso alfecis
the smelting operation in the blast-furnace.
The problems of iinproving the quality of ores
despatched from the mines and also to ensure
regular supplies ol properly blended and
sized ores to steel pluants for the production
of quality sinter were successluily tackled at
National Metallurgical Laboratory. Based on
the investigations condud ted at NML,, the steel
plants in public and private sectors are putting
up their ore beneficiation and sinteringplants,

Beneficiation and agglomeration of low-grade
limestone

The quality of the Indian limestone used in
steel-making vis-A-vis their silica contents
is deteriorating and with these poor grades of
limestone, production in the steel plants is
adverseiy affected. It is therefore very es-
sential to beneficiate the limestone so as to
reduce its silica content, Comprehensive work
on upgrading of limestone for steeimaking was
successfully undertaken on pilot plant scale,
The use of upgraded limestone in steelmaking
promises considerable potential as shown by
full-scale steei plant triais conducted in a
country's steel plants.

Beneficiation of low-grade manganese ores

The National Metallurgical Laboratory has
made a country-wide study on the amenability
of low-grade manganese ores to beneficiation,
Ore samples from Andhrs Pradesh, Maha-
rashtra. Madhya Pradesh, Mysore, Orissa
and Rajasthan were investigated. The findlngs
are that the majority of these ores can be up-
graded to 48 per cent and above manganese
content and can be utilized for ferro-manga-
nese productlon. The NML also advised a
number of State Governments aad commercial
enterprises in putting up large-scale plants.

Beneficiotion of low-graode chromite

With a vlew to utilizing the country's low-
grade chrome ore deposlts, extensive work
has been conducted on the beneficiation of the
chromite ores by ore-dressing and thermal
methods. It has, however, not been possible to
upgrade the chromite ores to metallurgical
grade by ore-dressing methods alune due to
the intlmate association of iron and chromium
in the chrome spinel. However, the henefici-
ated product can be suitably used for refrac-
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tory and chemical industries. By thermal
beneficiation techniques, the low-grade chrome
ores have been successfully beneficiated to
metallurgical grade.

Iron and steel technology
Smelting of iron ore in low=shoft furnoce

In keeping with the policy of the Government
to promote a regional distribution of basic
industries, alternative methods of iron pro-
duction utilizing non-coking fuel for reduction
purposes are being investigated by the Na-
tional Metallurgical Laboratory in its 15tons/
day low-shaft furnace pilot plant. Smelting
trials conducted so far at the National Metal-
lurgical Laboratory have shown that foundry
grade pig iron can be successfully produced
using low=-shaft furnace smelting technique,
On behalf of the State Governments of Andhra
Pradesh, East Punjab, Maharashtra and Rajas-
than, pilot plant investigations have been
completed at the pilot low=-shaft furnace, de-
termining the suitabilities of the regional raw
materials for the production of foundry grades
of pig iron. On the basis of investigation proj-
ect reports prepared by the National Metal-
lurgical Laboratory, establishment of indus-
trial plants for the production of foundry
grades of pig iron is now well on its way in
suitable locations. The National Metallurgical
Laboratory is now currently engaged in the
exhaustive investigation trials on injection of
light naphtha in the iow-shaft furnace to de-
termine the optimum use oi naphtha in rela-
tion to the production of iron,

Production of ferro-alloys

With the establishment of alloy, tool and
special steel plants in public and private
sectors during the Third and Fourth Five-
Year-Plan Periods, there will be a great
demand for different types of ferro-alloys
which, unless produced in the country, have to
be imported, thereby entailing an expenditure
of a huge amount of foreign exchange. The
National Metallurgical Laboratory has, there-
fore, embarked upon a major researchproject
on the development and production of different
types of ferro-ailoys suitable under Indian
raw-material conditions. The laboratory has
developed techniques for alumino-thermic
production of different types of ferro-alloys
and a considerable quantity of carbon-free
ferro-chrome conforming to rigid ordnance
specification has been supplied to the Ministry
of Defence to meet their requirement. Special
ferro-alloys like ferro-titanium, nitrided
chrome-manganese, a full range of iron-

manganese-chrome alloys etc., have alsobeen
successfully produced hy alumino-thermic
process,

A pilot submerged arc smelting furnace for
the production of ferro-alioys of 1-3 tons per
day has been installed at the National Metal-
lurgical Laboratory. The furnace is now cp-
erated round the clock and high-carbon ferro-
chrome has been successfuily produced on a
tonnage scale for the first time inIndia. These
pioneering studies now being taken up at the
National Metallurgical Laboratory will be of
hasic importance not only for the development
of special steels, hut also for the setting up of
ferro-alioy plants for their commercial pro-
duction.

Production of steel by L-D process and by
side-blown pneumatic proces<

Pioneering pilot plant studies have been
conducted in the National Metallurgical Lab-
oratory in basic lined oxygen and side-blown
converters designed and fabricated in the
laboratory. Extensive trials have been con-
ducted with Indian pig iron and very useful
data have heen collected,.

Non-ferrous technology
Production of electrolytic manganese metal

Electrolytic manganese metal finds consid-
erable application in the production of nickel-
free stainless steel, nickel-free coinagealloys,
high and low expansion alloys, etc, There was
no commercial production of this metal pre-
viously. Extensive laboratory scale investiga-
tions had formulated the deveiopment of a
process for the successful production of metal
of 99 per cent purity from iow=-grade ores and
initially a semi-pilot plant of 32 1b/day capacity
was set up and electrolytic manganese metal
has been successfully produced. A pilot plant
for producing 100 lb/day of eiectrolytic man-
ganese has been installed and fuil-scale pro-
duction is under way.

Production of magnesium metol

Magnesium, which is indispensable in the
production of light alloys for aircraft and
used in metallic form for strategic military
requirements, has been produced success-
fully for the first time in India on laboratory
scale in the National Metallurgical Laboratory.
The present requirement of this metal is met
by import. The National Metallurgical Labora-
tory has put up a pilot plant to produce mag-
nesium metal (25 lb/day capacity) as well as
magnesium powder to meet the requirement
of the ordnance factories,



Development of light metal alloys

The Nationai Metallurgical Laboratory has
Initiated a projecct in the deveiopment of
aiuminium-based alioys from indigenous raw
materiais ineiuding the use of rare carth
group of metals. Binary ajuminium-magnesium
ailoys containing high magnesium (7-10 per
cent) do not usually lend themselves to hot-
working, Work was done to improve the hot
workability of these higher Al-Mg alloys by
the addition of rare earth residues such as
misch-metal and it was found that alloys con-
taining 7-9 per cent Mg can be made hot
working by the addition of 2-3 per cent misch-
metal to the alloy melt, The wrought alloys
have shown tensile strengths of the order of
about 30 tons/sq. inch (47.25 kg/mm) which
are comparable to mild steel.

Development of techniques for production of
bimetals

With the development of electrical industries
in India, the need for bimetai is increasingly
felt but the entire requirement is still met by
Inmiport as its production techniques are close-
ly guarded secrets. Two general purpose bi-
metals for application up to 2000C have been
successfully produced and the material can be
manufactured in Indla with the technical know-
how developed at the laboratory which has been
released for comniercial scale production.

