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Research Institutes and their activities

Belgium

003942

Government Assistance to Applied Research

By Dr. Louis A. M. Henry* Director

Institut_ pour Enconragement de la Recherche
Scientifigue dans I'lndustrie et I' Agriculture

Immediately before World War H, good research activity
in some arcas of industry and agriculture was already evi-
dent in Belgium. Modest assistance to a limited number
of research projects came through the "Science- Industtic”
ofhce of the “"Fonds National de la Recherche Scientifique”
in the Ministry of Economic Affairs. On the whole, how-
cver, medium and small-sized firms had no clear idea of the
imporuance of research and many larger firms did not con-
sider it an investment as important as factory tquipment,

During the years of war and occupation, research
activity became disorganized and practically stopped. Pro-
duction equipment was i, disrepair: rescarch equipment
hal been destroyed or dispersed: many of the younger
scientists hed disappeared. Industrial development had
beun stagrant for this period. Thus, industry and to a less
degree agriculture, were faced with the task of catching
up with what had been accomplished in other countries
under the pressure of the war effort. Financial resources
for both industrial and agricultural rescarch were small in
Belgium and something had to be done to recover a normal
level of research in preparation for future demands.

On 27 November 1944, following the advice of a
small group of men of vision, the Belgian Government
established an organization called the “lustitut pour I'En-
couragement Je la Rec wrche Scientifique dans I'Industrie
et I'Agriculture”, in brief “LR S.1.A."

Its objective, as expressed in its Statute, is “to induce,
promote and encourage by way of grants, the scientific and
technical research which could most effectively aid the
progzress of Industry und Agriculture”.

The Institute’s activities cover all felds of applied
rescarch. with the exception of the coal industry, nuclear
energy and space technology, Placed under the dual au-
thority of the Ministers of Economic Affairs and of Agri-
culture, the Institute nevertheless exists as a public insti-

* bor a Frographic sktch of Dr. Henry, see MEN IN RESEARCH.
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tution, although its financial resources come from an annual
allocation in the budget of the Ministry of Economic
Aftairs.

The Institute began operations at the end of 1945,
The original allocation of 20 million Belgian francs (ap-
proximately equivalent to 7 million dollars) has increased
as follows:

1946 20 million Fr.
1991 70 v
1999 140 °
1960 233

19601 239

1962 283

1963 300

1964 289

1965 380

1966 342

The activity of the Institute is supervised by a.: Ad-
visory Board of 21 members composed of leading scientists
and research men in industry or agriculture. The work of
the Board is prepared by a Committee of 7 members which
normally meets ten times a year, while the Board meets
3 or 6 times.

Representatives of the Minister of Economic Affairs
and the Minister of Finance attend all meetings of the
Board. Through them the Ministers exc, uise the right to
veto decisions of the Board contrary to the law, the Statute
of the Institute or public interest.

The accounts of the Institute are audited at the end
of each year, by the Cour des Comptes.

The administrative structure consists of 4 director,
assisted by a secretary general and five scientific advisers
(engineers, doctors in science or agronomists) all of whom
are trained research scientists. Such a small staff naturally
requires 4 high level of diversification on the part of indi-
viduals in the executive branch,

As the total personnel of the Institute, including the
accounting section, amounts to less than 25, this results in
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both flexibility in action and a low administrative over-
head. The allocation for administrative services at [present
i about 3 per cent of the total budget.

When LRSILA. was created, the Government en-
trusted its Board with formulation of rescarch policy,
methodological dedisions of study and selection of rescarch
projects, as well as administration of grants. Tt became
clear, however, that post-war conditinns and limited funds—
a problem which still exists—coupled with the timited nat-
ural resources, its restricted inner market, and the keen
competition with outside markces, dictates the conditions
under which rescarch must be developed in Belgium. Thus,
the necessity of working as quickly as possible, in the most
cconomical and efficient way, has been the basic principle
ot action of LR.S.LA.

At the beginning, the most urgent task was to raise
Industry and Agriculture to a normal degree of research
activity, and to develop a better understanding of the
importance of research as an investment for the future. At
present, the task of the Institute is essentially to promote
rescarch leading to the improvement of existing products;
to increasc the number of new products or new uses of
existing products; to explore fields leading to totally new
productions. Special emphasis is given to rescarch leading
to highly technical production.

LIt gives grants to finance research profects,

Grants are given to res:arch laboratories and organi-
zations carrying out research on new problems. It was
found that this principle was the most effective incentive
to producing new ideas, new lines of interest and better use
of the investment in rescarch facilitics and scientific per-
sonnel.

In principle, the grant covers only part of the budget
of the research project. The beneficiary of the grant must
cover the balance, thus showing both his positive intcrest
in the project, and his willingness to take the risk and
make the efforts to succeed. Although the basic ratio of
financing for industrial projects is "'50-50", this is not yet
the case for agriculture. At the beginning, research expenses
in agriculture were covered practically in full by LR.S.LA.,
but through better organization, agriculture is now able to
carry about 15 per cent of research expenses and this per-
centage 18 increasing,

A departure from the “50-50" rule may be considered
in other special cases; for example, to help start research
activity in a branch of industry in financial difficulty, or to
pursue research of more general interest, like the compila-
tion of the soil map of Belgium. A greater departure is a
necessity when LR.S.LA. itself initiates research in a totally
new field where potential applicants are still remote.

