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Organizational Patterns

of Industrial Research Institutes

D034y

The following organizational outlines show how three research institutes
have developed to meet the widely different needs of their countries.

Brazil

The National Institute of Technology
Rio de Janeiro

By Ing. Teodoro Oniga
Director, Centre for Study of Applied Mechanics

Historical Background

The National Institute of Technology is a federal agency
forming part of the Mmistry of Tndustry and Trade of the
Republic of Brazil.

The present Institute originates from the Experimental
Station for Fuels and Mincrals, which was established at
the cnd of 1921 with Ernesto Lopes da Fonseca Costa (died
m 1952) as its Director. In £933, the Station became the
Institnte of Techunlogy which, i 1934 was renamed the
Notronal hastitute of Techuology but was organized on
much more modest lines; there were cight sections to start
with, seven divisions and auxiluary services in 1938, two
new divisions established in 1956 (Metrology and Elec-
tricity ). a training scction organized in 1949 and the Centre
incorporated in 1952,

Scructure

The Institute, as it has been organized since 1961, com-
prises an Administrative Service, twelve Technical Divi-
sions, a Centre for the Study of Applicd Mechanics and
Auxiliary Technical Services. The Indusirrd  Dorgans,
Coenustry Dirision analyses raw materials and national
products of mineral origin, and studies ways of imyrroving
their use. The Dnduitrial Organic Chemistry  Ditision
studies raw materials of vegetable and animal origin and
their derivatives in o et to improve their industrializatior.
The Metallurgy Divnvion is concerned with metallurgical
praducts of national interest and the manufacturing tech-
niques best adapted to Brazilian conditions. The Buidumy
Technology Divivion cxamines the materials used in all
types of building and carries out research aimed at improv-
my building techniques in Brazil. The Sugar and Fermen-
tatton Dirivon studies all matters beanng on the termen.
tition processes ot interest to the national industry. Th,
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Textiles and Paper Divion analyses the raw materials
used and the products manutactured in the Brazilian textile
industry, the most appropriate manufacturing processes
and the technical problems of cetlulose. The Fuels, Lubri-
cants and Combution Engmer Ditpion studies national
fuels (solid, liquid and gascous) and their use in com-
bustion engines. The Electricity Division tests electric ma-
chines and instruments for measuring clectricity, and carrics
out experiments i clectricity and electronics. 7he Ceramics,
Refractory Matersd and Glass Dirision examines the raw
materials used and the products manufactured in these in-
dustries and the manutacturing processes best adapted to
national conditions. Until 1961, this was a section of the
Mctallurgy Division. Thc Rubber and Plastics Division
from 1941 to 1961 was simply a laboratory of the second
Division studying natural and synthetic rubbers and plas-
tics with a4 view to promoting the use of national rak
materials. The Diduitrsal Physics Divivion deals with prob-
lems relating to the scientific and technical applications of
physic, Tt was established in 1961, The Training and
Documentation Division organizes specialized courses for
technicians and university extension courses for students
m the final years of higher education in highly practical
sectors, such as the technical information service, Previ-
ously, this was only a section.

The Centre for the Stady of Applied Mechanics is
not strictly speaking an offiial scction of the Institute. It
was est.blished in 1952 on the initiative of Professor
Edmond A. Brun and financed by rescarch funds allotted
by the National Rescarch Council. The Centre has built
an acrodynamic tunnel and carried out a number of studies
on fluid mechanics; applied mechanics: automation; cyber-
netics; and the use of solar energy.

The Auxiliary Technical Services include a Library
and Publications Scction, 4 Design Section, a Mechanical
Workshop Section and a Photographic and Printing Sec.
tion. Before its reorganization in 1961 the Institute also
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unluded .« Dhivvvion o Wor iowhiach becane the N
vonal bnstitate of Woghts andd Meoasures when the now
Muistey oot bndustey and Lrade tprovioush moged with
the Mrnastey of Faborun ) was cstablishe oF Matoloesod wirk
on the mcasarcment of G contimiss o novothedos 1o e

varned out by the Nationd Obscrirarny

Personnel

The prosent stafl ot the Natwwal bastarate mnovony nade
uale bes avine. of 4 planned tomal ot 428 the bstriute has
A4 satt ot only e donr sy ot which only to”

ar¢ actualty tull e o tolbows

Engimeers, chemnts and othor < o stat AT
Technologists, laboraton tc hncnns and otha
itermedate to hvioun 15
Admmtstrative and auniliae sttt 4y~
O detachment to otha m teations Y

Furthormore, the nonge number ot Saff has steadily
fallen iy recemt vears 2580 19000 248 Iual 20 n
L6 L% o1 1965 190w 1ood . ard 169 m 1965 At the
samie b ol st te meoreased Fromm 1102 subgocts
dealt wath 0 1960 16 5 W00 1y (9GS, showing that the
number of guodrons daalt with 2o capara doubled 1 that
Perd trosm an average ot 18K to 41 4

This decrease, whinh mnovery conssdorable, particularly
 the senior grades cm b largely explamdd by strong
wonpetitton from sndustnd and private ostablishiments in
the ormtimg of tedhmobgint I addstion, general and
sometimes indierniminate poliy of  reduomg pubhc ox-
penditure has reailted in 0 severe limtation of funds tor
pure and apphied rosearch and consequently i the Toss
ot many eescarch workers This o typrcal of quite a number
of devddopang countnies aind not oaly of Braal

Activities

The tollowing are among the snportant problems i the
solution of which the Istitute has taken an actis, part

Mudre o on coddv m South Brasil  the st tows m
Braad arc being made on thor washabslity | on thar com
bustion cthciency i stationany engines and in shep s bodders
on (he use of these coabs in e production of mumnapal
gas, andd ol mixiag thun with mported oals (of fow
sulphur content and high fixed carbon content) for the
purpose of  satistactory wking (tis methad is st used
m Volta Redonda)

Testrng the distrlation of Bvazdvar pyvo-bitnmimon
vl to obtam tuel ails which can be substituted tor petro-
loum (whsch had not yet beer discovered n Braail ) |

Expevemenial weanuntatnre o) Terve-manganes v« il
to faclitate the use of orc of low manganese ontent,
which v oxteemely abundant in Braail,

Uao cretbid adeohod av o natronal fael w enable this
hvdrted Py oproduct of sugsr retincries 1o be used n the
poncration ot power. by promoting the establishinent of
Lactores o rodue anbydrous alcohol (or the same pur

Y4

posc Croday adeobotb s sebdonm used as anoant koneck e
cichient and the btk ot prodaction v used tor othee
industrial PuCposes )

Roward o varface o mndecatig the oxstenee
of petroleam (the prownce o sphalts Irtumens and sond
osudationy and cortam signs ot sab sl deposits .t
studres carnal out wt Lobato (Bahar) tunally o 1o the
divcoveny ot och orbbearinye sone atter haing prrovoked
violent controvarsy at the “imie,

[ H.'Hwi/n)wn af wdy conoralar s for use i cars and
forros durmg the Second World War (tuel coutd not b
mported and there was no domatic producion vty

Keseard on the oooaeamee 1 due o wHifer of ares
and mdusteal raw materals with 4 view 1o developing
the explo tation of natucal resources, dudin g diatonite
Checel gy limestone tor cement production. phosphuates,
pyrites e sctable oils (haebae g ol s
) esential oils (rosewood, sassafras. wtiver, et ).
rosins s nataral fbres: salt (NaC 1y potashes. and ceramag
materiars (kaohin, cto ). These studies have had practicat
cHtodts on pmdu«mm. mprovoment ot qkldllt\. e

Lled ddilar

Financial Status

The present budget of the Natonal Institate of Toch-
nology s approximately 1,000 mullion cruzeiros or about
$500.000. divided more or less cqually between salaries
and cqupnient. Vakimg the figure of 167 full-time staff.
this represents o annual average per capits expendstuee of
$3.000 and means an average salary of $129 per month,
o true that Drrcctors of Divisions carn a1 hittle more
than X200) The Instatute s budget represents only 0,02
pet cent ot the nationa budget and the proportion n rela-
from to the gross natsjonal produce, which is about $29.000
muthon Capproximately $300 200 apita). w onhy 150,000
which s negligible

The average cost 1o the State of an analysis, 4 report,
or 4 current technical projpect comes to shout $100. since
more than $.000 wems were dealt with ue 1965, This is
cortandy not o high hgure, because a large proportion of
the tesults obtamed have vory important conomic reper-
CUNS Y

Future Pruspects

o sull under developed country spreading over a vast
ared, such as Brazd, where everything still remains to be
done or redone, 4 centralized body like the National
Institute has been and will probably (ontinue to be of
tundamental importancc

Unfortunately, thes federal institution. like dosens of
other technological 1astitutes throughout the twenty-two
States which, with the Federal Distrace (Brastha) and the
three Territonies, make up the Republu of Branl, has not
been given the nevded prioaity in the allocation of pubhic
tunds for the mamtenance and develapment of technolog-
vl rescarch work




Peru

Centro Nacional de Productividad
(National Productivity Centra)

Lima

By Mario Ayllon A., Coordinator General

Organization

The National Productivity Centre 15 an antonomous non-
profit urganization headyuartered at Lima (Peru), with
activities covering the entire country.

The Centre is governed by the following bodies:

(4) a National Committee; (b)) an Exccutive Com-
mittee.

The Natianal Commttee s composed of organizations
and institutions such as the National Association of Indus-
tries {La Sociedad Nacional de Industrias), the National
Peruvian Businessmen's Corporation ( La Sociedad Nacional
de Comerciantes del Pend), the Association of Chambers
of Commerce, the National University of Engineering and
other universities in the country.

The Executive Commuttee onsists of the Director
General, who serves as Chairman, and three Directors
nominated by the National Committee.

Objectives

The Centre's ob ectives are the following:

(«+) To promote tl ¢ more econoniic and socially profitable
use of the available resources by industrial, commer-
cial, agricultural, mining and banking enterpriscs,

(6) To promote and facilitate the creation of new e¢m-
ployment opportunities through the efficient channel-
ling of new investment capital, and to carry out spe-
wtic and general studies, both regional and national
n scope, which will further Peru's economic develop-
ment,

() To encourage friendly co-operation between manage-
ment and labour;

(d) The activiti=s of the Centre are designed to ensure:

(1) A reductiun in the costs of production distribu-
tion and admuistration;

(ir) An ncrease in the consumption capacity of
the population in general and an expansion of
the market for goods produ ed by national in-
dustries n particular.