Surface protection and metal finishing
Aluminizing of steel

Aluminized steel 1s a better corrosion-
resistant than the galvanized material. Viewed
in this context and also keeping in view that
the country's entire requirement of zinc is
met by import, the National Metallurgical
Laboratory undertook a comprehensive re-
search scheme on the development of suitable
techniques for the production of aluminized
steel. Extensive work conducted in the l1abora-
tory has resulted in the successful formuia-
tion of three processes of aluminizing which
essentially differ in the types of flux used. To
work out the economics of the process and to
determine the feasibility of the methods for
commercial production, a pilot plant was de-
signed and built in the laboratory and highly
successful pilot plant trials were conducted.
Samples of aiuminized wires pruduced at the
pilot plant were sent to British Iron and Steel
Research Association who has reportec that
the samples were exceptional in quality and
set a very high standard. This process has
been leased out to as many as twenty-nine

firms for commereial production ot 1luminated
steel articles,

Studies on corrocion of metals and alloys

The National Metullvrgic:l Liaboriatory has,
since its inception, been tilly  alive to the
nced of mietallurgical research on corrosion
of metals ond alloys and has already doue
extensive work in the cau-es and effects of
corrosion phenomena, It is alwo assixting
metallurgical  industries  in detining  their
corrosion probicms, suggesting  remedial
measures, et:. lLong-range research work on
the corrosion of metals and alloys under
various atmospheric conditions is under way
and interesting results hive heen obtained in
certain cases.

The National Metallurgicul Laboratory huas
set up a corrosion rosearch station on the
seacoast at Digha in West Bengal to study
the various aspects of corrosion under mi-
rine atmosphere.

Development of plating techniques

A number of novel plating technigues like
plating on aluminium, plating on non-mctals,
plating of brass from non-cyanide baths etc.
have been deveioped and the technical know-
how of the proeesses were demonstrated to
small plating industries who cvinced keen
interest in the methods. Thc processes de-
veioped have been reicased frec of royalty
and premium for the benefit of the plating
industries.

Development of refractories

With thc steel ingot production reaching the
higher targets as formulated under the sue-
cessive Five-Year Plans, there will be a
corresponding rise in the demand for refrac-
tories which form the backbhone of iror and
steel as well as metallurgicai, glass and
ceramic, cement and kiln brick industries.
Refractories are used as lining materiais for
industrial furnaces and other high tempera-
ture operations. A large number of refractory
products has been developed utilizing indige-
nous raw :materials. Among the products de-
veloped which have considerable scope for
industrial scale utilization are:

Magnesite Refractories

Chrome-Magnesite Refractorics

Mullite Refractories

Zircon Refractories

Sillimanite Refractories

Forsterite Refractories

Carbon and Clay-bonded Graphite Crucibles
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Carbon Kefractories
Dense Carbon Aggregate
Submerged Arc Welding Flux

Staff training

Under the various Technical Co-operation
Sch:mes iike Coiombo Plan, Unesco Feliow-
<hin, Indo-French Technical Co-operation
Programme, etc., the research staff of the
ML are periodicully deputed abroad to
undergo training on specialized field of met-
allurgical and allied technology. The services
of the trained staff are fully utiiized in the
laboratory for metallurgical research and
development work as well as for the benefit of
t-e industrial complexes of the country,

Development of sporsors for
research projects

Whenever a project has reached the stage
of commercial exploitation, it is publicized
through press and technical notes on the

Textiles. Laboratory technician testing tensile strength of yarn

subjects and they are circulated to industries
who may be interested in the process. There-
after, contacts take place in the form of
personal discussion, arrangement of practical
demonstration lurnishing full cconomics of
the process and their utilities, In all such
discussion and practical demonstrations, re-
search and linison staff are deployed. As a
result of close contact and co~-operation with
industrics, 22 out of 24 processes developed
have been released to industries for commer-
cial production,

The National Metallurgical Laboratory holds
A symposium every year on topical metallur-
gical subjects where scientists, technolo~-
gists and engineers from all over the world
meet and exchange technical know-how on
interrelated problems. All the discussions
together with the contributed papers are pub=-
lished afterwuards in the form of Proceedings
which are circulated to scientists and tech-
nologists in the field of study.




An experiment in sponsored research in India
Shri Rom Institute for Industrial Research, Delhi, India

INTRODUCTION

Founded by the late Sir Shri Ram, a leading
industrialist and philanthropist of the country
in the year 1947, this Institute is a non-profit
organization dedicuated to the development of
industrial growth in India through applied re-
search, During the last fiftecn years, the
Institute has developed u number of products,
processes and instruments from whichtwenty-
five are in commercial production, Theyearly
sales turnover oif five such major products
alone is of the order of Rs. 90 lakhs.

Notable among these are carboxymethyl
cellulose, polyesters, srifirset compounds,
polystyrene emulsion paints, organdie, plasti-
peel, pine-oil, ethyl ether and piasticizers
based on castor oil,

ORGANIZATION

The Institute is managed by a governing
body, under the chairmanship of Dr. C. D.
Deshmukh, Vice-Chancellor of Delhi Uni-
versity, and is comprised of the Director-
General of CSIR, representatives of the Go-
vernmeut of India, the Federation oi Indian
Chambers of Commerce and Industry, and
Lala Charat Ram, representing the Shri Ram
Scientific and Industrial Research Foundation,

The High Polymer Division and the Textile
Division, each headed by anassistantdirector,
are the major units of this Institute. In addition,
there is a Miscellaneous Industries Division,
a Pilot Plant and Engineering Services Division
and a Test House. Staffed on the CSIR pattern,
there are over eighty professional scientists
and technologists working in this Institute,
besides the supporting services for mainten-
ance, administration, accounts, etc.

FINANCES

A substantial part of the Institute's income
is derived from sponsored projects. Consi-
derable process/product development work has
been entrusted to this Institute by a number
of private companies and entrepreneurs. This
Institute has also undertaken projects on be-

half of various Ministries ot the Government
of India, PL480 authorities, NRDC and CSili

In addition to the Institute's royalty returns,
funds are also derived from investment of
trust funds (created by the late Sir Shri Ram),

PROJECT ORGANIZATION
AND EXECUTION

There are many types of proiects in the
specified fields of textiles. high polymers and
chemiculs engaging the reseurch scientists
at the Institute. These projects have syste-
matically originated, either as a project pro-
posal from a client (industry, Government,
CSIR etc.) or in the Institute itseli as a re-
lated work to another working project, or as
an entirely new research proposal by the
cesearch team, A reseurch scheme is pre-
pared, within which the probability of the
success of the project is thoroughly cxamined,
the costs ure estimated, a rescirch approach
is planned, staff are assigned, the duration
of the scheme is deiermined and previous
experience of the lnstitute on similar work
is studied. Particular care is taken to prevent
clashing of interest with any other sponsor
of the Institute,

All research schemes arc then submitted to
the Screening Committee of the Institutc which
consists of experts from within and without
the Institute. The project is evaluated in aH
its aspects and modifications are made, if
necessary. The scheme is then allotted to one
of the divisions, and a research team is ap-
pointed with a senior officer as the Project
Manager-in-charge and leader of the team.
Sometimes there may be more thanone officer
associated with a single research scheme.

All the projects sponsored by private in-
dustry are carried out in strict confidence
and the results are made available soleiy to
the sponsors. In the case oi seif-sponsored,
CSIR and NRDC sponsored research projects,
all the research work carried out and the
processes developed at the Institute are made
available to industry for commercial exploita-
tion through the National Research Develop-
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ment Corporation of India. Mandi House, New
Delhi. All the work carricd out at the Institute
as far as possible is protected through patents
taken in thix country and other industrially
advanced countries like the UK, US\, France,
et¢. From time to time, the work is also
published in important foreign and Indian
journale. The Institute has to its credit about
113 patents and 140 publications to date.

TEXTILE INDUSTRIES DIVISION

The Textile Industries Divisionis conducting
reseiarch on different aspects of textile tech-
nology. Typical projects are shown below,

(a) Textile processing reseaich

(1) Development of newer sizing comiposi-
tions aud their evaluation,
(ii) Development of novel finishes,
(iii) Development of rot-proofing and water-
repellent ageuts and their applicotion.
(iv) Application of fluidized hed to textile
processing,

(b) High tenacitv viscose ravons

(1) High tenacity tyre cord yarn,
(ii) High wet modulus textile yarns,

{¢) Cellulose research

(i) Moisture ~relationship in
modified cotton,
(ii) Newer cross-linking agents for cellulose.
(11l) Multipurpose flnishes,
(iv) Cellulose derivatives,

chemically

(d) Dyes, intermediates and auxiliaries

(i) Naphthol AN and other naphthols.
(ii) H-acid and Gamma acid.
(iii) DBenzidine.
(iv) Turkey Red Oil.