2. It does not have research laboratories but urges and
belps industrial and agricultural research organizations o
establish their own,

Establishing multi-disciplinary government rescarch
laboratories would have been practically impossible twenty
years ago. In order to get applied research underway
quickly, it seemed more logical and more economical to
make usc of laboratory resources, equipment and scientists
in industry ind the universities, With the development of

technological rescardly actvity and Crescarch mundedness”
m general, industry and agniculture were more inehined to
have their own rescarch Laboratorics.,

Having invested in e carch, ay rescarch assocnation,
just as a private firm. wants to nake the most ot its vt
ment and to guarantee tull detivity even i times of oo
nomic dithcultics. Lh.S.LA. assists AON-private groups
doing research in industry and agriculture in building
laboratorics by subsidizing their rescarch programmes, at 4
very liberal 100 per cent rate, for 4 two to tour year period.
This gencrous financing is based on the requirement that
the rescarch organization stself build a research laboratory
at its own expense daring this time and spend tor it an
amount at least equal to the special research grant. Several
laboratories have been built in such a way. for mstance,
by the paint, the explosives and the building industrics.

3 It iy oactive in promoting and  helping comnferatite
research. Initially a choice had to be made between two
alternatives: assisting competitive, or co-operative rescarclh.

Competitive research is certainly a necessity for i
dustry, and in many cases represents the laes stage befoe
proceeding with development and production. There were,
however, substantial grounds for objection to its hoice
as the Institate’s main coursc of action: it implicd the
existence of well-developed research laboratories in 4 few
selected firms, which was not generally the case after the
war, it presented a difficult problem in dealing with con-
fidential subjects and the risk of duplication; there was
great difficulty in finding specialists whose work woald be
restricted to the interest of one firm only: and above all,
it meant concentrating resoutces on the specific projects of
a limited number of firms already aware of the importance
of research, and leaving without help the small and medium-
sized firm, as well as agriculture in general, the latter of
which were certainly the most in need. The Institute’s main
task, that of the “prometion of rescarch”’, would have
been neglected.

Thus, it appeared move logical 1o chonie the o
operative research” solwtion. Principally, LR.S.LA. is to
open research projects, whatever their origin, for any firm
willing to take part in the financing, able to define its own
problems within the general frame of the project and
having either the necessary rescarch facilities or intention
of acquiring them. This approach eliminates, of course, all
strictly competitive problems, but helps solve problems of
general interest to all participants. It leads to exchange of
information, avoids duplication and cnables the use of
specialists in industry and the universities.

On the other hand, this docs not necessarily imply
that all the research projects sponsored by LR.S.1.A. are
co-operative. It happens quitc frequently that no potential
partner is willing to participate, in which case the pro-
motor may receive the grant alone. It can happen also that
the project comes from a firm which is the only representa
tive of a special activity in Belgium and can, therefore,
be the only grantee. Fven in such cases, exchange of in-
formation or results with other firms takes place. The most
important fact is that the possibility of co-operation is
always open.



Co-openative research s profitable ta all enterprises
whatever their importance. For small and medium-sized
trrms it is 4 necessity and practically the only possibility
of participating in impartaut rescarch work, Even if many
ot them have at present some sort of research organization,
their Timited resources makes it impossible tor them to
study problems at wide scope, and their efforts would
generally be below the threshold of ethciency. The only
solution for them is to join their efforts by co-operation.

Co-operative rescarch brings an increase in scientitic
production, cven in the case of larger tirms with well
develaped research facilities and scientific <tatf. In some
circumstances it is an absolute necessity, especially o re-
scarch projects requiting extensive investment in- special
cquipment and labour. A recent example s the creatian
of the Committee for the Study of New Materials. The
ficld is so large, the investment in special equipment so
large, the risks so high that no single firm could have
considered the possibility af entering it even with an im-
portant grant from LRS.LA, Cunly co-operation between
six impartant firms made it possible.

The number of participants in any given co-operative
project can vary considerably. In the case of the "Centre
Saentifique et Technique de s Construction™ a project
caninterest handreds ot members; in the wase of the
"Graupe d'Etude des Preces Composites”™ (4 project on a
steel foundry) only five tirms are invalved. A most im-
portant project in steel casting involves only two.

In Industry, associations of fiems for co-operative re-
search can take varioas forms. Tt can represent the grouping
of all the firms of ane sector ot industry in a pattern recog-
nized by the State and arganized by the law of 30 January
1947, such as the "Centre Technique ¢t Scientihque de U'ln-
dustric Belge du Verre”, or the "Centre de Recherches
Routiéres”. Sacli centres ure permanent and tinancial par-
ticipation is compulsory for members, Rescarch programmes
are established by « saenufic and technical committee in
accord with the members. A number of then have their
own laboratories, estalishad somctimes with the help of
LRSLA

It can also take the shape of 4 free and pernunent
research assoctation, in which case, partiapation is pot com-
pulsory. A most active one 15 the “Centre national de
Recherches Métallurgiques”™ ("C.N.RM.” which groups
the majonty of the hems active in iron and steel and non-
ferrous metallurgy ). Others are "Centexbel | for the textile
industry and the recently estabhished “Laborelec™ created
by the producers of electricity and clectrical equipment.
CN.RM. und Liborelec have important independent re-
seanh laboratorics, while Centexbel uses rescarch facilities
at Gent University.