(in) That the bunehits deriving from increased pro-
ductivity aic cquitably shared by management,
labour and consumers,

Activities

The Coanre s aamaties are as . Hows

(i) Promonon and pubbaty Promotion, pubbian
creatmgan aweeness ob the adeass primaplos and
techmgues of productiaty and s INPOTLULE 11 L
g the level of g,

(4 Instruction and traming m productivg techimgues
Semiars, round-table discussions, traming courses tor
nUDagers. oxeaitives, sipeeynors, and - noemanial
and manual workers. Inaservne traming at the re Yuest
of he enteeprise concerned

() Rescarch Rescarch on the measurement ol produc
tvity in ditferent indusirial sectors and i enterprises
requestmy this servaice,

() Advisory and consultative services Advice s given to
enterprises and institutions requesting it on applying
the principles and techniques of organization and sl
ministration and on analysing and diagnosing prob-
lems. Consultative services,

{v) Co-ordination: Co-ordination and co-operation with
the technical assistance scrvices in the tichd of pro-
ductivity sponsored by the United Nations, ECLA, the
International Labour Organisation, AID and other
international bodies.

Co-operation with institutions cstablished (o Jde.
velop productivity programmes. Liaison and exchanges
with productivity centres throughout the world,

The abave-mentioned activities will be carried out
by the competent ofticers as specified in the table of
organization to be established e CENIP's rules and
reulations,

Financial Status

1966 hudget Sale
Munistry ot Labour and Communitiecs  §  2°000,000.00
Ministry of Developinent and

Public Works 1000,000. 60

Total S 3'000,000.00

20 per cent discount allowed by law 600,000.00

Total government contributi n S 2%00,000.00
Contribution from Industry $00.000.00

Net Total 8 .2°900,000.00
Publications

In order to publicize its studies, CENIP issues a quarterly
review entitled Productividad, which 1s distributed to pub-
lic and private groups both in Peru and abroad. Sinilarly,
specific studies of certain economic sectors are published
and distributed to interested individuals and institutions.
Publications have been issued on: hides and skins; smelt
ing; foods; slaughterhouses and cold storage. footwear,
lumber; production engineeting m Peru: costing and ac
counting for small industries, etc.
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Yugoslavia

The Institute for Processing Techniques, Zagreb

By Dr. Mibajlo Mantner* Director

The Process Industry

The mass production ot chemicals, petro-chenmcals, tood
products, ceramics, synthetic fibres, papee products, phar-
maccuticals and many other producs of today 1s accom-
plished in faciories in which the most modern processing
techniques are applied 1o move o continuous flow of raw
materals and intermediates through different physical
operations and chemical processes.,

A specul character of the processing industry is that
it develops very quickly in the world today and that some
ot its branches take on the character of basic industry, since
the products of this industry serve as raw materials for the
development ot final products.

The niost noticeable characteristios of the processing
industry are: the lgh speed at which its te hnology de-
velops and changes, as well as its precess and reaction
techmgues which cause quick obsoleteness; and the inten-
sive need for rescarch to cnable the industry to compete
saceessfully.

In Yugoslavia, experrs, busingssmen, nterprises and
the State administration i 1960 maae the tirst efforts to
create an orgamization tor study and solution of research
problems m the processing mdustry.

In 1962, the “Centre tor the Processing Industey™ a
business association, was founded by the manufacturers of
nachinery of the Federal Republic of Croatia, the most
important task of this Centre was to initiste and develop
scaentific rescarch work It took o rather long time to ult-
matcly debne o rescarch progaamme, to provide for finan-
cal means, to choose the staff and ta establish a corre-
sponding organization. In 1965, "The Institute for Process-
mg Techniques™ was toanded. The Institute s a self-
sustaningorganization for scientific research which has been
created with extreordinary cfforts and which, in a4 way, is a
specific example of public relations in Yugoslavia,

The founders are the leading machinery  manufac-
turers i Craatia such as: Jedinsivo”, manufacturers of
eqaipment tor tood processing and chemical industries :
“Piiro Drakovic”, manufactirers of rolling stock, indus-
tral and power plants and steel constructions;  Tvornica
Parnuh Kotlova ™, steam boilers tactory. “Ventilator™, manu-
tactarers of ventilanon, thermical, gas and silo plants;

Institat Za Nattu | the Institute tor Mineral Oil; “Zavod
74 Kalorina Mierenja | Regnlacije, Fstablishinent for

tera branaphic sketeh of D Mautner see MEN 1N RESFARC H
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Calorine Measarements and Regulations . " Konstrakaon
Biro Gradievinsie Industrije”, Designing Burcau of the
Civel Engineering Industry,

Full undersianding, support and help to the lustitute
were given by the Executive Counail of the Federal Republic
of Croatia, the Mumdipality of the town of Zagreb, the
Chambers of Trade of Croatia and of the town of Zagreh,
and by an alocation of the funds for finan: ing scientific
activities of Yugoslavia and of the Republic of Croama.

Organization of the Institute (Scheme)

Federal and republic laws in Yagoslavia regulate the or-
ganization and financing of suentific work and ensure its
systematic development. A saentific rescarch organization
can be established if the technical staff and the material
means are ensured and a sdentific work programme s set
up. These facts are verified by the Council for Scientific
Waork of the Republic,

The rapid growth of the cconomy makes it imperative
to establish scientific rescarch organizations even though at
the time not all requirements arc fulfilled. Often enough
organizations are founded and the requirements met after.
wards,

According to the law, every scientific research organi-
zation must have a Statute to regulate the programme of
work, bnances and administration and relations between
the founding members and the organization. The Statute
of “The Institute for Processing Techniques™ provides tha
fupdamental statutory decisions cannot be implemented
without the founders’ agreement. e.g. establishinent and
liyndating of the Institute, pooling or partial separation
and changing its objectives,

The Institute’s highest administrative body s the
Conedl, i which foundimg members are vepresented by
e half of the memberd.ip and the scientipc vaff by ihe
other balf. The Council decides on policy, nominates the
Dircctor, approves the work programme and the budget,
allocates the financial means, ctc.

Besides the Council, the Scientific Assembly of the
Institute acts in an advisory capacity.

The Screntific Assembly is composed of eminent scien-
tists, both from inside and outside the Institute. as well as
highly qualified executives and experts chosen from among
the founding members.

The Scientific Assembly proposes to the Coundil the
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atnal work progranme advises on the doe ot colha
tatars and systematicath promotes the development of rthe
satt

The Instiute s manapad by oa Direaor who is e
sponsible o the Institate Councll he b supervises the
work ot aH departments and servaces

The Tnstitute comprises the toHowine dopartments

Techualogical Department
s ke department . the antire work of the Institute
depends on the quabity of work and mcasure of success ot it

The work programma of the P opartment o~ two fol 1
o the Institute work j rogramime . On the sne and.
rescarch work s mitiated by the Institute or 4 saentist on
the statt . on the other. sponsored roseardh s ondertaken
atter settlament with the sponsormy orgamizatnion. Both
types of research work are histed o the anaual work pro
grammg

A vwaenteds e Complitmg a0 wece fwl sewand
Progect o the Jaberatory s Pt phant cren gt fecard
hvosgh the taricns dages from de i on to he ninnia tnr
of the seeded v Fonery Tor thc appiveaton of ol Onidy
altey a vmceesdul complison
sedtvn To viveani oy k

of i et decs o screntag

This practice ensures the apphcation of resarch re
sults toomdustry and therctor promotes o taster develop
MO Of Processes

Prepuration Department

The scientthe expenments develored mthe Technological
Dpastment are carned out ite | ractical application here.
A mechanicat workshop tor proto tvpes. apilot plant Tab.
ﬂf.ﬂﬂf‘\‘ ('Uf rotitine ('\I"( Frnents, .iﬂti . (\'\“"ﬂ statton whore
prototypes and produchon Bines are mounted and tested

comprise the Department

Cantral f&f:fd&r‘r

Chedioups and measoroments ase undertaken by means of
chemual, phivsical and chamcal physical methods Qualy
tative and quantitative anahsas ot products. both tor the
tnstitute and spoanons ane nade and cortiteates ssued.

General Sevvice
This comprises mattees related 1o personadd, admanistra
tron and accounting

A part ot the saft and recunces are laking and the
Institute budding (man hatly v being built. The depart
ments exest but ther structure hus not e fully developed
ds vt

Apart trom the Institute tor Processing Tedunques.
thoere are abso research departments and Liboratories as well
av nstitutos within the tounding membery enterprises. The
work programme of thor rescarch and development or.
;_‘Afnlwttum» LI 1 |‘Art ol 4 ul{‘.!"h'\ prodrammce i which
the Inststute tor Prcesing Technsques o parth active
Thus, duphaation of work s avonded

The Scientific Working Programme

At the star the ddemma was whother 0 choose o penera!

rescatch programoac of 4 omone speowhzed one o other
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wardss ather o o dovelop w graat number o provesses
with avorage roselts or turthor daovdop the processes that
exist e the country which are considered great achieve
ments, bring than e portaction and develop bokd new
procosses based on them

Since the programime had o be raalinte and corre
spord o present and tutare mitetlactual and . material
resoun e speaahized rocarch programme has been
chosen

the rescarch programme covers the tollawing sub
JCs by

o Technolograal beat transter, evaporabon and dis.
tilations Top results have already been obtained on the
subject. Members of the Institute, bed by the Director,
have hod remarkable international success betore wining
the tnstitnte staff,

The well-known Swedish irm, Messes, Alfa-Laval
manutactured the centritugal evaporator “Centri-Therm ™,
hased on the results of therr research work, and the
Yugoslav - tirm. - Messes. “Ventilator™ produced — the
CTermorotor ' winner of u gold medal award i Leipzig,
m 1968

Rishir Prloor Plant v dacted aced produdtion

Beiow: One bandred foct 1] formentation 1at b
antibratre procesing prodiced by Jedonn s







The centritugal cvaporator was desonibad tor the ant
tme m 1939 by Zoran Rantas " Mautner cvaporator’on
his "Vcnl.lmpfcn m Theone und Praxis' !