(¢) Textile testing and instrumentation

(i) Impact tear tester.
(ii)) Electronic Moisture Meter.
(iil) Electronic Yarn tension meter and re-
corder.

() Wool
(i) Development of anti-chrink processes,
(ii) Canary colouration in wool,
Typical among the products and processes
developed are:

I. Corboxymaethyl cellulose

The know=-how to produce tkis important
cellulose deriviative has been developed and
a (Rs. 10 lakh) plant to produce three to
four tons a day has been designed and fabri-
cated indigenously, It has beeit in continuous
production for the last six years,

2. Orgondie finish

For the first time in India this highquality
textile finish was developed and leased out
to M/s. Finlay Mills and is in commercial
production since 1955,

3. Srifirlan

Anti-shrink and anti-felting process leased
out to M/s. Universal Dyeing Works, Delhi,
mukes possible excellent shrinkage control
and uniform treatment with a simple plant,
and results in excellent kuitwear and knitting
wool.

4. A whole range of resins for wash and
wedr finish has heen developed and is manu-
factured in an ever-increasing .scale by
M/s. Sardesai Bros.. Bilimora,

5. Srifircides

A series of ~ompounds of excellent anti-
septic and rot-proofing efficiency called
Srifircides have been developed for treating
fabrics for defence and general use, Mini-
mum actinic degradation and maintenance of
the feel of the original fabric are attractive
features,

6. Tire cord viscose rayon

A pilot plant with 90 to 95/ indigenous
compounds at a remarkably low cost of Rs,
1 lakh has been built and successfully oper-
ated to produce tire cord yarn comparable
to the best imported varieties.

7. New cross-linking agents for cellulose
fabrics which raise the abrasion resistance
and tear resistance of the fabrics have been
developed to provide excellent base fabrics
for wash and wear finishing.

This, when fully developed to a commercial
scale, is likely to add a new dimension to
exiating know-how in this field.

HIGH POLYMER DIVISION

The division specializes in industrial poly-
mers (for the plastics, paint and rubber in-
dustries) polymer auxiliaries like plasticizers,
fillers, stabilizers, pigments, colours etc.,
polymer raw materials (monomers and chemi-



cal intermediates for plastics), and polymer
appllcations,

(a) Polvesters

Another process whieh is successtully com-
peting with foreign know-how is polyesters
sultable for luminates andcasting. The process
developed at the Shri Ram institute is being
commercially exploited by M/s. Rawji Amarsi,
Bombay. Polyesters from the basis ingredients
for reinforced plastics are badly needed for
the eountry, for the chemical industry, hoat
building indust1y, defence purposes, structural
uses, and a number of consumer articles.

(h) Polystyrene emulsion paint

This process is under production since 1960
based on indigenous raw materials. This
water-thinnable polystyrene emulsion paint is
much better suited for Indian conditions and
ylelds an excellent and durable finish. This
process is being prcsently exploited by M/s,
Keytuo Chemical: Ltd., Bombay.

(c) Plasticizers for P.V.C.

A series of primary, secondary and poly-
meric plasticizers have been developed from
castor oil. The process has been licensed to
M/s. Modern Chemicals, Bombay, and is in
commercial production. These plasticlzers
are superior to conventional ones,

(d) Dibuthyl phthalate

The process for making dibuthyl phthalate
was developed at the Shri Ram Instltute and
is presently being commercially exploited by
M/s. N. Nandalal and Co., Bombay.

(e) Bisphenol

The process for making bisphenol, as Im-
portant raw material for the plastics Industry,
developed at the Shrl Ram Instltute Is under
commerclal operation for the last two and a
half years. The process is being exploited by
M,’s. Raghunand Chemlcals, Bombay,

() Octoic acid

Octoic aeid, another important raw material
for the plastics industry, has been developed
at the Shri Ram Institute on behalf of M/s,
General Pigments and Chemical Products,
Bombay. The commercial plant has already
been built and is golng into production in 1965,

(8) Pentaervthritol

Work on this has been conmpleted on a pilot
plant scale. The commercial plant is being
designed by the licensce M,/s. Allied Resins
and Chemicals, Calcutta,

(h) Toluene di-isocvanate

Development work on Toluene di-isocyanate
wus ilso undertiken by the Shri Rim Institute,
This ehemical which forms intermediates for
rigid and flexible polyurethane foams will e
quite interesting to defence. \ pilot plant for
maklng this cheniical will be set up in collu-
boration with M/s. U. loam Privite Ltd.,
Hyderabad.

(i) Ethyl chloride

The process for muking ethyl chloride which
Is yet another important chemicil intermediuate
for making cellulosics has been developed at
the Shrl Ram Institute, A pilot plunt has been
set up by M/s, Lyka Labs., Bombay.

(j) ABS plastics

Work on ABS plasties, which are one of the
cheapest plastics, has also been undertaken hy
the Shri Ram Institute, Laboratory work has
been completed. The process is likely to be
commelrcially exploited by 1965-66,

(k) Plustipeel

This is u rubbery protective coating for
precision parts of machinery during storage
and transit, widely used by machinery mann-
facturers and ordnance. It has been in in-
creasing eommereial production by M/s,
Plastipeel Corporation, Bombay, for the last
four years.

Work on Emulsion Polynierization of Vinyl
Chlorlde and the synthesis of a new catalyst
to reduce polymerization time has been under-
taken.

MISCELLANEOUS INDUSTRIES
SECTION

This section has been undertaking work of
a miscellaneous nature to serve some of the
regional Industries. Quite a few major impor-

tant projects have been successfully worked .

out and have been adopted by industry. Mineral
Wool or Rock Wool is one of the earliest
successful projects. 1t is a very good insula-
tlon material and is used for insulating pipe-
lines in industry, supply lines in cool regions
llke the hills, in refrigerators and on reaction
vessels.
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Pllot plant studies on the production of Pine-
Oil from Indian Turpentine Oil were carried
out at the Institute. The pilot plant turned
into the first Pine-0il factory of India which
was inaugurated by Shri Manubhai Shah, Union

Minlster for Industries,
Hoshiarpur (Punjab),

in July 1960, at

A process has been developed for the pro-
ductlon of glycerophosphates, an important
pharmaceutical product, on behalf of M/s,.
Chowgule and Co. (Hind) Ltd., Bombay. Other
successful processes leased out include a
process for preparation of ethyl chloride and
Indellble cloth marking ink etc., dehydrogena-
clon of carene to cymenes on a commerclal
scale; Industrial utilization of trisodium phos-
phate, an important by-product from ndian
Rure Earths,

A process for making puzzolona cement using
fluidized bed techniques from different types
of clays, is under actlve study. A prototype
pilot plant has been built to standardize
optimum processing particulars for different
clays,

ENGINEERING SERVICES SECTION

The textile, high polymer and miscellaneous
industries research work has been very much
facilltated by engineering and other services
rendered by this section. It undertakes de-
signing of plants and equipment, supplying
their drawings and blueprints, and also fabri-
cation and maintenance of plants.

The Institute has helped the Central Fuel
Research Institute in the designing of a semi-
commercial production unit for phthalic anhy-
dride, and the National lesearch Development
Corporation of India for designing pliot plants
for Pine-Oll, Copper Chlorophyll, reflning of
cotton seed oll etc.

Units required for the developmental work
In connection with the Institute projects viz.,

Fluidized-Bed for Textile Processing, Viscose
Tire Cord Spinning Units, Glycerophosphate,
Carboxymethyl Cellulose, Srifirset Com-
pounds, Salicylanilide, Sulphonation of Castor
0Oil etc,, have been designed and huilt.