Sometimes trny belonging to various sectors of in-
dustry create a research association to solve problems of
~ommon saterest. A typical example, and a most successtul
one, is the "Comité d'Ftude de U'Etat Solide”. This com-
mittee. composed of firms active in electronics, semi-con-
ductors, retractory metals, photography, special crystals pro-
duction, dwlatre tayers and gas lasers, works in close
co-operation Wil two very active university laborataries
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in Gent and Licge, Another interesting example of this
approach s the “Chance” project, for the study of optimal
achievement i industrial process which groups a speaialist
in hybrid computers, a producer of computing equipment,
and several electric power plants. Research work s carried
out primarily at the University, m an mndustoial rescarch
laboratory and at the electric power plants.

The exchange of information abaut independent proy-
ects in not too remate a held of activity: this happens
quite often in chenustry or pharmuceutical chemistry. The
firms are so speaalized that ca-operative research would
be dithcult to establish, except n fundamental subjects like
catalysis ar high polymer structure problems. LR.S.1A
helps them by grants for individual projects; however, ali
research projects are frst discussed at the Institute before o
committee consisting of the Jeading scientists of thasc
firms wha act in an advisory capacity for LR.S.LA. The
results have been: a better definition of the research proy-
ects; lack of duplication; and the exchange of useful in-
formation and rescarch facilities,

In agricultitre, co-operative rescarch can be carried out
by graups of producers in the agricultural industnies. Suine,
like the “"Centre de Recherches de Gorsem™ (fruit produc-
tion ), “Institut Belge paur F Améliaration de la Betterave”,
“Centre de Recherches Scientifiques et Techniques des
Canserves  de Légumes et des Industries Connexes”
(CERCOL), "Institut Natianal Belge du Houblon™, have
their own laboratories or research statians. Others, like the
“Comité pour I'Etude Scientifique et Technigune du Lait”,
the "Centre Technigue et Scicatifique de la Brasserie de la
Malterie et des Indastries Connexes™ make use of research
facilities in universities or agronomic facultios, and wark
in dose co-operation with professars in charge of various
rescarch departments in those institutions.

An even more important amount of rescarch is placed
under the responsibility of "l hoc” groups created by
LRS.LA., in co-operation with interested producers’ asso-
dations, to investigate subjects of general interest and
need inagriculture, One of the oldest 1s the “Comité poar
I'Etablissement de la Carte des Sols et de la Végétation de
la Belgique™ (the sotl mapping of the conntry). Thase
research groups rely for their dircction on scientific com-
mittees consisting of scientists from agronamic or veter-
nary faculties working in co-operation with farmers or
producers. Research is carried out in the faculties and in
pilot plants, or in farms,

Co-operative rescarch would have little meaning if
measures were not taken to ensure the dissemination of
technical information among the members of the group.
For firms with a strong scientific staff, scientitic reports are
an adequate means of information. In small and frequently
medium-sized firms, it is often nceessary to attach “liaison
ofhcers”™ to the research group. Their task is to establish
contacts between the research scientists and the technicians
in charge of production in the smaller firms, and to send
thar problems to the laboratory. A number of research
centres like the “Centre Technique et Scientifique de I'ln-

.dustrie Belge du Verre” count among their members quite

a number of small firms and have a permanent staff of
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lison otheers established with the speaal financual help
of LRS.LA.

At plays the role of a counsellor and of a lannn agency.
As a counsellor, the Institute’s task is to help small and
mediumesized tirms define their problems, to urge them
to participate in co-operative research, to find the labora-
tories and scientists to help them, and o assist them in
assembling a rescarch staff. In its role as Laison agency,
besides developing co-operative rescarch, LRS.LA. estab-
lishes contacts and ca-operation between indnstries - re-
lated fields. This is done by personal contacts with both
directors and rescarch activities in vanous firms and by
trequent visits to their factories and laboratories. Com-
mittee mecetings of specialists are held and results of re-
search are discussed. Such meetings are profitable for
industry and an absolute necessity for agriculture.

Frequent mectings of research groups in the same or
in related fields, along with questions and criticisms of the
results, are an incentive to high quality and efficient work.
S. At istiates vesearch in new fields. Industry is not always
aware of the possibilities offcred by the opening of new
scientitic fields. Even if such possibilities are apparent,
industry frequently cannot afford the risk of starting re-
scarch which, if successful, will lead to industrial applica-
tion only in the remote future. LR.S.LA, therefore, ini-
tiates research in new fields preparatory to future develop-
ment Cuch an action requires a cor :tant fow of informa-
tion about new scientific developments and the location of
a scientist in the new hield, who will agree to act as a
leader in training assistants and pursuing research with a
view to practical application. He must also accept the
responsibility of solving problems originating from indus-
try while absorbing the new developments and re-organize
research accordingly.