The Tnstitute s working at the moment on the fol
fowing evaporators:

Lo Centvifugal tuhe heat <xchanger "N puroror ™ Fhe
apparatus s described as an mtensive contmnous centretu-
gal beat exchanger which m a record short time (part of a
\uond) cHects the concentration of normal or YUY ViIscous
liquuds: st s of great practical value for concentrating
many solutions in chemical, food processing and the phar.
muceutical industry.

A proto-type vas bult and the Institute tor Acro-
dynamical and Thermodynamical Research i Zagreb was
requested to examine 1. Through testing, the heat trans-
mission co-cthicient for the evaporation of water was deter-
mincd as:

K 8,000 Kal m*h' €, or 1,640 BTU syfth” F

For the evaporation of a 10 per cent sugar solution
o 4% per cent concentration the heat transmission co-
cfficient was determined as;

K= 6,800 kal - m?h=C
and for a from 40 per cent—67 per cent concentration of
a viscous ghucose syrup 10 a dry substance it was determined
as:

K - 1,600 kcul m=heC

These outstanding results had never been achieved
until now iu laboratory, pilot or commercial evaporation
experiments anywhere in the world.

2. Centrifugal lamellar beat exchanger~"Lamoterns”,
Tius is another intensive contrifugal heat exchanger with
a very short evaporation time. Its properties are similar to
those of the "Spirotor”. The construction of a proto-type
pilot plant far “"Lamoterm” has been started.

3. Expansion tuhe craporator. This is a stable, in-
tensive evaporator with a huge heating suiface, excellent
tube wetting propettics and a short period of exposure of
the foam to heat. Its convenient over-all dimensions ratio
to the heating surface offers many advantages for food,
chemical and  pharmaceutical  processing operatioas. No
separator s necessary, making the plant much cheaper,
therefore. The proto-type pilot plant s presently under
construction,

4. Evaporator for sugar plants. This is a stationary
lamellar expansion evaporating station. The sugar solution
is exposed to heat for a very short period of time. Labora-
tory cxperiments showed that the heat transmission co-
cfficient increases from 100 to 150 per cent over the classic
Robert’s evaporator.

The proto-type project has been completed.

S, Tho tube and lamellaor beat oxchang.ore, These heat
exchangers were develaped for use with the above-men-
tioned evaporators, but they can be adapted to the require-
ments for heat transmission  between two fluids, e.g,
gas-liquid, fiquid-liquid, with great savings of space and

VRant, Zoran, CVerdampten in Theorno und Praxis”. Dresden.
Teodor sankopft, 1959, 260 p. (Warmelehre und Wirmewirt
whatt in Finzcklarstc llungen, Bd. 13).
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materals which s espeaally mportart o the chemical,
metallurgical and nuddear technigues

6 Neatoater desilmaier Tae basic eloment ot this
antomatic apparatus for tic conversion of scawater mto
sweet water s the Sprrator. The high heat transmussion
co-cthaent. makes possible o rational constriction which
permits working with very small temperature ditferences.

This projea has been completed.

Y Vacunme vectifymyg column. The rectitymg column
aperates - a vacuum and handles liquids with greater
molccubar weight and- small evaporation rates i normal
temperatures, It s o stationary, lamellar column, provided
with a grear number of trays.

The calamn s in the planning stage as yet,

Separation

The Insutute has undertaken the  following  research
problems:

Vo Extractor hgurd-liguid. "This is a continuous cen-
trifugal extractor, provided with a great number of mixing
and scparation stages. It 1s simpler than some known ex-
tractors such as Podbiclniack’s. Separators are indispensable
for modern production of, for example, soap, refining of
vepetable and  mineral oils, dephenolization of  waste
waters, vitaniin concentrates, antibiotics, etc.

The construction of the proto-type has been completed.

2. Extractor solid-liguid. This is a continuous sepa-
rator of solid particles, inteaded for the treatment of waste
waters,

The Institute dirccts its activity towards the study of
apparaus of the greatest importance to modern processes
and, at the same time, intensitics some of their operations.
The compactness of the new apparatus permits a big pro-
duction capacity in a smaller unit, thus a smaller outlay of
capital for engineering constraction work is required.

Tomato Paste

The process differs from the well accepted ones. It offers
the following advantages:

Very short concentrating time  (heat treatment)
Tomato purée processing time is reduced fron. 115 to 2
hours to a few seconds.

Smaller plants: Plant space requirements are reduced
by 50 per cent.

Higher solids concentrates: Up to 70 per cent con-
centrates were obtained, compared with 28 per cent now
possible.,

Tests were carried out in 1905 in a pilot plant and
the following resubts were obtained-

70 per cent solids concentrate paste;

282 myg vitamin C contents per kg;

3.5 per cent loss of colour only.

Extensive experiments will be carried out in 1966 in
a food processing plant as a prelimin. ry step for the estab-
lishment of a proto-type commercial plant.




Fruit Juices, Beer and Other Alcoholic and
Non-Alcoholic Drinks Concentrates

The equipment consists chietly of a pasteurizer, an o
arator and an aromg recovery umit, The treated materaad s
converted into two components. 4 concenirate and aromutic
alcohol,

The buitstute bas ad v deceloped other procenc sudh
as meat oxtract, gelatin, Lacne aad termentation, et

Personnel

Although the Institute 15 still w the planning and develop.
ment stages, the nucleus of the staff 15 already working in
a variety of rescarch projects in co-operation with the
research institutes and laboratories of the founding mem-
bers” enterprises. At present, the Institute staff 15 composed
of nine scientists and researchers. In addition, seven ex-
pericnced skilled metal workers in the proto-type workshop
make the apparatus and equinment required by the research
staff to carry out ther expeniments.

The Institute is also assisted by voluntary rescarchers,
greater in number than the Institute paid staff.

Equipmen:

The equipment provided for the proto-type workshop so
far consists mostly of old machines. This is not, of course,
a happy ciicnmstance, but the lack of adequate financial
means compelled such a concession,

The laboratory and pilot plant equipment, purchased
abroad, represents an nvestment of US $102,500.

Equipment of the following types has been acquired.
techmaal-medvanical apparatus, apparatus tor mechanical
scparation, size reduction apparatus, apparatus for reactor
techniques, laboratory apparatus, appatatus for physical
chenical examination, measuring and  regulating instru-
ments, and accessory outht and miscellancous apparatus.

Although the sum spent is relatively high, a consider-
able part of the equipment has still to be purchased.

To implement the programme the Institute needs the
following additional resources:

2-man, 2-4-month special consultants service,

4-man, G-month specialization for the Institute sl

US $50.000 for basic rescarch to be carried out, under

ontract, by specialized researchers and institutions.

Fully amtomatic
concen ation plan
Pow meal exrvacl,

Financial Status

The totlowmg sams basve boen sovovod e the b
fute
Equipment tar the proto tvpo workshag
Cpurchased e the country ) NN hhe
Laboratony cyuiprient ¢ parchased

abroad LTI

Fotal %17 o0

Constru. tion of the Institate Bubding S17% i

Coand Totad US 8305 50

From the above the tollowing wos reconed as a subssady
French techaiaal assistance

(laboratory equupment, chiefly) X0 4ap
The aty of Zagreb { the untunshed b ilding,
campleted for the Institute) £ 67 00

US 8 osswn

The balanie +f US $228.650 was obtamed a5 an
riterest-free loaw qgarid fatonvabe comdiem pavable
10 years.

The most dithcult problem at this moment s to hnd
the Anancial resources necessary to fulfil the gosls as
originally planned.
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Planning for Industrial Development

United Arab Republic |

The Aswan Industrial Development Center’

The Aswan High Dun will bonetit she Uosted Arsb
Ropublu by controthing the flow ot the Riee Nale and
tw providing moxpemine power. however the dam s only
one of the towunces of the Aswan rogon The Uoted
Arab Republic Government recogmzcd this Lacta few yeans
ago and set up 4 speal organzation kaown s Rogonal
Planning of Aswan o conduct rescarch regardimg the
tesources of the regon tor the buwtt of Aswan and of
the country as a wholc, To carry out the asignment sonk
seven pescarch and development conters have beon wt up
namely, mincrab, ndustnial, human teoun o agnaulture.
water resouties, tramsportation, and cnvironmontal plan.
ning.

Objectives
As one ol the rescarch contars, the Awwan Industrial
Development Conter senves exnting industnes and pro-
motes new industries when foasble. st w ks dosely with
the muncrals and agricultural conters, tor these are con-
stantly on the lookout for new matcrabs of conoms value.
At present. the chemical, metallurgn al. coranucs and
food industries show the greatest devclopment po.entsal
bt misccllaneous wdustiies such as metal workmg, cssen:
tial to all others, will be grwen speaal atention. To be
speoiic, the Center has undertaken, or s m the process
of undertaking, work along the tollowwing hmes.
1. Co-ardination of the work of others i regard to
mdustnal projects;
. Analyss and tests of materials and product
3. bise of waste matenials and by products and their
improvenwnt
1. Development of new products and processes,
5. Feasthlity studies in regard to proposed oew in
dustries,
6. Development of improved quality and perform.
ance slandards tor manufactured products:
Asssting industry in purchasimg. markcting and
production management problems:
8. Promoting small industnies, both the product and
SETVRC VLS.
In general, the Centor gonerates deas for new indus-

tai

* Rasad on matcnal subnottad by the Aswan Rononal Devdop
ment Projodt

2

try d o ol casos cvabiatos proposad projects from barth
the techtad and o bor teasible

proeats the Contar st tollow through on owoution,

[ RTE 3410 ;mmb ol Vie W

aorking with vinous Cempanes Ofganiations or privaic
edesadieads to cosune tha the oot ard Laanchoed suces

tatly

Activities

Creneral stdies are undertaben to ovaluate wleas, to ex
plore possbilities and offer suggotions aad recommenida-
tions for action on matters relating to the ndustrial devel-
apment of the rgaon. S possibilitics have boen dentified
and study outhnes desveloped. Work tas begun on some
of tham, but duc to the unavalability of competently
tramed staff extensinve work cannot be carried out at this
. An Hportan! reguireient m this conpation s o
tind quabied personncd

Currently, studies are bang conducted i six mam
AL as

V. Chemnd-meradim oo mdnsees. & chemual ter
tihzer plant and won ore and phosphate rack minmg are
already 1 operation. Intensive studies are bang conducted
regarding an ron and stedd complex. an atumpum plant
and a phosphoress plant,

2 Fonid procevioz g two sugar andls are m the region
attd possble meat, fish, fruit and itk processing plants
arc under study.