The Central Road Reseuarch Institute's per-
sonnel were assisted in carrying out pilot
plant operations ior burning special clays in
a rotary kiln. at this Institute.

One of the fundamental principles on which
the Institute's activities are hased is the
utilizution to the maximum extent of the faci-
lities available in the country for the manu-
facturing of eyuipment and the reliance omn
indigenous sources of materials.

PENTAERYTHRITOL

A pilot plant of 8 kg/day capacity has heen
constructed andoperated successfully. A semi-
commercial plant to produce one-half ton par
day is now under construction for M/s. Allied
lesins and Chemlcals Ltd,

TEST HOUSE

This section has been rendering analytical
and testing services to regional industries,
business houses, insurance companies, Indian
Railways, Indian Standards Instltution etc. A
modern analytical laboratory is helng main-
taiined and is used to analyse materials of a
diversified nature. These include, to mention
a few, food amd drinks, witer and sewuge,
minerals and ores, textiles und auxiliaries,
paints and varnishes, chemicals and drugs.
plastics and fuels, etc. In addition, it is also
helping a number of industrial concerns, bith
small and large. to improve their fuel effi-
ciency, maintenance and operation of water
softening units, concentration of caustic liquor,
manufacture of refined salts and maintenance
of swimming pools by way of their water-
analysis.
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Abaca Develop- |Mr. Teodore de |Govera- |Abeea, Improvemont of abaca | Anauel reposrt
meat Board, Vera, Chair- mont fibee and | fibre proceseing;
Maails man~-Oeaerai budget pulp developmont of
Manager handt - abaca by -products
ersls
Pureau of Aaimal |Dr. Anacieto B, |-do- Dairy, food| The Aatmal Utikiza- | Jowrnal of
Industry, De- Covomei, Dt- precess- | tion and Duiry Re- Animel
pariment of rector fng and seered Divisien Industry;
Agricullure and preser - undortabes researeh | BA} re-
Natursl Re- voltbony on the wilisation eovde r
souree (DANR), nether and preseseiag food
Manila produsts of saimal
origia; improvement Aanual re-
of snimal sbeohs poris
Soveinpmont of
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oother techaoi gy
Buresn of Miase, | Mr, Formads 8. | -do- Mining Aseay laboratory for | Mineral News
DANR, Manile Busuage, Di- minorale and min- serviee
recler orsl preducts; goo-
logieal surveys; Anpnuai re-
whilieation and pero- porta
conoing A minerai
oren; aasisls in ee-
toblichmeont of min-
orel imdustvios ”
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Pureau of Plant |[Mr. Pugenio Govern- |[kood Mo Plamt | Silisstion Philippine
Induetry; DANR,| Crus, Director] memt process-i asnd Regsarch U nits Journal of
Manila hudget g and condwet researches Agriewl-
preser - on whtlisstion, pre- ore;
valion cossing snd preser- | AP [Ngeet;
vation of focd pro-
ducts of plant origiagd Ammusl re-
mprovement of fond] pores
eraps yield; agricwl <
tural onginvering
Fisherios Com- |JAlly. Arsonio N, |-de- Poud pro- | Fisheries techmiogy; me
misolon, DANR, | Rolden, Com- cossing researehen on wiil - Yiehsrioe
Quesea City miosioner and isstion, proressing Yearhesh
canning ond ¢ onning of food
qmetic products from
prod- MATIRE POUFORS]
wede ) econmomie Hmaology
deop-sea
Mohing
Forest Products [Mr. Manwel R, | -a- Woed sad | Resenreh on hotter Fovesl Prod-
Research lnsti - Monsalud, [N- other whibisation amd pro- uets Toeh-
tuls, L.os Benos,| rector forest cosning of woord spe~{ mieal Notes;
Lagune produsts| cies; induatrisl whil-
pulp wad isatian of wood Ammuel re-
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Namw and adiress| Vaswe and s ig- Research programme, | Publications
of reevarch nation of head |Sowrce of | Industries project and /or on results,
notivute of the ino titwtr Auneln served Aanctions reports, efc.
(1) () 3) (4 (5) {s)
Notiomal Institwte | Dr. Camsto G.  |Goveran- [All types | Research and develop- Philippine
of Scionse snd Mamuel, Com- meat of indus-| ment activities Journal of
T ochmelagy missioner budget | tries aimed at establish- | Sciemce;
GIBT), v Manila ment of pew indus-
tries and improve- Philippine
ment of existing Abstracts;
omes (primary and
secondery indus - NIST News-
tries); product and letter;
process develop-
m: st weing local
raw materials and |Annrual re-
industrial wastes; ports

Rs techaical operating

tests and standardi-
sstion of products
and materisle; sci-
entific instruments
repair, fabrication
and calibration; de-
sign and operation
of pilot plants; ce-
ramics; plastice;
cocomst techaology;
physics and elec-
tromice; vegetahle
oils; food products;
fermemtation prod-
ucts; amtibiotics; etc.

units are: (3) Indus-
trial Research
Contre-Chemical
and Fagineering
Laboratories; (b)
Food and Nutrition
Research Centre;
ig) Medical Re-
search Centre; (d)
Bological Research
Ceontre; i§) Agricul-
tural Research
Cestre; {f) Teste
and S¢andards [L.abo-
ratories; Scien-
tific Instrumentation
and Techaical Serv-
ices Division and

@) Sciemtific Docu-
mentation and 1.i-
brary Division for
techaical informa-
tion and comsultation




Name and address| Name and desig- Research programme,| Publications
of research nation of head |Source of] Industries project and/or on results,
institute of the institute funds served functions reports, etc,
(1) (<) (3) (4 (5) (6)
National Cottage |Mr, Jovito Rive-|Govern- ]Cottage Improvement and Annual re-
Industries De- ra, Adminis- ment (handi- standardization of ports
velopment Au- trator budget craft) quality of products
thority indus-~ iocally produced in
(NACIDA) tries regional cottage in-
Manila dustry centres
Philippines Atom-|Mr. Pedro G. ~do- Variety of | Researches on the
ic Energy Com-| Afable, Acting indus- production and util-
mission Commissioner tries ization of different
(PAEC),b/ (includ- kinds of radioiso-
Manila ing agri-| topes for use in
culture various industries,
and med+ including agricul- |-do-
icine) ture and medicine,
aimed at improve-
ment or develop-
ment of the social
and economic stutus
of the country;
physics and elec-
tronics, etc,
Philippine Coconut |Mr. Bienvenido |[-do- Coconut Improvement and Coco News
Administration Marques, {copra) standardization of
(PHILCOA), Chairman- coir, copra and coco coir
Quezon (City General‘ etc, through better pro- |Annual re-
Manager cessing; utilization ports
of coconut by -
products
Philippine Sugar |Mr. Marciano A,[Cess tax |Sugar; Researches on im- Philsugin
Institute, Dizon, General| from pulp and | provement of cane Quarterly;
Manila Manager sugar paper yield; sugar refin-
plant- ing; utilization of Annual re-
ers and sugar cane wastes ports
pro- for industriai prod-
ducers ucts, etc,
Philippine Atty, José Aba- |Govern- |Tobacco | Utilization and devel- }-do-
Tobacco Admin-]| los, General ment and by- opment of tobacco
istration, Manager budget products | by-products and
Quezon City and wastes; improve- Philippine
cess ment and standard- Tobacco
tax ization of leaf qual- | Review
from ity and crop yield;
tobacco cigar and cigarette
piant- blending
ers

[V} Implementing research agency on all nen-nuclear sciences
of the National Science Develepment Hosrd,