Two examples illustrate this: The “Comité d'Ftude
de I'Etat Solide”, developed around a scientist, Prof. Willy
Dekeyser of Gent University. Some of the most important
industrial development as well as the nucleus of an inter-
nationaly known group of solid stte physicists originated
there; the ""Comité pour I'Etude des Matérianx Nouveaux',
created at the initiative of 1.R.S.1.A. und with the assistance
of ind' <*rial research directors, has beon able to initiate a
projer tor co-operative rescarch between three producers
of special metals and special alloys, and three potential
uscrs of the new products.

The objective of the latter project is to acquire a better
knowlcdge of materials, with the aim of producing new
alloys of high mechanical strcpth at high temperature or
under highly corrosive conditions, re-inforced matrices.
and glass-metal compounds. This is both a high risk and
high cost project on account of the special equipment it
requires. If successful it will open new fields of applica-
tions of products of sophisticated technical character.

The “Chance” project referred to earlier, is the indirect
result of the financing by LR.S.1.A. of the development
and construction of a large digital computer. The aim of
the Institute was to awaken interest and to induce firms
specialized in electronics to start development on the sub-
ject. It has led to the development of hybrid computers

and to the possibility ot produang cquipment 1or the most
cthaent use of mdustrial processes

Ten years ago, LRSI urged amachune tool Lacton
to co-operate with a tirm speciahzed me clectronesy and
clectrical equipment, in developmg a bathe wath digital
command. Besides the problem of automatic control, a
number of mechanical problems had to be solved in order
to make use of the speed ot production and the higher
accuracy made possible by digital control. This practical
result convineed the old and traditional mided machine
tool industry, formerly tourishing in Belgium, to engage
in rescarch. Extremely active rescarch groups luve been
tormed, under the leadership of Prot. (0. Peters of Louvan
University, and important results and new developments
have already been achieved,

In agriculture, a good number of rescarch projects
have been initiated by LRS.LA., in o-operation with
scientists of agronomic facultics.

Whether i industry or in agriculture, a necessary

condition for the development of a new project by
LR.S.LA. is to engage the services of an outstanding scien-
tist who is willing to carry ont research in relevant subjects,
and to co-operate with the industrial or agricultural sec-
tors.
6. LRS1LA. Fellowrhipr. The increasing volume of re-
scarch undertaken by industry and agriculture brought
about an increasing neud for well-trained, highly-qualined
scientists. Special training for research is best acquired by
the preparation of a Ph.D. thesis, or by post eraduate
rescarch work in a scientific establishment. To help flf this
need, LR.S.LA. has established, for the benctit ot Belgian
students, three kinds of tellowships:

(4) Specialization  fellowships. Open to students
with a degree in science and to engineers, agronomists and
pharmacists who wish to prepare a Ph.D. thesis, Apph
cants imust have graduated with honours. The tellowships
arc awarded for one year and ain be renewed twice. More
than 1,200 fellowships have been gianted simee 1946,

(#) Rescarch fc-llowshipsu Open to holders of PhoDs
of cquivalent degrees, for one or two year periods to
undertake advanced rescarch in a sciennific estabhshment.
Research fellowships are in tess demand than speciahization
fellowships. Only 109 have been granted since 1947,

(¢) Travel fellowships Open to scientists engaged
in applied rescarch to work tor a period of up to six
months for the study of a speafic scientific of technical
problem in a research centre ibroad. About 100 fellow-
ships were granted between 1947 and 1953; 50 between
1934 and 1964,

Selection, Evaluation and Handling of
Research Projects

Immediately after the establishment of the Institute, it did
not appear necessary or feasible to apply a selective policy
in choosing rescarch projects. All tasks at hand were
priority projects.

As the importance of research was gencrally accepted
and technology developed, the number of research projects
submitted to LR.S.LA. increased. Institutes, regardless of
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financul resources, must select those projects constdered
more important for the cconomic and social development
o1 the country. At the same time, methods of cvaluation
and management of projects, including scientific and tech:
nical requirements have to become more strict,

A clear and accurate dassification, based on the rela
tive importance of various branches of industry and agri-
cultnre and the most promising lines of rescardh, is most
valuable for long-range planming of rescarch  activity.
Often, factars influencing the classification are difficult to
evaluate or even to foresee. Well-planned rescarch aan
end in bitter disappointment by the appearance of unpre-
dictable elements; or, although increased research in a cer-
tain branch of industry may appear logical and advisable,
industry itself might not respond to it and corsequently
offer little.

Valuable information for sclecting areas of activity
may come from many sources. Economic studies and com-
parisons with other countrics™ experiences are important.
Regular contacts with industrial leaders to ascertain their
problems, evaluate their needs, and estimate future devel-
opments in new felds are essential. Discussions with
scientists and up-te-date knowledge of their technical prog-
ress, through scientific literature, are also useful. A study
of the evolution of the research budgets of various se ors
of industry helps in determining arcas of rapid de clop-
ment and those requiring special help. Even o tact as
apparently minor as the presence of a prominent scientist in
a laboratory can justify a special expenditure for research
in his area of specialization.