A Fibwe mmdnitrie o tibre board and paper pulp plants
are already 1n operation making use of the bagasse from the
sugar mulls, The use of palm tibre and animal by-produdts
offer opportumitics tor other products.

Vo Convmetion sigiorialy mdictvy the development
of grane and marble cutting and polishing  appears
feasible and the manufacture of other building materials
st as concrete blocks, tiles, and precast concrete build-
wg units 18 under study,

S Ceranucs mdustry. goul ceramic clays are avail-
able and the devdopment of 4 ccramics industey s con-
ttmf‘iatu{

O Sweal ndiotrees: A pragramme s underway to
devedop the vanous small service, mantenance, and fabri-
catton industees which are nucesary for an itegrated
1dustrial community. The Conter expects to provide assis
ance i Boanong. bwilding, management, marketing, and
teapng to such mdustrics, .

It was mdicated carlter that both techniaal and eo-
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pomic studies would be carnied out m connection with
proposed industrial projects. The techmaal investigations
will require a nnmber ot laboratanes and shops and these
taclities are now bang provided to coer the wixoarees
hsted wbove. More speaticadly the Laboratonies now bang
planned and equapped are.

I Chanmcal Laboratory

2 Testmyg Laboratory
3. Food Tedmology Laboratory

Ceramics Laboratory
s, Metallurgat Laboratory
6. Chrmical Processing Laboratory
Mctal Working Laboratory

5. Wood Working Laboratory

9. Electrical Laboratory

In addiion 1o laboratory cquipment vanons pilot
plant cquipment s bang procured to allow test runs on
ote dressing, chenviaal processing, and meal tieatment.

The purpose of a pilat plant s to determine operating
daracteristics, yields, operating problems, and plant de-
sign factors, all of which in turn contribute to a meaning-
ful feasibility study of a rescarch project. Two specifi
projects underway are: a plant to extract alumina from clay,
thereby making possible an alumium plant using local
raw materials: and a plant to reduce tron ore directly to
iron, making use of an clectric furnace,

Both processes are well known in other parts of the
world, but the purpose of the Aswan tests will be to
determine the suitability of locally available raw materials
for the processes.

Facilities Required
To carry aut an ambitious work programme. a number of

facilines are nuecessary. The requirements, stated broadly,
fall under four categories:

Functional Chart

A Rescarih amd Test Bapnapmont 1o be used Largely
m laboratory analyas and prlot phant work, whidh calls tor
specitic analyocal cqumpment. Bevond these requirements,
cantion must be exerosed e coumerating cqurpment unul
needs are tarrly dearly denniad,

It s mrended o charge nammal tees tor speati
sorvices ronderad, tor free seroce s seldom appreaatad.

B Generd Purpone Bapopraons. Uses ot this cqp
ment may be simmrnized as tollows

t Mantenance and TORAIE since manitenanee taalbre
nes an Aswan are pantully lackmg, the Contar intends
to be responsible for mamtenance and repaar operations
for all industries as well s for the other centeres i the area

2 Development of new products ideas and pertorm-
ance of prototype production mns ot these products,

3. On-the-job tramng of personacl,

4. To start off new businesses in the arca.

5. To crry ot the rosearch and devclopment acivi-
tes of the laboratories.

C. Sorrrces: Mudh of the general purpose equipment
would fall into the “service aategory”. Two almost purely
service-laboratories are under consideration: an anto repair
shop and a photo off -sct shop. The auto repair shop s an
absolute necessity and should be established immedhately.
The photo-offset shop 1s badly necded in Aswan, but
certain technical problems need further study before a final
deaston on the matter can be reached.

D. Library: No reseanh or investigatory achvity of
meaning wan be aarred  out without adequate resoune
matertals. A library ot some SO0 books and 20 penodicals
have been ordered amd are now areving. Tt is expect d
that the Center hibrary of techmeal matenals will bocon
£ najor attraction for techmeal people i the ares

Aswan industrisl Development Centre

conaisting of Technicsl Depantments  and Service Departments Serving Industry Through
R— N | ]
e Chamistry Lab, e Marketing Dept. e Praject Coordination
pue Coramics Lab. e Dasign Dept. e Utilization of By- Products
e Metaliurgicsl Lab. e ECONOMic Analysis Dept. b Small industry Development
e Physical Testing Lab. e Production Methods Dept. b Management Consultation
- Matai Working Lab. . Technical Library e New tndustry Studies
b Wood Working Lab. . Engineering Analysis & Design
L. Food Technology Lab. . Testing Materiais & Products
L. Market Analysis & Development
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United Arab Repubilic |l

The Central Textile Research and
Development Institute, Alexandria

By Adel A. Sabet

Council of Scientific Research
Cairo, United Arab Republic

Backg,round

The textile industry is the biggest industrial sector in the
United Arab Republic: at present, it provides employment
tor more than 200,000 workers.

The application ot unproved production methods and
techniques is rcquircd to Increase prmluction. to cut tex-
tile imports and to save much needed foreign exchange.
In addiion, ddieaper and better products will fare better
i the highly competitive warld's textile market,

A Textile Rescarch Institute with adequate financial
resources, well-trained  rescarch personnel and modern
technical cquipment will mect the urgent research and
development needs of such an important industry.

Organization

The Central Textile Rescarch and Development nstitute
1s an autonomous public mstitution: which was created by
Presidential Order 2269 of 13 July 1964, A Board, com-
posed of the Direator of the Institute wha acts as Chairman,
representatives of the industry and the textile departments
of the universitics, the heads of departments of the In-
stituic and its General Sccretary will govern ats policy and
provide general dircction m the implementation of the
rosearch and devclopment programme

The Institute widl have the tollowing deparments:
Central Labaratories: Textile Mechanscal Treatment: Tex-
tile Chemical Treatment: and Man-Made Fibres and Dye
stuff. 1t will work with the testle industeres af the country
aned will be a link between them and the amniversity testike
departments, other rosaarde bodies me the UAR and
rodated institutions e other countrigs.

Functions

The mam twirctions ot the Institute will be as follows:

13 Apphed research on probloms acig the industry
i oakang fallor ise ot raw matenals and machineny

Iy Establish and operate testing Laboratonies and pilot
plants to taahitate this apphicd rescar hoand other devddop-
Hent ctivitios,

O Adaptation ot machinens and nnatiation ol g pro.
gramoe tor the I\nulm(mn Of sParc prarts and related
sorveees roquired by the imdustny

B Coltection and desemmation of Jats on modem
advaos ity

¢y Assisting the ndustry to implement standards and
to tmprove measures tor quality control ;

) Training of techniaal personnel, both i the In-
stitute and n industry

) Provisian ot extenston services toindustry - as
required.

Site

The Institute is ta be estabhished in Alexandria: a site of
about 90,000 square mietres and detailed arc hitectural plans
for the buildings and layout have been prepared.

Personnel

The Institute is still in the process of organization and
development. The Head of the Textile and Allied Indus-
trics Department of the National Research Centre in Carro
has been appointed Supervisor of the project. A Consult-
ing Committee assists the Supervisor in planning and
follow-up on the various matters connected with the plan-
ning ot the project.

The nucleus of the staff of about 40 scientists and
engineers, plus 10 supporting staff, of the planned de-
partments at present is a part of the National Research
Centre: industrial rescarch problems are nndertaken by
specialized teams at the Centre's laboratories.

T'wenty members of the university teaching staff and
af industry participate in the supervision and excoution of
research prajects, In addition, the Government will pro-
vide a4 farge number of protessional counterpart staff meny-
bers and laboratory and technical assistants.

Staff Training

Prans for industrial traming have been prepared and two
forcign experts have already been retained to supervise an
mitial pragaamme of mdustrial co-operation with local
tactories. The Government will alsa contribute to the train-
g and study tours proposed for these personnel as well as
1o the carrent operating wsts of the Institute,

Scholarships to undertake advanced raining in textile
technolagy in forcign countries have been awarded to two
members of the staff.

Equipment

Information and price quotations on machinery and equip-
ment lave been obtained from various foreign firms; the

materi. ! received has been sorted out and is being studied.

Projects being Handled

The Insutute will undertake applied  research or “mil-
tepe’ rescarch on raw materials, spmning; weaving: knit-
tng, dvemg: printing; and tnishing of all kinds of textile
Libries, as well as in related industries such as ready-made
garments; man-nude fibres: dyestuffs; textile auxiliaries,
rextile machinery: and mstrament manufacturing.



These activities are being presently undertaken nan
«mbryonic form by the Textile Depatment of the National
Research Centre, Follow ing are some examples of the type
of work that is under way. They also give an indication
ot the expausion of the work ot the Institute. It should
be noted here that these activitios torm bargely the over-ll
work of the mechanical and chemical departments.

1) Cotton preparation and blcaching technology, at
Misr Mchall Mill, with the aim of reducing manufacturing
costs, avording chemical damage and improving the ob-
tained cffects.

2) Cotton yaen sizing at ESCO Plant, with the am
ot improving the sized yarn characteristics to reach higher
weaving chhicenty which will result in reduction ot pro-
duction costs.

3) Investigations on the causes of uncven dycing in
wool fabrics, at Mist Mehall Mill, The aim of the work
was to prevent faulty dyeing and to get reproducible shades
during dyeing of crabbed wool (abrics.

4) Investigation of combing preparation at Misr Fine
Spinning and Weaving Mill, Kafr El-Dawar. The aim of
this investigation was to modify the cotton combing prep-
aration in order to get a better yarn quality coupled with
reduced waste (noil) extraction.