L] Iniplementing research ageacy on mx 'ear science of the

Naticnal Science Development Board; PAEC operstes the

Philippine Atomic Resssrch Centre and Reactor locased in

Quezon City,




PRIVATE SECTOR

Nar-~ and address | Name and desig- Research programme, | Publications
of research nation of head | Source of| Industries project and/or on results,
institute of the Institute funds served functions reports, etc.
(1) (<) (3) 4) (5) (6)
Atlas Consoli- Mr. José Private |Mining; Product and process |Note: R und DD
dated Mining Soriano, funds ferti- development in ore-| results and
and Develop- President lizers dressing (copper technical
ment Company, and iron) and in fer-| reports of
Manila and Cebu tilizer formulation, | private
and utilization; qual-| industrial
ity control; Market lahorato~
Research and De- ries are not
velopment released to
(MR and D) public but
for their
own use
A. T.Suaco and |Dr. Angel T. ~do- Drugs and | Products and process |-do-
Company, Suaco, pharma-| development in the
Manila President ceutical manufacture of
pharmaceuticals and
use of local mate-
rials; quality control;
MR and D
Cia Cellulosa de [Mr. Ramon -do- Pulp and | Uitilization and pro- |-do-
Filipinas, c/o Barrata, paper cessing of pulp and
Tabacalera, President paper from sugar
Manila cane bagasse;
MR and D
Delta Manufac- Mr. James ~do-~ Meat pro- [ New product and pro- |-do-
turing Corp., Huange, cessing cess development
Pasig, Rizal General and can-| (pork and beef can-
Manager ning ning); utilization of
animal by -products
and waste of meat
canning plant; prod-
uct quality control;
MR and D
Elizalde and Mr. Manuel ~do- Paint, Product and process |-do-
Company, Elizalde, hemp development and
Manila President rope; improvement and
iron and | quality control of
steel; company's product;
mining MR and D
Esso Standard Mr. G, H. White,| ~do- Gasoline | Product and process [-do-
(Philippines) General refining;| development in the
Manila Manager petro- petroleurmn and ferti-
chemi- lizer industries;
cals; quality control and
chemi- analysis of products
cals and by-products;
MR and D €1




Name and address

Name and desig-

Research programme,

Publications

of research nation of head |Source of| Industries project and/or on results,
institute of the institute funds served functions reports, elc.
(1 {2) (3) (4) (5) (6)

Franklin Baker Mr. Russell .. |Private [Coconut Development of coco- {-do-
Co.,San Pablo Miller, Presi-| funds nut by-products;

City, Laguna dent and improvement of

General quality of desiccated

Manager coconut and other
coco food products;
MR and D

Grassland Farms | Mr, Vicenter ~do- Dairy Dairy cattle breeding |-do-
Incorporated, Araneta, development of cat-

Sta. Maria, President tle feeds; product
Bulacan quality control; milk
bottling; MR and D

H. G. Henares Mr, Hilarion ~do- Paint, Product and process |[-do=-
and Sons, Inc. Menares, Sr., office development and
Pasay City President supplies quality control in

paints, pencils,
crayons, carbon
paper, etc.

International ~-do- Chemical R and D activities in |-do-
Chemical the processing and
Industries, production of vari-
Guiguinto, ous industrial chem-
Bulacan icals and deriva-

tives, also for syn-
thetic detergents;
MR and D

Liberty Flour Mr. Felix -do- Food pro- |Development of new ~do-
Mills, Inc. Maramba, cessing; bakery food prod-
Mandaluyong, President flour ucts; utilization of
Rizal milling milling by -products;

and quality control;
baking MR and D

Marcelo Enter- | Mr, José P, -do- Fertilizer; | New products and ~do-
prises, Marcelo, iron and process develop-
Northern Hills, President steel; ment in all its lines
Malabon, Rizal rubber of manufacture;

products;| product quality
agricul- | control; agricultural
tural chemical and liquid
chemi- fertilizer; MR and D
cals

Peter Paul Mr, Virgll ~do- Coconut Industrial/commer- |-do-
Philippines Murray, cial utilization and
Corporation, General development of
Candelaria, Manager coconut by -products;
Quezon Prov- MR and D
ince




Name and address

Name and desig= [Research programme, | Publications
of research nation of head (Source of | Industries project and/or on results,
institute of the institute funds served functions reports, etc,
(1) (2) (3) (4) (5) (6)
Metro Laborato- [Mr, Juan Pla, LPrivate Drugs and (Products and process |[Note: R and D
ries Inc. General funds pharma- | development or im- results and
Makat!, Rlzal Manager ceuticals | provement, espe- technical
cially on the use of reports of
local materials; private
quality control of industrial
drug products; laborato-
MR and D ries are not
released to
public but
for their
own use
Phillpplne Elec- [Mr. Delbert ~do- Electrical [Product and process |[-do-
trical Manufac~ | Hamllton, lighting development; im-
turing Co. Plant Manager and ap- provement and
(PEMCO) pliances quality control
Makati, Rlzal
Philipplne Packlng |Mr. Calvin -do- Food (fruit) [Product and process |-do-
Corp., Manlla Crawford, process- | development and im- )
Preslident ing and provement espe-
canning cially pineapple
canning and by-
products; quality
control; MRand D
Phillppine Re- E. A, Griffiths, |-do- Vegetable |Product and process |-do-
fining Com- Vice-Presi- oil refin- | development re-
pany, Manlla dent and Gen- ing garding coconut oil
eral Manager and by-products;
quallty control;
MR and D
Philippine Mr, Ernesto ~-do- Ceramics |Product and process |-do-
Standard Sanl- lagdameo, development in the
tary Ware Com-| Presldent manufacture of
pany, Paslg, plumbing and other
Rizal sanitary wares from
local ceramic raw
materlals; MR and D
Procter and Mr. Willlams ~do- Vegetable | Product and process | -do-
Gambile Petty, oll re- development and
Philippines Co. | Presldent fining quality control
Manila especlally In coco-
nut oll and its by-
products; MR andD
Republic Flour Mr. José -do- Wheat flour| Development of new |-do-
Mills Inc., Concepcion, Jr., milling bakery products;
Pasig, Rizal President and bak- utillzation of
Ing mllling by-products;

MR and D
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Name and address |Name and desig- Research programme,| Publications
of research nation of head [Source of { Industries project and/or on results,
institute of the Institute funds served functions reports, etc,
(1) (2) (3) (4) (5) (6)
San Miguel Corp., |Mr. JoséSoriano,|Private |Glass, Products and process | Note: R and D
Manila Chairman funds brewery, | development, im- results and
frozen provement and technical
dairy quality control in reports of
products, | all its lines of pro- private
animal duction, MRandD industrial
feeds laborr.io-
ries are not
released to
public but
for their
own use
Shell Chemical Mr. L. S, -do- Agricul- Product and process | -do-
Co., Manila Dawson, Gen=- tural and| development on
eral Manager industrial petro-chemicals;
chemical| quality control
gasoline laboratories;
refining MR and D
Superior Gas and | Mr. Dominador |-do- Gas fuel; | Product and process | -do-
Equipment Co,, Tlocijo, industrial| development on in-
Mandaluyong, President chemical% dustrial gases and
Rizal chemicals like CO9,

02, HCl, H2SO4,
Chlorine, etc,
MR and D
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. Organizational patterns of industrial research

The following organizational outlines show how two research insti-
tutes have developed to meet the widely different needs of their coun-
tries. We present them as a possible basis for institute planning,

REPUBLIC OF KOREA

Kyung Pook Provincial Industrial
Testing Laboratory, Taoegu

Ovrganiaation

The Kyung Pook Provincial Industrial Testing
Laboratory was established under the Kyung
Sang Pook Do (Provinclal Office)to provide the
following services to Government and industry:
analysis, improvement of products, technical
advice, assistance on the development of
industrial techniques, and testing of Industrial
products with the view to ensuring their com-
pliance with Korean standards,

Kyung Pook

The main purpose is to developa prosperous
reglonal society and to help in the establish-
ment of a self-supporting economy through
the promotion of quality products.