Within the framework of its assigned role, and
making the best possible use of current information, the
Institute gives high priority to projucts which could result
m new technology or open new ficlds of specialized pro-
duction.

About onc-third of the resources for grants have been
spert for rescarch in agriculture; the balance for rescarch
in Industry. The following demonstrates the relative im-
portance of grants for rescarch to the various branches of
industrial activity on a percentage basis:

1959 o 1904

Ferrous and non-ferrous metatlurgy 24.7
Chemistry (including photogiaphy and
pharmaceutical chemistry) 274
Machine tools and metal constructions 15.1
Flectronics 12.8
Buldings and road-i 1ilding 6.4
Textile 5.2
Glass and silicate 4.7
Research in co-opcration between varions
branches of industry a7
Other branches of industry 1.7
Production and distribution of clectricity B.3
100.0

A mare detailed study covering a longer period shows
learly that this relative disteibution is not static. It indi-
cates, tor instance, a4 constant increase (9.9 per cent in

N

[958 to 199 per cent in 196:4) in clectronies, proving that
in certan areas of activity, industry is capable and willing
to respond to the incentive of increased grants for rescarch
in highly technical ficlds and in those leading to specialized
production.

Project Evaluation and Management

The procedure used by LRS.LA. in evaluating and
managing projects from introduction to signing a research
contract will be sketched briefly. In this procedure the
listitute plays the dual role of advisor and laison agency.

Projects can cmanate either from the Institute or
from other sources; namely, research associations, individ-
ual lirms, scientists from universities, and potentially inter-
national projects. In many cases, before the actual apphi-
cation for a grant, exploratory contacts are made by the
applicant with the scientific staff of the Institute. Tt is thus
possible to cstimate if the project is feasible and corre-
sponds to the interests of the Institute, to clearly define
the ficld and methods of investigation ; and to estimate the
rescarch budget and the equipment required for such a
project,

After the application has been introduced officially,
the programme is examined and appraised in detail by
members of the staff. An economic evaluaticn of the
project is undertaken, along with discussions of scientific
and technical problems. At this stage of evaluation the
opinion and advice of eminent scientists is sought.

The adequateness of research facilities is estimated by
visits to the laboratories and discussions with the research
staff, Former research activity is taken well into account
and carefully appraised at this point. The duration of the
research contract (generally two years) and the cost are
agreed upon. A report is then prepared for examination
by the Institute Board, presenting aims and economic,
scientific and technological assets. The programming of the
rescarch project is defined in precise detail, including
timing, facilities and the budget. Conclusions are drawn
by the Director of the lustitute, along with his recommen-
dation for acceptance or refusal by the Board.

The contract which binds LR.S.LA. and the grantee
specifies the amount of the grant, the portion of the budget
to be covered by each party and the general description of
the project. It also provides for the issuance of interim and
final reports, as well as for strict accounting of all ex-
penses. Slight changes can be made in the original pro-
gramme and in the budget, with the approval of the
Institute.

Scientific and Technological Research Swrvey
in Norway

The Norwegian Parliament asked the Royal Norwegian
Council for Scientific and Industrial Research te carry out a
comprehensive review of the status of research in science
and technology and of measures to be taken to increase
co-operation between industry and research.

The Ministry of Industry is reviewing a one hundred-
page report for submission to Parliament. Some of the
recommendations have alrcady brought concrete results.
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india

Central Glass and Ceramic Research Institute, Calcutta

By 1. P. Bhattacharyya
Member of the Institute Staff

The Central Glass and Ceramic Research Institute was
established by the Council of Scientific and Industrial
Research, under the auspices of the Government of India.
In addition to fundamental and applied rescarch on sub-
jects relating to ghiss and ceramics, the Institute offers
technical aid to the indigenous industey; assists in stand-
ardization and testing; disseminates technical information;
and provides specialized training to industry and institute
personnel.

Organization
The organizational structure of the Institutc is akin to the
“Linking Pin"" concept of Renesis Likart.

The Director of the Institute is assisted by several
scientists who guide the various research projects con-
ducted by Speciatist Groups. In the discharge of its func-
tions, the Institute is advised by an Executive Council com-
prising eminent scientists, technologists and leaders in
industry.

The principles of research contral and management
are used selectively, in individual cases, according to the
intrinsic requirements of the research projects being han.
died. There are no divisions in the laboratory since in tech-
nological research to solve a problem may require free
collaboration of more than one discipline, something that
can be better achieved in a non-divisional system. There
are Specialist Groups and problems are assigned to them.
Gtoup discussions stimulate thought and the pooling of
knowledge occasionally catalyses new creative departures.

Work , stores, processing of materials, etc., are
centrally looked after and frecly available to every worker.

The Institute maintains a clos:: relationship with the
industry and frequently holds dis:ussions with manufac-
turers, consumers, scientists and technologists to identify
and analyse problems which requre prompt action. The
Institute functions in close co-operation with the profes-
sional technologists for smooth adaptation in commercial
practice. Laboratory research findings are tried out in fac-
tories, using their equipment and personnel. Occasionalty,
the universities send their members to study the work car-
ried out at the Institute and to use the Institute's resources.
The Institute staff takes an active interest in international
€0 operation.