The results of this project are very significant, con-
sidering the savings of raw material, a 2 per cent in cotton.

Supreme Council of Scientific Research
Ressarch institutes

Sy hnvestigations ot the broad v count varnation
and highr strength arrceulannyat the ESCO Spimng Milks
Using the statntial mathods known as cqual waghis
cquivalent lengths " all the mtenmediate products m the
producnion line were mvostigated and the taulty working
machine stages detected.

Once the cause of the rrcgubarny was docated cor

rective action was undertaken

Development Activities

The Institwe will also undertabhe actovities whinh have a
ddose beaning on resaarch work but iy take some timy
to arnive at acceptable solations. Examiples ol this tpe ot
work follow:

1) Chenucal madiication of cotton fabrics, to give
them new propertices such as crease resistance, antibactenal
tiish; stretch-cotton, ¢t

2) Preparation of cotton sizing and thkenimg mate:
rials used in texule printing, trom local raw materal, e g,
the preparation of CMC from bagasse:

3) lovestigation of shart fibre content and offccts
vaused on yarn quality;, and

4) Preparation of new dyestuths and textile auxd-
naries. The results of these investigations are to be handed
over to the textile facory at Ismailia,

Textile Ressarch Institute
, |
_ Contral Laboratories  _ Textile Mechanics! _ Textile Chomicel _ Fibres, Dysstutts
Division ™ Trestments Division ™ Treatments Division ™ & Ausilisry Products
Division
. Fibre Cotton Preparation, e Collulose
?utino n Spinning - Washing & Bleaching - Fibres
e Yorn Test} poe Wool
e Notrateo O o - o
o "9 - Spinning - e Pty Murisation Fibres
== Toxtile Chemical Anatysis = Weaving Preparations |- Finishing L Man Made
e Physico-Chemical Tests e Cotton Weeving e Tkl [ Colulosic Fibres
e Fastniess Properties b Wool Weaving Chemical Pilot Plant o INOPQONIC Fibires
e Electron Microscopy e Non-Wovens e LOunCiry & Ory CANING e m"l . inonotd
s MiiCrOSCOPY Dmh:g ﬂmﬂo Design of Textile
e Spectroscopy Treat e Chemical Trestments “auw"'s'°"°'
e DogigNING & Wetting Agents
Aunxifianes for
b Oyeing, Printing
& Finishing
Machine Design
e fOr Manufacture

of Fibeas. Dyes & Auniiaries
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Reseaich Projects

Fach issue of Industrial Research News will present briet notes on a
group of research projects on which information has been received. In this
isue the list contains such varied projects as the preparation of sand for
foundry use, the production of glazed wall tiles and the preparat on of
instant tea. This list represents the diversity of interests among our readers.

Hoverkiin

National Research Devclopment Corporation,®
Lowdon, England

snce the war the dadopment ot ity has been i the
direchion ot harge continuous tunned ks These are often
very dong since the work to e nired has to undergo a beat:
ing and coohing ke which may take up to 36 hours
A magor dithoulty nom moving the dharge through thw
kitn and 1t s sontimes luble to jam ap conpletely,

Fo conure smoother passage through the tunned the
irm had devied o plin tor 4 Hoverkitnin whach the
loaded pallets woeadd be supportad on o astion ot are
The aer supphy had the turthor advantage of promoting
boetter heat transtor and thas raduomg the baating and
HNI*HUZ 13 3{'

Automatic Foundry Plant

National Rescarch Development Corporation,
Landon, England

In 1962 the Corporstion was approached with & request
tor hodp to wedaae the developmont at an automati
core tnaking and plaomg machine The construction of thas
machine tormed the scond stage of a devdopment pro
gramme begun by the company m 19560 m which vear
the oot had devsed an automatic faskless high pressure
sandd prowthiing provess Jor proy ron castings,

The tirst stage of the doselopment covered the con
stictton of an automate. moutding machine to arry owt
the process Tor unwored castings - After 4 period of inten-
stve research and developrient o prototype plant cane 110
commeraal operation i the company s works in 19660, A
soon as thiy was runnmg satestactorily the ompany om-
barked on rescarch into the reguirenents for 4 satisfactory
wore naking prcess and core placing technique and thes
was welt advanced by 1900 The dient company had hopt

*The Natonad Resouoch Dovoiopuent Corpordion s an andh
pendent pabln corporation orcane ot to promete the kv fopment
of pew ot nabs and procosas snd thar adoption by industn
Fhe work of the Cotporation s o cd by the Mimster of Tooh
with wovernnent bans The Corponanon s roquieed e
Balion e s aucennt ad maentan ats oty on o osenamd G

mer sal haws

lh'lt (IR Y

Wh

abreast of 4l rescarch work o thes acld and had nane
taned dose contact with the Braish Cast fron Rescarch
Assan tation

Atter detasled consideration ot proposals put to st by
the Jdient. the Corporation deaded on a goint rsk arrange-
ment for the development by the company ot an auto-
matic core makiog and placmg machine tor use with an
mproved verston of the carly prototype sand moulding
phint. Although the prelimnary process and techmque
studies have been completed, investigatsons are sl n
hand on core materabs and the design of ore boxes
and patents. The plant hiyout and design are completed
and site preparation and ancllary plant installation are
well advanced. Trals of the mproved moutding machine
began n the Spring of 1966

Cryoganic Enginsering
Natinnal Research Developmemt Corporation.
London, England

Cryogenns 1s that branch of cngincermy comemed with
the production. mantenance and cinployiment ot very low
tcmperatures {ncar absolute zero) and with the study of
the new propertios of materiids and new physicat phenom-
ca which exist s these conditions. Cryogenios are tind-
g or are bkely to tind applications my atomie ples, space
simglation, rocket fudds and in devices such as Tmasens
4 used i the Goonhithy Tebtar reception acrial

To encourage the promotion i the United Kingdom
ot industrial tacdties the Corporation co-operated in the
stting-up of o Warking Party on which, m addimon to
the Corporation. were represented four industral firms,
The skiths and exporience of these industeial ems together
Cover it cryoreni cquipment needs. Therr association
has rosubted 10 the tormation of 4 new corporation with
the nh;('\t of s VR Contfadts \I’}‘ugfﬂk‘s.

Botore the tormation of the new company, NRDC
had arranged o support. on 4 jomt ver ure bass, the
dovdopment by Purocarbon Developmaents Lid. of a
hvdrogen retrigarator liquetier umt, tor temperatures fn
the regron or 1 to 200 Kousing expansion turhines oper-
atmg with hohum as the warking substance and ranning
on hebumy beanings An avperinental rig has been con-
structed and it be used in mvestigations i connection
with & number of crvagenic projects




Shetling of Cashew Nuts

Uhe Propical Produces Institute, London, brgland
Cashow nuts are wadch cromn e Tase and West At
sod B whare they e procossed manndy by boand e
Atrcan counties would Bike 1o process muore ot thar nats
ind have okad the Tropaead Producs bistiiute to devedop
stmple cquipmient o do o

FPhe e oo Peveopmant Seonon o the bnstitate s
concerned at the moment with the magor progoct ot taak
tating and specdimg up shothng and at the same nny
cosaring & high pascotage of unbrokon kerncds The prob
lem has boan approachcd with somic suoos trom two
dircctions,

by Thas process imvolves placng the out v the cor
rect position and then, usmg o hand or foor kever, bang
g o koifo down to cut it at s weahest pomt. The keroed
must then be extractad by hand from the broken shell

This method demands 4 great deal of manual work
but s st faster and more ethont than the old methods
of breakmy the nut with o prece of wool.

2) The seond method uses o speaally designed
wentefuge. the nots are fod anto the top of this and ar
flung into baffles to bresk the shells Shadls and kerncis
are separated on 4 nddlc and. when the speed and other
conditions are cotrect, a very bagh percentage of unbroken,
gh-grade kemels, s obtased.

The it method has afready been tinad out i some
countries but present mdicatrons are that 1 s the centnitugal
methad which will have the widest apphication

Further roscarch o bong done to try o ind mcthods
of pretrcating the auts to ensare casy cracking and o high
quabity kernel.

KRinii Soapstons Chelk

East African Industrial Research Organization,
Nairobi, Kenya
Kisit soapstone o a4 whitish, soft, rather unctuous rock.
1t s ner tabooswe but o nuxture of senate and kaolm it o
easthy ground and when the white vanets » honely ground,
the resulting powder has the appearase of 4 white kaolw
and doos possews a certam amount of sdip” when rubbed
between the fugers

The Coramics Sechon, in the course of an investigation
o possible uses for the waste matendd from the Ko
sapstone carving andustry. tousd that the hncly ground
stone could readily be cast into ntrate shapes and hat
upon the wdea of making blackboard chalks from it

A considerable amount of work was undertaken to
establish 2 method of making the chatk and 4 satisfactory
process has now been worked out to praduce enough good
quality chalks for the local market and the layout of a
plant to be establshod in Kisn has been prepared The
plant, financed by the Industrial and Commeraal Devel
opment Carporation, will produce 100 gros chalk wicks
Jdaily.

The chatks appear to be as good moall the necossary
properties as the normal sported chalks which are made
from plaster ot Paris.