Co=operation with other institutions

The laboratory co-operates closely with
universitles, colleges, other research insti-
tutlons, government-controlled companies and
small and medium-size private industrial
enterprises. The followlng diagram illustrates
this co-operation:

Provincial
@ ‘_-:,-.; Industrial ¢eo= @
Testing
Laboratory

(1) Kyung Pook National Universiry

(2) Tasgu College

(3) Chung Ku College

(4) Atomic Energy Research Institute

(3) National Industrial Research Institute

(6) Geological Survey of Korsa

(7) Research Institute for Mining and Metallurgy
(8) Minor Enterprisers

(9) Air Materials Department Command
(10) Kyung Pook Engineering High School
(11) Taegu Engineeri g High School
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metals

Inorg. Anal, non-
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Raw Materials of
Ceramics Testing

Glass Testing

Fire Proof Materials
Testing

Machines Testing

Metal Materials
Testing

Testing of Metals
Surface Treatment

Oils and Fats Anal.

Plastic and Gum
Testing

Paper Testing

Fuels Anal,

Fermentation Testing
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Animals and Plants
Fibers Testing

Artificial and Synthetic
Fibers Testing

Mineral Fibers Testing

Dyestuff Testing
Dyeing Method Testing

Synthetic Resin Treat-
ment

Bleaching Treatment
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Research management

Studies and surveys of water for industrial
uses are carried out twice a month in order
to improve the quality of the products. After
the tests and analysis, advisory service is
provided to the various industries utiiizing such
water,

Financial status

The laboratory is Government-sponsored,
Its annual budget is 10,424,160 won.\/

Industrial extension services

In pursuit of the Government export promo-
tion programme, the laboratory provides its
personnel to manufacturing enterprises which
manufacture goods for export. Seminars and
meetings are held to disseminate the results
of research projects among the staff, experts
and professors. Laboratory facilities are open
to students and technicians who wish to widen
their technical knowledge at vacation time.

Staff training

Two staff members are sent each year, at
Government expense, to specialized institutes
to undertake speciai training,

THE NETHERLANDS
TNO=Applied Scientific Research

Under a Netherlands Act, which came into
operation in 1932, the Central Orga#ization for
Applied Scientific Research started its activi-
ties. This organization became known as
TNO, which is an abbreviation of Toegepast
Natuurwetenschappelijk Onderzoek (Applied
Scientific Research).

As the Netherlands Government wanted to
stimulate applied scientific research through-
out the Netherlands community, it gave TNO
an independent position, although on the dif-
ferent TNO boards the Government is repre-
sented along with representatives from science
and representatives of specific sectors of the
community. The Government finances the
capital costs of TNO and a part of the operating
budget. TNO i8 a non-profit organization.

The Central Organization of TNO performs
ita functions for a considerable part through
Branch Organizations, whose activities are
co--ordinated by it,

The following Branch Organizations form
part of TNO today:

1/ The Korean won is equivalent to $US 0,0078,

The Organization for Industriai Research,
TNO (since 1934);

The Organization for Nutrition and  Food
Research, TNO (since 1940y

The National Defence Reseirch ( Jrganization,
TNO (since 1946);

The Organization for Health Research, TNO
(since 1949).

The Centrai Organization and the Branch
Organizations carry out their research and
directly related tasks through reseurch insti-
tutes, departments, committees, ete., as in-
dicated in the chart of the Organization,
TNO below,

Over-all management and a2 number of ad-
ministrative functions are concentrated in the
Head Office of TNO, Koningskade 12, tThe
Hague. The separate institutes or depart-
ments have, however, enough freedom of action
to ensure that assigned tasks are carried out
in the best possible way. The majority of the
institutes are concentrated in The Haguearea.
The total number of TNO employees is ahout
3,500 at the moment. About 1,600 of these
serve the institutes of the Organization for
Industrial Research, TNO, listed in the chart
below,

About 50 per cent of the operating hudget of
the Organization for Industrial Research TNO
derives from indus.ry as payment for contract
research, analysis and testing of materiais,
contributions to co-operative research pro-
gramnies carried out by TNO for industrial
groups, etc. The other 50 per cent supplied by
the Government serves to finance activities
directed at giving information to industry re-
garding technologica! advances, to finance
new research projects and to finance the TNO
contribution to co-operative regearch projects.

In the case of contract research for Nether-
lands sponsors, the sponsors, as a rule, become
the exclusive owners of all results of direct
interest to them. Under certain conditions this
also applies to non-Netherlands sponsors or a
group of non-Netherlands and Netherlands
sponsors.

Committees, institutes, elc., belonging
to the Central Organization and the Or-
ganization for Industrial Research not
included in the Condensed Chart on

page 69

Central Organization, TNO

Committee for Hydrological Research, TNO
Committee for Fishery Research, TNO
Committee for Industrial Air Poliution, TNO
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Centre for Radiobiology and Radiation Pro-
tection, TNO

National Council for Agricultural Research,
TNO %/

Orgonization for Industrial Research, TNO

Netherlands Ship Model Basin

2/ The Council co-ordinates the research activities of
34 agriculural research institwtes which are not censidered
as TNO institutes proper.

&

Netherlands Research Centre, TNO, for Ship-
huilding and Navigation

Metrological Institute, Bemetel- TNO

Committee for Agricultural Industries, TNO:
Experiment Station for the Utilization of
Potatoes

National Institute for Malting Barley, Malt
and Beer, TNO

Workers operating diamond-cutting machines at the Asscher Diamond Works in Ameterdam,

the largest of its kind in Furope




Organization for ndustrial
Research, TNGO)

Industrial [ ra1son
Department, IO

Central | aboratory, INO

Central Technicai
Institute, TNO

Analytical Kesearch
Institute, TNO

Institute, TNO, for
Building Materials and
Building Structures

Institute for Fire
Preventkm. TNO

Forest Products Research
Institute, TNO

Metal Research Institute, INO
Paint Research Institute, TNO

Ceramics Research
Institute, TNO

Plastics Research
Institute, TNO

Leather Research
Institute, TNO

Rubber Research Institute, TNO

Institute, TNO), for
Packaging Research

Fibre Hesearch Institute, TNO

Institute, TNO, for Me-
chanical Constructions

Research Institute for
Printing and Allied
Induetries, TNO

RAI-TNO Research Insti-
tute for Road Vehicles

Institute of Lavuaderiag, TNO

Uhhdmm—.n..—uuum
~C~(~!..O’“‘

Condoneed Chart of e Orgemizetion TNO *

Central Orgamzation, ING)

Chanaary 194 5

Econonnc-Technical
Iepartient, Fao

Fatent | epart ment, FNO)

Statisties Departnwent, I'\o

Institute tor Crrganic
Uhe mistry, NG

Fechnical Physic~ Depart -
ment, INO, amd I'H

Institite tor PRy ~1eaj
Chennstey, FNO

Organization for Nutrition
dnd Food Mesearch, NGO

Central [nstitte tor Nulrition
amd Food Research, [NO)

Institude for Cereals,
Flowr and Bread, [N

Reseurch Growp tor Meat
and Meat Products, I'NO

Institute for Fishery
Prodeets, ',

—
National Defenc. Hesearch
Organization, I'NO)

Chemicat | aboratory, RVO- NG

Medical Biologica
I aboratory, RY (= NGy

Physies Laborstory, RV - NGO
Technological [aboratory, Kvio- NG
Instivute for Perception, RVO- NG

Orgenization for Hea lth
Research, TN

Research [astitute for
Public Mealth b.agine: ring, I'NO

Medical Phy-ics |epartrent, INO)
Kadiobtologicul Instite, TN

Central Instibuse lor the Brecding
of Laborssory Animals, [NO




Services of industrial research institutes o
government and industry

The institutes offer their technical and advisery services to govern-
menis, government agencies, ndiwetrial enterprises, chammrers of com-
merce and industry an! othe) mievestod parties in the following areas:

WSTITUTO DE NVESTIGACIONE §
TCCNOLOGICAS, BOGOTA, COL OMBIA

Industrial comsuimtion: T'nder this Reading
are included works reqguested from the nsti-
tute by persoms or institwtions which profuce
considerabie revemwe The suhjects buve hoon
those the Institute deals with in the course of
its work, and the extent has heen from wmali
chemical o1 physical analysis %6 the duve-lap—
ment of entire chemical processes

Leboretery enelysis ond meting: he mont
important projects include induetrializ. rion of
agricultural produets, especinlly foodetufls;
the study of industrial wees of raw materials;
and the facts affecting agricullural and indus -
trial production. Among them are: study of the
quality of [lowr made from rations! whesis
research on enriching staple food. deve lopment
of packaging for freeh fruit. studv of sechmo-
logical propertics of wood from the Magn-
dalons River Valley. pian: awtrition; effect of
Bagetd River salt upom fauna and Mora ineec-
ticides weed om cottom plantations: and Whe
effect of pesticides on freeh foud

Toshnicol ond sconermic tousibility prejosts:
Instidwte activities in this Held ure of oom-
siderable value The foilowing studies, briefly
doscribod, have hoen carried owt: Sechno-
scememic study on the poesibilities of pro-
duction of piretro wm Colomba, a foasinility
study om site, nvestment cost wnd louse
poseibilities of 2 system of silos for storing
rice, wheat and heans; a study on e technioal
and ecomemic :speets of inestalistions for
freesing, storage and quality ventrol for {reit
provessing plants, a2 feaswility dwdy om the
eatahliahment of 2 food manufaciuring plant n
Boyaca; severs! studies an market analysie,
some of which were lollowed by 1 secand step
ments and profection ceets

Toshnicol cesistance Mo induetry: Techmicsl
sHagistonce o small and modium - si 2ed industry
1% ame of the impartant acti vities of the Institute
As 2 reswlt of the evriuetion study Carried owt
hy a Techmical Assistance Programme expert
m co-agerstion with the U nited Natione Speeial
Fumd, it was evidont that there was a need
oupand e programme to cover admintstrative
matters 18 well as techmology and to enlarge
the area covered i order 1o serve other regions
o the coumtry The inetitute worked closely
with the Agricwltural Credit Bank and the
Ranco Popuiar n finencing small and m odium -
sised mdustry ['he Inetitute participuted ac-
tively W training Agricwitural Benk persomsel
assigned W the programime of technical
nesistunce to small induetry wilizing raw
muterial originated wm agricelture, wnimal
hushandry and mining.  Metallurgionl and
miotai-mechanical ndustries snd chemiea! in-
dustries were the mest important indwetris
recetving teehmical sesistence.

Queality contrel of fondetu¥. This was carried
owt  hy ohemical amd physical laherateries
tosts and vioual and erganciegptic inopoetion,
The most impartant prejects dealt with agri-
owltaral «nd aminal hushendry as woll as
hoee products destined for haman een-
umptiim I 4 miner way, the following
products were aloe oveluated rew materials,
ndustrial products, metals snd alloys In all,
1428 products were analysed: ameong them:
comcontrated fesding stock, inescticides and
fertili sers

KYURG POOK IMDUSTRIAL
TESTING LADORATORY, TAEGU, KOREA

Toots of induoiviol pr adhets: T onts and analysis
of imdustrial products and rae meterials are
carried owt with the view % impreving their
an laty

bvpr overments of induotriol pradusts: Pre-



dwction research and surveys of natural re-
sources are undertaken in order to improve
the quality of those products that have pre-
viously heen tested.

Preblem-seiving: Analysis and examination of
products o 1dentify them are performed at the
sponsors’ request.

Technicel essistance: Advice is provided to
manufacturing plants to help in the improve-
ment of the quality of products.

Industriel stenderdization and investigation of
Kereen Standerds: Freliminary inspection of
products to assess their standardization and
a follow-up inspection to ensure their com-
pliance with Korean Standards are carried out

Consulting service: The Institute provides
advice on various industrial techniques to
Government. sponsors and small and mediun-
s13ed induetrial enterprines.

Technicel co-operetion: The Institute co-
operates with manufacturing plants that pro-
duce goods for export, as well as with other
institutes and small and medium-sized indus-
trial enterprises.

Technical treining: Technical training is pro-
vided according to specific needs.

NATIONAL INSTITUTE OF SCIENCE
AND TECHNOLOGY, MANILA, PHILIPPINES

Industriel reseerch ond development: It deals
with product development, utilization of waste,
ceramics, applied microbiology and drug re-
search,

Pilot plant and engineering research: it in-
cludes process and squipment  design
development, and studies of coconut technojogy

Food and nutrition research: Food technofog
and nutrition eviluation of food products are
studied

Testing, analysisand standardization service«:
It offers  quality  controg technigies and
operations.

Technical consultancy and trouble-shooting
services: It includes technical mqguiries anad
plant operations research

Techno-economic evaluation services: P'roject
feasibility and pre-investnient studies are
carried out.

Scientific instruments repair, fobrication and
calibration services: Among them are glass-
hiowing, optics, fine mechanics, and elec-
tronics instruments.

Scientific documentation services: The Insti-
tute offers the following services: its scientific
library may be consulted; in addition, technical
information is provided upon request

On-the-job technical manpower training: The
Institute is equipped to train personnel in
technical lahoratory  and  other skilled
techniques.

The Centre for Industrial Development
provides substamtive support to nine

Special Fund projects in the field of
industrial research for which the United
Nations is the executing agency.

These projects are:

(2) The Central American Research Insti-

tute for Industry (ICAITI), located in
Guatemala

(M The Institute for Technological He-
search, Colombia

tc) Silicate Inatitute, Israel
(@ Industrial Research Cenire, Israel

ASSISTANCE PROVIDED BY THE
UNITED NATIONS TO INDUSTRIAL
RESEARCH INSTITUTES

(e) Technical Standards National Institute,
Paraguay

(D Indusirial Research Institute, Sudan

(§) Technological
Thailand

(h) Industrial Studies and Develcpment
Centre, Tanzania

Reseurch  Institute,

(1) Industrial Studies and Development
Institute, Saudi Araho

Total expenditure by the Special Fund
and the Governments of the countries con-
cerned during the period of United Nations
as3istance amounts to $20,000,000.
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Role of second-hand industrial equipment

in developing countries

Ihe experieuce i developig conntrees gives
eximples of both successtul and unsucees=ful
utilization of imported second-hand idus=trial
equipment. The advantages and disadvantages ol
the utilization of this category of equipment m
furthering the process ol indnstrialization ol
developing  conntrics are conseguently  the
subject of considerable controversy, This s
woell reflected in governmentad policies ¢on-
cerning  the importation ol snch equipmeoent,
which range from no restrictions at atl to o
complete prohihition of imports,

The qguantities of second-hand  cquipment
gencrated inndicitrahized conntries are con-
sideratde. They can be expected 1o ine restsc
i the doresecable hiture, No o comtry ¢
base its cconomic development on second-
haud cquipment  Stitl it <ach equipment e
be used o economic advantage o developing
countries, 1t conld make signiticant contri-
ntions  towarde® the acceclerated industrinti-
zation in the ¢ conntrmes, The determination ol
the snitubilhity ol sccond=hand cquipment for
the needs ol countries undergoing industriali-
ation wis the prinry purposcol the detibern-
tions ol the Mecting of Experts on this subject
organized by the T'echuological Division of the
Centre dor  industyial Development of  the
United Nations in New York inDecember, 1965,