Research Management

The applied rescarch programme of the Institute can be
broadly classificd into the following categories:
a) Surviy, evaluation and beneticistion of raw ma-
terials;
b) Substitution of indigenous products for esvential
imported raw matenials and articles;
¢) Improvement in the quality of industrial producs,
d) Development of processes for the manufacture of
hitherto imported articles and new processes and
mate ..
¢) Studies on mica, with special reference to indus-
trial use of waste.

While pursuing its programme of applied rescarch,
the Institute does not neglect fundamental rescarch, but
purely academic problems are avoided.

The Institute’s policy is to copcentrate on certain
selected investigations of direct national importance rather
than spread out its limited resources on a wide field.

Research projects are mostly initiated by Institute
staff but caretul consideration is given to the suggestions of
users—industry (public and private), public utilitics, etc.
The Government sometimes entrusts specific problems to
the Institute. An instance in point is the special assign-
ment given by the Indian Planning Commission to develop
new processes for the production of optical glass, to make
the country independent of imports of this vitally strategic
material. The Institute succeeded in establishing detailed
manufacturing operations, without the help of manufac
turing firms ; the entire equipment was designed and manu-
factured at the Institute.

Security, the recognition of good scrvice, a proper
working atmosphere, and a congenial social environment
are vital to the stimulation of staff creativity; these receive
close and caretul attention from cveryone conceened. An
atmosphere of frecdum to work prevails in the laboratories
and as far as authorship of research publications and patents
is concerned everyone taking part in the investigations, up
to Junior Scicntific Assistants, is included. Sometimes
even assistants have independent authorship. The work of
anciltary and junior staff is recognizedain the distribution
of royalties received on processes.
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Financial Status

Funds are providad by the Munstery ot Fduation o the
Council of Sacntihe and Industrial Rescarch which i tuen
distributes the grants to the Institute and to other national
laboratones. Rovalties and recapts trom mdmiduals or
mdustrial groups tor services rendered arecredited directhy
t the Government ot Indva

Industrial Extension Service

Usable results of rescarch wre made available 1o the -
dustry cither on payment of premig or rovalties or reteasing
them free of charge tor the benetir of the vure industry.
The Institute offers a counselimg service which s
readily avadable to the mdustry. Problems concerning the
industry as a whole are investrgated free of charge and the
findings ate dissenmated through public discussions and
publications. Speaial investigations are charged tor. Dis-
cussions amony the technical statf are kept contidential,

Fickd studies of raw materiabs are undertaken in order
to determine ther suitabibity for utihization in industry.
The Institute has published 4 comprehensive survey of
glasssmaking raw materials, with smple processes tor bene-
toaton adoptable in works practice. Two monographs on
VIndian Clays™ describing the results ot the exanination
ot about T00 samples of clay have also been published.
survey, evaluation and benetication ot mdigenous resources
of glass and ceramic raw materials, such as glass sands,
quartz, felspar, days, tales, magnesites, chrome ores, eti,
have estabhished that these maternials are avitlable in abund-
ance i the country and that they are suitablie for use m
the industry. In tact, it was found that Indian quartz s
counted amongst the purest in the warly,

On the spot studies are undertaken whenever the m-
dustry faces problems n the vommerdial application of
processes developed by the Institute,

The Institute extends its faciities for technical training
to personnet of industrral orgamizations, universities and
other sponsoring bodies,

Testing of optical gass developed at the Central
Glass und Ceramic Roseareh bivtitnie, Calcutra, Indaa.

Experimental vetr-up
for wasking and bene firation of clasyc ar the Contral
Glavs and Ceramie Revearch Initnre, Culeutta, India,




A cection of the pilut plant for the production of
Deat mvalating bvrck Ve waste mica at the Contral

Glaco and Coramic Rovearch Tititnre, Coalentra Didia




Thailand

Department of Science, Ministry of Industry, Bangkok

By Yos Bunnag, Director-General

Organization

The Department of Science s 4 multipurpose: government
mstitute, one of four departments under the Mimstry of
Industry. bt ts composed of six divisions:

The Offie of the Secrctary is responsible for all sec-
retarial work, accounting. library services. statistics, and
mformation.

The Ditivion of Chemniry is responsibie fo. chenueal
analyses for the benefit of “arious governmental depart-
ments, industry and the public.

The Diviiien of Brologid Scnowe concentrates on
biotogical rescarch and analyses, including rescarch work
on Food Techmology.

The Diviviow of Phyvey and Enginecring carries out
rescarch work pertaining to Physics and Engineering, in-
cluding Industrial Processes and Formulation of ndustrial
Standardization and Testing, The Division also provides
workshop services to all other divisions of the Departinent,

The Divnton of Anavtical Chemistry Traming pro-
vides training for students of analytical chemustry of the
various governmental and industiial {aboratories,

The Diviion of Research is concerned mainly with
research and with a small amount of analytical work re-
quiring special methods.or instruments.