—

Glazed Wall Tiles

Fast Afrecan tndostrial Research Organizstion,
Nutvabi. Kewya
The markat tor chazed walb tidos e Fast Abon s so sl
that mianutactan oo conventional Tines mvolving bich
apstal cost s anhikel o be Comomie The high cost ot
casting topes ot tunnel kilns s onc ol the magor ot
ronts Boscomed possible o the Cormes section thar 1w
sy materobs that would stand raipnd heating and
coobmy schodide chaapor Milns conkd be vonstructad o
aorchitnch sndl outpats thus kg manut ot
oA

Wollastane which s toumd o0 Koma seomad o b
one ot the most promiimg materiads Deposits e Faave
National Park andd Kapado Districe wore examined. Frls
showed that "0 ce cent Wollastonste to 30 per cont ot
plastrc <y tro Mhuyu Hill Machakos cave gond e
sults: Py oom tiles at room temperatare were pushad In
handd soto 4 small slot turnace ot 1050 ¢ apd hopt there
tor vatious perntods ot time until st was shown that sats
ratory ghizal tles could be soghidrawn ahter o penad of
only 20 mimutes

As a result of these prebimumany roads, o gravity tad stot
kdu, dowa which the tdes traved i o wagle Laver. has
been designed and won construction The biln which will
praduce 4% 10 15 6om tdes per hour will be 8 1 loag
and, by aselt occupy o fAoor space of Tes than 100 squuare
teet and will hend asell to automatie vperation. Fleane
heatsng s bemg usedas much of the cquipment regquirad
s already nvalable m the Taboratories
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Avalyses of the Wollastoninc and day used i making
the tibes are as tollows

WotlListonin fln
(Rhrnade Iy (M HAL
por cent poroemt
Sbcon (as MO 54 00 SN OSS
Fron (as FelO) (oK )
Tuamum (as 1O, 000 06O
Phosphorns (as PO 0 0s TKIN
Ahnnimuemas ALO ) 0o RARTY]
Munganese (as MnO) .Ul RPN
Calam (as CaQ)) 45 47 59
Magnestim (as Mgty 02 0 66
Sodium (as Na.O) 100 v’
Potassium (av K. O) ot 208
Montse (at 1o () TRIE]
temtion loss tat 1100 ) 589 DR
D5 B PR R

A techniaal wport on the operation ot the kiln will
be sued m 6 to 12 months” time, when various trials have
been completad.

Oil Extension of Natural Rubber

Rubber Research Institute of Malaya,
Kuala Lumpur. Malaysia

A projet to prodine oil-oxtended natural rubber to com-
pete with orl-extended synthetie matenals is well advanced
at the Rubber Rowarch Institute of Malaya in Kuala Lum-
pur. A 7S parts ol 2% parts rubber masterbatch s used
in the extension of lower grades of rubber which are col-
fected as lumps, not as latex.

There are two methods of producing a2 rubber com:
pound which s oxtended: the first one. developed by the
Natural Rubber Producers’ Rescarch Association in Welwyn
Garden City, Herts, England, & sister orgamzation of the
Tnstitute, involves the addition of il o dry rubber inan
internal nuxar dunng compoundmyg. This method has the
advantage of overcomung tanft restnictions for the import
of ol-extended rubbers,

The second method, now being pursued, » the in-
corporation of ol to the ribber betore shipment. This
proess, p.xtcmul ander British Patent Number 1,000 988
granted to the Board of the Rubber Rescarch Instotute of
Malaya by Mr. B, € Schhar, conusts ot nuaking an ol
extended rubber compound mthe torm of Gurse powder
containing 75 parts ot b and 25 parts of rubber. An
ermtlsion ot rubber extender ol w added o a vulcaniaed
latex. The muxture s coagubated with tompc acul to tarm
& crumb and subsequently washed and dricd

The properties of such compound arc an unprove
ront of those eltamed by the process of dev mising.

LAY

Research Studies on Tea

I'ca Rescarch Station,
Kanaya, Shizuoka, Japan
B)’ Hirasbi Kato, Directoy

A scres of roscarch projets have boon carried out to assist
m the production ot 4 high- grade mstant 1caand to study
the offect of vanous tactors on the thivour ot tea. Among
those research projects are

Manutacture of lustant Tea

The study of the manutactuning methods of water soluble
tea powder began o 1959 and was completed in 1964,
The recovery of tea Havour lost dunng percolating and
drying s now under study. The following processes are
bong studied: semi-countetcurrent multistage extraction;
dehydration: and trecze drying.

The semi-countercarrent multistage system was used
for the extraction of tea. Concentrated extracts of good
quality and about 20 per cent of soluble sohdd, with 20-29
per cent of yield were obtamed.

On dehydration. the drving rate mcreases with the
nise of temperature, but it 15 essentil not to exceed S0-C,
or quality might deteriorate. The pre-treatment of foam-
ing of the tea extract caused a good puthing state during
vacuum-drying. shortened drying time and made it easy
to s rape out the produact from the pan.

On frecze-drying, the drying time was prolonged ac-
cording ta the thickness ot the extract fed but drying rae
per weight umit increased shightly wath the thickness, rang-
myg fram 2 to 10 mm The dehydrated tea powder had a
good solubility in cold water.

When dricd tea foaves, having 3 and S per cent mois-
ture, were stored at S, 1o, and 15°C., no reduction of
ascorbic acid content and no significant difference of of-
ganoleptic quahities ot were tound atter 3 months.

Instant tea manufactured on & commercial basis by
this method is on the market as & result of this study.

In Bulk Storage of Tea Leares

As the size of ted factories Increase, greater storage capacity
i required. In general, tea is stored for a few days only.
Rescarch on the possibility of pralonging storage tiune
without detriment to the gnality of tes began in 1961,

The projects ncluded the following: investigation of
bivchemical changes in treshly plucked tea leaves, the re-
sults of vinch would serve as o basis for the study of
detenioration in quality while in storage: study of the effect
of storage conditions on the quality of fresh leaves stored
for one or two weeks: introduction of chemical control
with growth retardants such as kinetin-like substances, to
prolong storage e and cconomic evaluation ¢f improved
starage methods which would be established as a result of
thie study

Experimants showad that the qualities of fRavour and
tastc of green or bladk ted made from stored tea leaves
had deteriorated after only 2 days in starage at 25°C., but
the feaves stored at 2 Cokept a good flavour and taste,
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ater % davs Nexeo preand post-plucking apphaation ot
ket or N henzyliminopurine reduced the transpira-
tion rate and depressed the oxidation degradation of chem:
ek components ot tea leaves, such as ascorbic aad. and
the storage hite of treated tea teaves was prolonged about
twice as much. The new type of equipment, in which tea
feaves could be stored in bulk was developed.

As g rosult of the rescarch project, the storage of
tresh tea leaves has improved and new storage faailities
at 1010 15 Care being built for large-saale tea manu-
facturers, 1es expected that low temperature storage will
preserve the quality of tea teaves atter plucking and pro-
tect tea made from stored leaves from deterioration af
thivour and taste.

Investigation of Chemical and Biochemical
Changes During Black Tea Manufacture

The aim ot the project is to develop optimum processing
methods for the fermentation of black tea in order to im-
prove the qualities of flavour, aroma, taste and colour of
the Japanese black tea.

The project indudes the following: enzymological
study of polyphenol oxidase in tea leaves, which operates
on the oxidation of polyphenols during fermentation. The
activity of it is related to the qualities of taste and colour
of black tea; study of the oxidation products of polyphenols
in black tea, the compositions and concentrations of which
are related to black tea quality; and study of black tea
essential ails, the results of which may be used as a basis
for a further investigation and improvement of black tea
flavour,

In the course of the investigation on  polyphenal
oxidase, tea leat polyphenol oxidase, recognized as water
in soluble enzyme until now, was dissolved with treatment
of Tween-80, and three 1sozymes were recogmized in the
soluble enzyme. The isozymes showed different substrate
specificity to odiphenol and triphenol. Enzyme activity in
tea leaves actuated among tea dones, and black tea made

trom leaves of clones havig @ hieh Tovel ot cnsvme
tivity, showad good quatitics

The study ot the enzynnc oxidation ot varons thiva
nols, alone or i combinanon, showod that the onvdation
of ixtures contamming catechol thivanobs trned 1cd ta
addition to this, some other courses. producig thavin bk
substances, were tormed. 10 suggastad that thare cast e
cral kinds ot substance, occupying sibar Positions o
the chromatogram as spot ¥ ot Roberts The onidiamg
products of tea polyphenobs mtlucnce the cotour and 1asie
of tea mtusion; so, they are the most important constita
tents which relate 1o the qualin of black teas The resalts
of these studies will be usctul w improse quabinn as well
as manutacturing mcthods of black tea.

Surveys of black tea flavour tollowed  The use ot
olecoregin vxtracted trom bk tea, with an essentual ol
collected trom the black tea infusion vapor by the sweep-
ing method, and the components in essential oils identitied
by gas chronmuatography were studicd, B was tound that
there are no differences 10 the components of ¢ssential oils
among high, medium and low-quahity black tea grades, but
the relative quabity of cach component was ditferent among
them; it was also found that the relative quanuty of linalool
m essential oils 1 high quality tea was higher than i low
quality tea. The changes in the components in the essential
olls of tea leaves during black tea manufacturing process
are now being investigated,

It is expected that the results of the research will serve
to improve the quality of Japanese black tea.

Biosymtbesis of Tea Polypbenols
by Tracer Technique

Tea polyphenols, contamcd abundantly i young leaves,
are the most important components in- relation to the
quality of taste, clour and aroma 1 tea.

Plants grown in Japan have somewhat Tew polyphie
nolic content than m Ceylon and India. Development of
A tea plant with hagh polyphenolic content s important to
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the maprovement ot black tea quahity

The iosynthesis pachway ot polyphaiols it eaves
and the ctfect of somce cnvironmental tactors atfecting
poty phenobic formation should he Clacdated Expornments
asing cathon- 14 showed that radioactive carbun dioxide
was assimthated by the tea plant mthe hight The bulk ot
the radoactivaty existed mnsugar tractionand 4 sinalt per
centage was detected i the catechims, the prinapal com
pouands ot tea teat polyphanot bree catcchims had highe
activity than galloylesters of catechim

A oxperiment m the adminstiation ot carbon- i
labelled compaund to tea shoots cirting showe d that phenyi-
danie was converted nto catechios and that the bro-
synthetic pathway ot catedhins i tea feaves was reasonably
prosumed 1o e commion to the pathway ot tlavonotd tor-
mation i higher plants Moreover, the ctfedts ot hght
andd nitrogenous nutrnion to the tosmation of ted poly-
phenols are under mvestigation and these results are antior:
pated o make o contribunon tow ard the improvament of
raw maternls and to the culuation ol pronts i the tet
indhustry,

Stronger Drawn Steels

Battelle Memorial Institate. Columbus Laboratories,
Columbus, Obio, US.A.