The panel ol experts recognized that the
problems of utilization of second=hand equip-
ment in developing countrics were different,
depending  on  their stages of development,
which vary widely. tn their diseussions:, the
experts thoroughly examined all the relevant
aspects ol the mainproblems under considera-
tion, The topics analysed were:

Definition and
hand equipment

Sources  and  gencration  of  second-hind
equipment

Advantages and disadvantages of utilization
of second-hind equipment

Maintenance problems

Cost ¢onsiderations

classification of second-

implications of the use of second=hand equip-
ment for the industrializationol developing
nitions

Existing  mechanism for  the  selection,
inspeetion andtesting, rebnilding, purchase
and triansfer ol second-hand equipment

Past experience ol developing countries with
the utilization ol second=hand equipiient

lmport restrictions

Finaneing problems

Complete ~econd-hand ptants

On the basis of their analysis the experts
cane to a nmumber of conclusions and formu-
Lited vecommendations Tor appropriate action,

The major conclusionz reached were the
tollowing:

1. Consaderable quantities ol second=hand
oquipment  with potentialities lor use in
developing countries are generated every
year in advaneed industreial countries, The
supply  of  such  equipment will  almost
certainly  inerease  in the loreseeable
huture,

2. There s little hnowledge  in developing
countries ol the availability and seurces
ol second-hand equipment; and guite often
the entieprenenrs in developing countries
are not aware of the areas inwhich second-
hund  ogquipment  conld  be particularly
uselul,

3. The utilization ol second-handequipment is
an ccononne and technotogical problem.
The utilization of such equipment 1s usually
only an alternative to the use of new
equipment, and it is important that any
decision to use sceond-hand equipment
should be taken only after a careful seru-
tiny of costs and benefits.

e

Second-hund equipment which is unecon-
omical under a given set of conditions can
still be used to economic advantage under
1 different set of comditions. There are
several exampies of this in both developed
and developing countries,




5 The principal advantage of sccond<hand
aqnipment over new is the lower capital
cost; and the scope oy nsing snch oquip-
ment depends upon the extent to which
second=hand  equipment  is cheaper than
Hew oquipment, In certam circnmstinees,
immediate  availability  of  second=hand
cgquipment can he an additional advantiage,

o

The well-known shortage of managers ami
technicians in developing conntries mikes
it more difficnlt to tackle the problems
involved in the sclection and installation
ol second=hand vqiipment than in the ¢iase
of new eyinpment,

-3

In selecting secomi~-hand oquipment, pir-
ticular care should be taken to ensure the
availabibity of spare parts and of all the
necessary information for the operation
and maintenance of the equipment (e.g,
manuals, spare parts lists, etc.)

x

Second=hand cquipment for use indevelop-
ing countries should be purchased only after
thorough inspection and after satisfactory
reconditioning, wherever necessary.

9. Major picces of equipment, integrated
units, and complete second-hand plants
offer particnlar advantages under proper
sitfeguirds,

19. Equipment, whether new or second-hand,
which is not capuble of producing goods of
acceptable quality at prices which are at
least competitive on the domestic market,
should not be acquired under any circume-
stances,

11

Second=hand equipment which is subject to
rapid obsolescence  should also not be
considered for long-term investments.

12. On balanee, it appears that the use of
second-hand equipment for certain pro=
duction programmes in developing coun-
tries can be advantageous, but great cuare
is neeessary in choosing the right tech-
nology and equipment in order to sufeguard
the interests of developing countries.

-

The recommendations maile by the experts
were for action to be taken by (a) developing
countries, (b) industrialiy advanced countries,
and (c) the United Nations system,

Actions by developing countries:

1. Development of expertise in location,
transfer and utilization of second-hand
equipment.

2. Elinmnation of dseriminatory restrictions

on the import of second=hand oqunpmient

d. Carrymg out of periodic snrveys o
determine  the possibifitios o vhilizing
second=hand cquipment tn the npleimen-
tation of industrialization Progrimime .,

Actions by industrially advanced countries:

L. Collection anddissemination of information
on availability of sccond=h:nd equipment,

to

A widening of the seope ol ardprogrannmes
to include and increase the  cconomie
ntibization of second-hiand cylnpiment.

4. Make governmental export credit insumoanee
avatlible Tor second-hand aynipment,

1. Review existing tax arrangements to pro-
vide incentives Tor the transfer of com-
plete  second-hand  plants  to developing
conntries,

Actions by the United Nations system:

1. Circulation of Experts' Report 1o the
appropriate legisliative organs ol the {nited
Nations as well as to individual Govern-
ments and other interested organizations
in developing aond amlvanced conntries, to
obtain comments and views on same,

2. Preparation of additionnl  studies on the
suitability ol second-hand equipment, by
industry sectors and hy type of equipment.

3. Inecreasn technical assistance todeveloping

countries, at their request, inthe selection
amd purchase of second-hand eqnipment
from the advanced conntries,

4. Consider the convening ol an  inter-

governmental working party to undertake
the following tasks:

(a) The adoption of o standard classifi-
cation of sccond=hand epuipment so that
there is uniformity in nomenclatnree,

(b) The organization of scrvices in con-
nexion with the evaluation and inspec-
tion of second-hand equipment, aud

(¢) The establishment ol o clearing house
to facilitate the transfer of scceond-
hand eqquipment.
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An invitation to co-operate in the development of
Industrial Research News

Editorial Office

Industrial Research News

Centre for Industrial Development
United Nations, New York

To Our Readers:

Dear Sirs,

Now that the first issue of Industrial Research News is in your hands we
hope you will see its potential value in the dissemination of information in
this field. Industrial research is the key activity in the forward march of
progress of nations,

We who have prepared Industrial Research News are anxious to help
with that forward progress. But in truth we can only work with the materials
which you will give us. The reports of your plans, your activities and your
problems will make future issues of Industrial Research News valuable.

So we turn to you again for help; we need your suggestions and welcome
your criticisms,

To help you to help us we have printed a questionnaire on the opposite
page. You will see that our questions fall naturally into four groups:

Staff of the Institutes

Services offered

Methods used to develop a following
Type of projects now under way,

Again let us emphasize the importance of your helpful response at an early
date.

Sincerely yours,

EDITORIAL DIRECTOR
Industrial Research News




Readers’ Questionnalire

Your thoughtful consideration of and prompt answers to the

questions listed in this
Questionnaire will be very greatly appreciated,

1. Name of your organization

2, Address

3. Name of Director

4. Staff of the organization:

How many staff members do you have? Totai
Professionals

Supporting technical staff _____ (Cierical staff
Have you fellowships open to additional workers? Yes D NOD
Field of specialization

Does expansion of your work indicate need for additional staff members? YesD NOD
In what fields of work?

5. What services are you now offering? (Please check)

Basic research D Pilot plant operation D Market studies D
Raw material ut iization D Plant location and layout D Testing D
Process development D Plant management D Personnel truining D
Feasibility studies G Productivity studies D Trouble-shooting D

6. What services do you need from other research establishments?

7. What methods are being used to attract a foliowing among governmentai and industrial
people? (Please check)

Seminars and conferences D Publication of bulietins D
Visits to plants D Training of industrial personnel D
Industrial exhibits D Technical inquiry services D
Others

8. What type of projects are now under way in your Institute? (Please describe)
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Industrial Research News starts its life at an auspicious moment
when the developing countries of the world are taking definite steps
toward the fulfilment of industrial development goals; the News
will always be ready to encourage, help and report progress in this
most important field of human endeavour,

The Central Clearing House of Information is at the service
of anyone wishing to inquire about problems connected with industrial
research, whether managerial, technical, or matters affecting technical
personnel.

Address your request to:

Industrial Institutions Section
Technological Division

Centre for Industrial Development
United Nations, New York, N.Y. 10017
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United Nations publications may be obtained from bookstores and
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