Research Management

Type of Research: The Departiment is interested mostly in
applied research. However, background and fundamental
rescarches are not neglected, especially when the answer to
a particular question cannot be found in the literature.

Project Selection and Fovmulation: The Selection of
a project is based on its objectives, in the following order
of importance:

To solve the technical problems of local industrics;

To find indigenous substitutes for imported raw

materials;

To improve the quality of industrial products and to

reduce production cost;

To use natural products as well as industrial and

agricultural wastes.

Projects are formulated briefly initially, then gradu-
ally developed, depending on the results of preliminary
studices.

Dutigtion of Revearch Projectss Rescarch projects are
initiated both internally and externally.

Allocation of Time and Resources: It varies. M is
limited by budgetary allowance and dependent on the
urgeny and importance of the project in question.

Creativity of the Staff is stimulated by the granting
of awards, such as: special raises in salary: monetary prizes;
devorations, cte @ and rovalties.
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Financial Status

Frnancral Support comes mostly from the Government;
occasionally from an individual industry, which  will
benetit by the tinding,

The Budget is about US $500,000 annually, from
which about US $400,000 covers operating costs. The re-
mainder goes in the capital budget.

Cost Analysic of Institute’ . Operation: The Budget
Burcau is interested in and has attempted to carry out cost
analysis but has not been very successful so far.

Dissemination of technical information is one of the
main functions of the Institute. A quarterly Bulletin brings
the results of fesearch to the notice of the industry and to
otlier rescarch workers: the Bulletin is exchanged with
almost alt the important journals on glass and ceramics.
Besides the Bulletin, the hastitute periodically publishes
technical information circulars concerning the results of
investigations not included in the Bulletin. Communica-
tions {rom noted investigators ontside the Institute are
also published. Articles in leading Indian newspapers and
journals, radio-talks, occasional seminars and symposia,
and lectures and discussions are organized by the Institute
to keep the public and other intercsted parties informed
on current activities and achievements in research. The
tnstitute also takes part in industrial fairs and exhibitions.

Research Projects Handled

Over 30 projects are currently under investigation, among
them: Indian magnesites, with particular reference to
Almora deposits; pyrophyllite refractorics: casting pit re-
fractories; beneficiation and utilization of low grade kyan-
ites; high alumina refractories; forsterite refractories; high
temperature DTA and expansion characteristics of refrac-
tories raw materials; and utilization of low grade chrome
ores.

Several processcs developed by the Institute have been
put to industrial production; among them are the follow-
ing: heat insulating bricks from waste mica; foam glass;
pink cnamels; enamels for wire-wound resistors; hot face
insulation refractories from kyanite; and optical glass.

Services Offered

Technical assistance to industry and other organizations is
a regular feature of the Institute’s programme. The number
of such cases averages nearly 700 a year, covering a wide
range.

With the introduction of mass production methods in
the silicate industries, quality control on manufactuiing
operations has gained added importance, Since the classical
methods of analysis of silicate materials is time consum-
ing, the Institu'e has initiated polarographic and other

;
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physico-chemical te hniques tor raprd estimation of ditter-
ent constituents in sithicate materials, Methods have alvo
been developed for simualtancous estimation of iron and
titaniam; polarographic determination of arsenic and se-
lenium : and complexiometric estimation of  alumimum,
caldum and magnesium,

Industrial Extension Services

Application of Research Rendii: No problem, as long as
the project is intended for existing industries. Little success
has been found however, when trying to use the results of
rescarch o establish a new industry.

Consulting Service is beng given mostly free of
charge

Establishment of Quality Controls has not been done
to a great extent. But quality certiication of locally made
products s one of the main functions of the Department.

Freld Studies are frequently made for various pur-
poses such as trouble-shooting, and the improvements of
processes and materials.

Trammg of Technical Perionnel is a regular part of
the programme of the Department. A formal three-year
course in Practical Analytical Chemistry is provided for
high-school graduates who wish to work as technicians in
governmental and industrial laboratories. Individual and
group training on special subjccts and techniques are often
given to industry's technical personnel and university
graduate students,

Transmission of Technical Information is occasionally
made through personal contacts by individual staff mem-
bers; regularly by bulletins reporting on the work of the
Department and sometimes by seminars, meetings and
industrial exhibits.

Projects Being Handled

Rescarch and Development
The utilization of agricultural and industrial waste;
Manufacturing agar from Thai sea-weed;
Making a palm sugar preservative from Cotylelobium;
The development of industrial formulas;
Study of the enzymatic hydrolysis of fish meal;
Study of organic acids in vinegar from various raw
matcrials;
Development of concentrated fruit juices;
Raw Material and Product Studies
Pulp and paper raw materials;
The suitability of indigenous raw materials for
ceramics;
Keeping the quality of coconut-palm sugar;
Keeping the quality of canned pickles,
Manufacturing Operation
Aluminium Sulphate;
Paper Mucilage,

Preparation of brine for fish
maceration, an early siep in selting up
@ protein and fish meal industry,

Staff Training

Prevont Progranin,

See sonder Industrial Extension Sers e,

Needo prom bidusty are great and have boen far
trom fulhlled.