Tensile properties ot drawn seels are higher when the
steels are deformed warm (100 to 700 1y than they are
when the steeds are drawn at room temperatures. For ex-
ample, the yicld strength ot 118 Gteet containing abaut
ot per cent carbony s about 10000 psye when drawn at
room temperature, when drawn cqual smounts hetween
Wt and 7ot Foothe vcd strength s 135000 psi Some
mpravements m strength abo can be obtamad in certan
grades of steel by wgig at clevatad temiperatures after
drawing at room temperature.

Although the benctits of warm drawing and agmg arc
well known, very fow data have baen pubinhad on the
metatlurgical mechanisios responsible for strength improve:
ment, If the mechansms wore known, it shoutd be possible
to control heat treatmant or atloying so s to produce sieels
that are superiar to any produced today.

Roscarch inguining mta the improvement mechansms
has been conducted tor the Applied Research Laboratory
of the US, Steed Corporation. As reported by Amold F.
Gerds and Franas W Boulger of Hattelle's Columbus
Laboratorics, the investigation contirmed the theory that
strengthening results from incrcases in the number of
fattice defects, such as dislocations. Complete carification
of 4l mechanism details was not attained. it it is certain
that the degree or amaunt ot stramn hardening s directly
dependent on the number or density of lattice detects,

In order to better understand the basic mechanisms
that inHuence strengthening, some t-xl\u‘inums were er-
formed with pure iron wire to which knowa and controlled
sl amaunts of carbon and ar nitrogen were added. Pure
ron drawn at temperatures baween 8t and 8o F ta reduce
i L ross sectional arca by 22 per cent showed comparatively
il strengtherang Cup e 10000 psiy Wiath carbon and
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or mtragen present in sohd solution in the ron. however,
strengths were mcreased up to about 24000 Py by drawing
at room temperatare and up to 10,000 Py by warm draw
mg tor equal reductions.

Simibar strengthemng was obtanad with two expenr
mental haats of 108 stecs. which contam dhour 0 18
pet cent carhan. The presance ot carbon and or mitrogen
i rron apparently increases the pumber or density ot dhis
focations tormed by cold workimg i general. the stinedy
Jdemonstrated that the amount of strengthenmng s essen
trlly mdependent ot compasition as fong s e tron cati-
tarmns more than some critcad amount ot carbon or nitrogen
(robably less than 0.0015 per centy 1 solul sohution

Research abso showad that aging at clevated temper
ature caused no sigmibant merease i the rensile strength
of ather carbon or nitrogen-contamng rony o steels,
Stedd speamens strengthened most by straming were least
affectal by subsequent aging

Generally, straaning at the optimum devated temper:
ature caused SO per cent more strengthenmg than did equal
Jeformation at 80 F I cight of twehve speamens, warm
drawing caused more strengthenmg thun did the combima-
tion of drawing at 80 Fand aging at clevated temperature,

Gerds and Boulger conclude, on the basis of thetr
data, that strengthening, whether caused by warm drawing
or old working followed by aging. results from the same
set of mechanisms, Apparently. the aging reations occur
at the same time as. or immediately after, the formation
af dislocations when the strainmg is performed at clevated
temperatures, Fram study datas it was hypothesized: that
nitragen is more effccive e promptly locking dislocations
than is carbon,

PAE?7, A New 8P Rubber Masterbatch
Rubber Research Institute of Malaya,
Kuala Lum pur, Malaysia

PAS™, 4 new Superior Pracessing rubber masterbatch has
been developed i the laboratories of the Rubber Research
Institute of Malaya m Kuala Lumpur. PAS? 15 in con-
venient masterbateh form, ready for blending with natural
or synthetic rubbers. Compounds containing it are easier
to prowess, cither by extrusion or by calendering. than those
made from unmodified rubber. Produdivity is thus 1n-
creased.

PAS™ 15 prepared by mixing, in the latex state, 80
parts of crosslinked rubber with 20 parts of unmodified
rubber; to this is added 10 parts of a light.coloured non-
staining oil. PAS™ contains, then, 57 per cent crosslinked
rubber, After coagulation with aad, the product, in the
form of crumbs, is dried in hot air,

Marketed in 100 Ib. bales, wrapped in polythene-
lined multiwall bags, PAS™ may be stored safely without
c.llangu provided that exposure to high temperature or to
exuessive sunbeght is avoided.

PAS7 1s produced by a number of organizations in
Mualaysta and can be obtamed through normal trade chan-
neks. Further technical mformation and samples can be
obtained from the nurest office or laboratory of the
Mulayan Rubber Fund Board.
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Handling of Waste Waters
in Beet S8ugar Processing

British Columbia Research Council,
lanconver, B.C.. Canada

During the operating scoon st completad. the Division
ot Apphicd Biology assisted Manitoba Sugar Co - btd m
the design and operating control of one ot the hrst com
pletcly dosad tlamimg (heat transport) water svstems
North. Amenicr Uniique teatures ot the systam are the
small total amount ot water i arcalation and pH control
tor the accdanated sedimantation and remosal ot sl
particles togethor with mbulition of fermentation

Detarls were prosented by company personned at the
Itst Industrial Waste Contesence held at Purdue Umi
verstty o n May 1966,

Standard Sand for Foundry Use

National Metallurgical Laboratory,

Jamshedpur, lndia

To evaluate the quality of bondig Jays and synthetu
hinders tor makimg toundry <and mixtures tor moualds and
cores, it as amperative that the foundry mdastry has
standard wand of unform dhemical composition, gran
shape and tnencss I Indsa, no attempt has been made so

Rukibar Broe bione tappied b ot dater
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far to tormubite o standard sand tor sach totng purpos
nor havcany efforts been made to oxamime the known sand
deposits tor such a0 use The Natonal Mctallurgwal tab
oratory has undertaken this work and the standard Pt
cation bas been formuebated i colbaboration with the bdoan
Standards stituton,

Considerable deposits ot high sihica sand. dssaving
nore than 96 per cent sihicn, are known to exmt i Madras
State near Ennore beach. The Madras Public Works De-
partment has set up oo standacd sand processing plant toe
cement testing using the Eonore sand deposits, The 08
miesh sand s obtamad as o by prodice while manuticturning
the standard sand tor cemaent testing. The annual pradine
son ob - 28 sand gy about 0 tons,

To use the 28 mesh silicd sand by-product. rescarch
work has been undertaken ar the National Mctaihurgical
Laboratory and the Foundry Station me Madeas. i collabo.
ration with the Madras Public Works Department 1o tind
out the suitability of the Fnnore sand by-product tor the
purposc ot preparing stamdard sand tor foundry v Pre-
hivinary work shows that it nuy be possible to produce
standard sind conforming to the proposed 181 specitivation
of standard sand. Large scale pilot plant studies on te
washing and upgrading of the 29 mesh sand will soon
be undertaken ta establish the ccanomics of largescale
production. A comprehensive survey ot the silica sands i
Partpab has been carred out in catlaboration with the
Guologicad Department ond Industries Department of the
Punpab Government to assess their suitability for foundry
practice. Similar work will also be undertaken at the
Foundry Station in Madras, in collabaration with the State
Geologaal and Industries Departments,

Research Expenditure in Narway

The Managing Dircctar of the Norwegian Coundil for
Saeutiie and Industrial Rescarch (NTNE), Mr. Robent
Major, in hus comprehensive report on the Coundl's activi-
tres ta the Aunaal Mecting on 20 April 1966, expressed
hope that Parliament would act swon and favourably an
the Research Plaw of 1964 which recommended that Nor-
way's annual wvestoent in soentthec-industnal rescarch
and development be increased from 285 milhon kroner in
1964 to 600 million w1 1968,

Mr. Major gbserved that state suppart for sentitic-
industraal rescarch had approximately doubled trom 1962
to 1965, corresponding to the pragressive increase urged
in the Rescarch Plan, He noted with grave concern, how-
cver, that the increase For 1966 55 only 3.5 per cent over
1965,

Norway spent some 350 mithon kroner for rescardls
last year, with the State and industry contnbutmg ghout
equal amounts, Io percentage at the Gross Nattonal
Product, Norwiay spent less than other mdustridizad
countrics of thie world, he 1963, Norway s total research
ivestment corresponded to 92 per cent of the Gross
National Product.
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Canada Plans to Assist @ South American Country
In Setting Up a Fechnical Infurmation Service

The Telmeal ntormation Sernviee of the Natonadl Re
search Connal of Canada m Ottawa, plans to otfer help to
4 Sonth American conntry i establishing or extending su h
2 techical imtormation service locally, The serviee will be
patterned on the co-operative information service which
has tunctioned most effecively for the fast fttcen or sixteen
years between thic National Rescarch Counal (Ottawa)
1l the British Columbia Research Counal (Vancouser).
Tlus service aperates as follows:

Techimeal inguiries are recen ad by mail or telephone
adanswered by two full-time technical intormation
othicers on the staff af the Britsh Columbia Research
Caunal in Vanconver. Suntlagly, mquipies are passed o
to one of its techieal officers when he s visiting plants or
private industry. Tt the necded infurmation 1s not available
locally, the inguiry is seot to the Technieal nfarmation
service of the National Rescarch Connail in Ottawi, which
has o large library and wore staff engaged e this type of

work, s well as contacts wath sources of techimical itorma-
non i the United States and the United Kingdom.

To carry the above praposed project it exeaation.
the Plead of the Natonal Rescarch Counail’s Tochmcal
tormation Service would send o Canadian expert to the
South American country tor 4 yedr to Assist i sethimg up the
technical mformation office. Retlecting the abave procedure,
techmical mquiries which cmnat be answered lacally witl
be sent to Ottawa for processing. At the end of the year,
the ex)pert will return o Canada but the savices of the
Fechmical Informatian Service will still be used by the
South American country.

The cost af maintaiming the expert i South America
and of handling the inguinies at the Techniaal Infarmation
Service atie in Ottawa would be underwritten by the
National Rescarch Coundil as a contribution to the assist-
ance of develaping countries. 1t found effective., the assist-
ance may be extended to other cauntries as well.

No deciston has been taken concerning which country
would! be the first to benefit from such technical assistance
|\ru}ut.

Scientific and Technical Information Services in the U.8.A.

‘I'he National Referral Center for Science and
Technology, Washington, D.C.