Upgradine of Insiitute Pervomned s done by sendiy
them abroad to recenve traming. Sclected personned are
alowed, with tull Pay. to work tor advancad degrecs both
mn the country and abroad.

The Services Offered are as Follows:

Chemical and Physical Analyses

Consulting services

Process development and improvement

Testing of raw materials and tmished products

Standardization

Quality certification

Technical inquiry scrvices

Training on specific topics

Trouble-shooting

Investigation on raw materials substitutes

Development of Sponsors for Research Projects is
still in its carly stages. Usually the Department makes itsclf
known to the industry by personal contacts by the staff.
Good service, w.h little or no charge, is 4 means the
Jepartment is naw using to gain the confidence of the
industry. Tt is belicved that once the industry has been
convinced of the usef Iness of rescarch work it will no
longer hesitate to become a sponsor, So Tar the Department
has not yet carricd out a sponsored rescarch project but it
has been rewarded for a few completed projects.
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Directorzes

institutes of industrial Research and Technology
in the Republic of China*
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{ hinese Petroleum
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Taipei, Taiwan

Geological Survey
ot Taiwan, Tarpei,
Taiwan

High Voltage
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Tatwan Power (o,
Taipei, Taiwan

Fastitute of
hipestey, Acadenmi
Sinica, Nankang

Taipei, Taiwan

- National Burcau

. of Standards
{weightsand

o RCAUTEMEDLS ),

Ministry of Economic

 Affairs, Tainan,
Tarwan
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Geological rescarch and
mapping. mincral survey;
ground water & enginecr-
ing rescarch,

1.

The Centre

Applied  rescarch on
electnic power industry.

. Study on high voltage

phenomena,

Study of technical ap-
plications on clectronic
computers i electric
power ndustry.

. Microbiological chem-

. Crrgange

«

istry, such as enzymes
of mucor, pucleic acids
of bacteria, classitica-
tio of fungi.
chemistey,
stich as functional
groups of benzenc,
Amralytical  chemistry,
such as methods for
determination of ger-
manium, arsenic and
transition Jlements,
and radiation chemistry
of metal complexes.

introduces

various training courses,
renders consultation serv-
ices as well as applied
rescarch: and with the fa-
alities of its workshop it
devilops prototype prod-

ucts

and  manufactures

tools, jigs and fixtures.

Pubidicaticone e
vevulte e ot
[

(6)

Bulletin of the
Geological  Sur-
vey of Taiwan,
mups and papers.
Technical Re-
ports.

Bullctin of Insti-
tute of Chemis-
try.

Metal Industries

Bulletin  (bi-
monthly)
1. Reports on the

steel industry of
Taiwan.

2. Reports on the
iron  foundries
of Taiwan.

* Compiled by the Industries Diston, Eeonomic Commission for Asia and the Far East,
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Retinery Laboratory,
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Tawan Alununum
Corp. Kaohsiung,
Tawan

Tarwan Fisheries
Research Institute,
Keclung, Taiwan

Taiwan Forestry
Rescarch Institute
Botanical Garden,
Taipel, Taiwan

Tarwan Petroleum
Exploration Div
CPC, Miaoh, Taiwan

Taiwan Provincal
Bureau of Com-
maodity Inspection
and Quarantine,
Taipei, Taiwan

Taiwan Provincial
Sea Products
Research Institute,
Taiwan

Taiwan Sugar
Experimental Station,
(TSC), Taiwan
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Apphed rescarch on alue
nnum metallurgy, aluni-
num tabnicating and alu-
minum  surtace fimshing
technique.

Experiments and study on
the preservation and utili-
zation of fish and marine
products,

Experiments on wood

lamination, veneer and

plywood, modificd wood,
wood preservation  pulp
and paper.

1. Geological and  geo-
physical  studies  on
petroleum exploration.

2. Drilling,  production
and reservoir engineer-
ing studies.

The Burcau with ten hab-
otatories (Food Chemis-
try, Inorgwic Analytical
Chemistry, Organic Ana-

Iytical Chemistry, Fibre,

Drug. Mechanical. Elec-

trical, Materials Testing,

Parhology & Entomology

and Micro-Biological) in

Taipei and six stations

throughout Taiwan has

the responsibility of.

1. Inspection of import
and export commodi-
tres and the activities
of plants and apimals
quarantine;

2 Festing of industrial
materials and products.

Experiments and study on
the processing and utiliza-
tion of wa products: han-
dling of the finished
goods, designing fish
drices; processing of fish
Sdusages, ot

Rescarch programmes of
projucts for prowess of
sugatr manufatuning, mo-
lusses utihzation, improve-
ment of sugar-cane cul-
ture, studies on smls and
fertihizers, control of dis-
cases and pests, ete,

Publocaten om
'Uh/l-, s front
eI,
6
Technical
Reports

Bulletin of
Taiwan Fisheries
Research
institute

Technical
papers.

1. Petroleum
Geology of
Taiwan.

2. Dnlling and
Production
Engineering.

Journal of
“Inspection”’,
monthly,

Report of Tai-
wan Sugar Ex-
periment Station
Nos. 1 to 38, and
other publica-
tions.
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