Operating at the Library at Congress in Washington, D.C.
with the suppart of the Navondl Scicnce Foundation, the
National Referral Center tor Saence wid Fechnolagy pro-
vides a single place 1o which scientists and engineers may
tarn far advice on obtammg scentihic or technical knowt-
cdge at any kind.

The Center s concerned with all aclds of saence andd
technolagy the physical. brological. socal and engineer
ing scienees and the many technieal arcas rchating to them
Sumilarly, it is concerned with all Kinds of intarmuation
capabilities: in Government, mdustry, and e the academic
amd professional warhl.

In its active referral service, the Conter answers i
quirics as to where mtormation may be found amd advisig
of the slentity, location and apabilities ot the mfonmation
resourees considered most apprapriate

The Clearinghouse for Federal Scientific and Technical
Information, Springficld, Va.

A wealth of technical mtormation is available to imdustry
- printed Torm: through the Clearmghouse for Federal
Scientific and Technical Intormation m Sprnghddd, Vir
pinia, USA

This informatian s dissemnmated through o vaoety of
publications issucd by the € tcaningliouse:

UN Gooermment Revearod ond Devedopmert Re
g ssued twice 0 month, contans abstracts of all reports
of US Governinentt \|\mi~ur(-d RaDY projects releasad I

The Center's second service is the preparation and
publication of directories listing the information resources
available in selected scientific and technical fickds..

Referral service is free; it may be requested by letter.
telephone, or personal visit, Availability of irectories. as
they are published. is announced as widdly as possible
throngh the prafessional and technical press.

Requests for  information should be directed  as
follows:
By correspondence:
The National Referral Center tor Stience and
Fuhnology
Lebrary of Congrev, Winhmgton, D 20540, U8 A
By telephone  (Area vode 202y 967-80R7
Visits:
Library of Congress Annex, Fifth Floor
Secomd Strect and Dudependence Ave., S.E
Wondvnprean, 1.0, 20530, U.8. A,

the Department of Defense and other Federal Agencies;

Fau Awnowcement Seriice. teviews teports of spe-
cial significance i u large number of industrial classifica-
tions; and

Fechuicad 1randations, puhli\hcd twice a month, con-
tuns mtormation on transhated technica literature avail-
able trom the Clearinghouse and other associated sources.

For mtormuation on availability of publicatians, write
to

The Clearinghouse for Federal Scientific and Tech-

nical Tntormation
Spengheld Vg 22150, US.AL



Institute Services

to Government and Industry

It may be helpful to compare the varied ways in which Industrial Research
Institutes are serving their countries. In this section, Industrial Research
News presents a report on two Industrial Research Institutes.

United Kingdom
The Tropical Products Institute, * London

Background

In the past, many natural products have been exported from
the tropics to be used as raw materials in other countries.
Now the tendency is towards processing in the country
of origin both to encourage industrial development and to
increase the value of the export trade. The Tropical Prod-
ucts lustitute, now part of Britain's Ministry of Overscas
Development, is an organization which, by the applica-
tion of science and cconomics, seeks to improve the pro-
duction and use of the natural products of the developing
countries of the world and so strengthen their economies,
It was founded in 189% and its library and technical index,
which are available for use by the public, form an im-
portant part of its services. Despite its name the Institute
does not restrict its aid to countries in the tropical belt
though a large number of the less developed countries
do n fact lie in this arca. Though some sections of the
Institute, such as Process Development, deal almost ex-
clusively with industrial problems, «lmost all are con-
cerned with industry to a greater or lesser extent.

The work of the Institute in industrial development
can be divided into three overlapping parts: economics;
technical advice: and research and development.

Economics

Perhaps the most unusual feature of the Tropical Prod-
ucts Institute is the existence of a Division devoted to
cconomics in addition to the Technical and Sciertific Divi-
sions. It approaches the problems of the tropics, in co-
operation with the scientific staff, from two angles. Firstly,
it carries out market surveys so that a decision to grow a
certain crop or to manufacture certain goods for export
will be reached only after consideration of the short and

* Matenal gathered with the kind asistance of 8 Hiscacks,
tormer Director,

long-term markets 1 the United Kingdom, Europe and
clsewhere. Sccondly, the Economics Division gives advice
and produces reports on small industeies suttable for de
veloping countries. These arc usually industries using local
raw materials and producing goods required locally but a
present imported, and the reports give all the detasls of
cquipment, cost and staff requirements which a ool entee:
preneur would require. Some of the siall industry reports
issucd have been on confectionery, buttons, matches, and
fibre suitcases and others arc m the course of preparation.

The Institute does not always hear ot instances where
these reports have stmulated the estabbshment of new
mdustries but it s known that already a match facory has
been established i Fipi and o fibre suitiase factory
Sierra Leone,

An industry in which the Institute has adways spe-
cialized is fruit canning, & ype of manutacture needing
very careful advice betore it 1s established. A specialest in
this field has made several visits overseas to help 1o feast
bility surveys.

Technical Advice

Technical advice on industrialization is given by many of
the sections. For instance, the chemists dealing with essen-
tial oils are able to advise on methods of distillation; the
oilseeds specialists advise on methods of extraction . advice
is given to growers of fibre on machinery for decortica-
tion; and cocoa farmers are recommended methods for the
fermentation of the beans. In all these fields of study it 1
frequently a matter of passing on known knowledge to
new producers and suggesting suitable firms which would
be able to supply the equipment requizad. This type of
advice serves a very uscful purpose as it is often ditheult
for the overscas apriculturist industriahst to obtaim un-
hiased opinions. particularly nn the cquipment and incthods
suitable for his needs. | necossary, the Institute can act
as a liaison between people in the tropics and firms in the
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UK. For istince o4 reent case the bstitate s ad
vised on the devetopment o 1 mobale docorticator tor sesal
Siaab Teaves wore obtamed trom At and trads carnad
out m colliboration with the nunutacurer on the basis o
which the desien ot the machine could be unproved  An
other recent project imolved the recommicndation ot s
able cquipment tor the prodoaction of 4new essential ol
called nimdi e Zandbia and Malawe Thas mast be dis
tilled from the Howers woon after the harvestimg e the
cquipment must be simple and capable ot producang the
high quality product necded by the cosmetion and soap
trade.

Research and Development

Much of the work on industoal devdopmcnt s, however.
of a long-tarm rescarch nature and & few projects could
lead to the establishment of harge-saale mdustries i de
veloping countries,

Paper-making 1 one of these, and the Tropial Prod-
ucts Institut- is conerned with the carly dovelopments
which will precede the establishment of palp mills i the
trapics. Testing of the pulping propertices of st hle tim-
bers is the most important aspect of this work, so that the

right trees can be ;-l,ml\«l to pm\nh tar 4 ol at a Lara
date As s impossible tor all the tostimg to be done at
the Institate, other countries, tor mstance: Mabivse and
Nizer are bang shown how to s up thar own palp
Al papor hiboratores

A sovdb mdustry bat one stdt requinng conwidorable
apital s the production ot patich board usmg aenaul
teal wastes 8o tar this has made most progress wath
wround -t shelis and gt bas been shown that these make
avery good board wlneh could be produced coonminicath
i aay arcas having a harge amount ot sarplus sheth

Anuother development of the use ot waste has baen
the production of hehtwerght concrete blocks using nee
husks an the aggregate. This would e done on g village
sodle and soan example of the Institutc’s concern with
rescarch i the teld which is now becoming known as an
“mtermediate technology . This s the saaic of ndus
trialization between the primitine producer and large saale
industry It involves relatively simple cquipment and
Libour-intenstve, thus providing work tor somw of  the
many people who would otherwise be unemployed.

The future work of the Institute will probably be
concerned even more than now with the development af
simatl-scale ndustries and many of these will be ndustries
producing tood from locally grown raw materials.

Pasticle boardy made Yrom promudvat Jid) o on 4
commercidd soale comparcd Lstonoably wari vic bood.
woade bt Tepeidl Poodng b orooni,

Fovor prlp gt beopy i P bran
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Instituto de Tecnologia y Quimica, Montevideo

(Institute of Technology and Chemistry)

By Germdn E. Villar, Director

The Institute was ostablished to mect the neads of Uru
guayan andostey and ats activities are distnibuted among
four depariments: Metals: Textiles and Cetulose Products
Ceramies and Plastics ) and Chemical Analysis and Rescarch,
The Institue offers assistance to industry i the following
seLtors:

Appled Roearch: Rescarch is performed at the re-
quest of mdustriahists, usualy to solve problems inadental
to the establishment or aperation of industrial plants or
processes. Apphed rescarch progects are abo mitisted by
the staff. The Metals Department, for example, s investe
gahng the use of a beatonite deposit as ¢ soune of supply
tor the preparation of sands for metal-foundry moulds.
Several research projeats have been completed usig this
raw matenal and rescarch work s underway to bring ben-
tonute up to a sen-ndustrial saale.

Another example 1s the Ceramics and Plastics De-
partment s systematic study of the technological properties
ot Uruguayan clays and possible ways to improve them.

Tockweal Adroory Sertrce: The Institute provides
technical advae 1o professionals and techmicans in the
various industrial sectors, induding assistance in problem:
solving a the laboratory. Al efforts are made to fachtate
thea work as well as to amprove the qualay of the products

Textvie Producty Tostine Labovatens
bistitwte de Tecnologia s Quinca, Montetidvo, Uragna.

urder stady.

Bibiragraphacad Sovrecc: The nstitute bibrany whichy
has astock ot 5500 volumes relating 10 the maun branches
ot industrird chemistry and tedmology pubbished durmg the
fast decade, 18 open 10 protessionads and techinouns tor
consuttation. Bibhographical mformation s abso provided
upan reguest.

Tetmg of Rae Matornid o oond Mavinfucinred Conds
There has as yet been hdc mdustenal development i many
parts of Uruguay, with the resalt that many ostablishinents
fall within the defnation of — smuall industry”™. A tosting
laboritory requires the presence of o techmaan ;. conse:
yuently, there are no such laboratories i small industry,
where the cost of mstallation and, i partaalar, of opera-
tion would have a disproportionate effect on production
COStS,

Due to the saanty supply of testirg laboratoras
Uruguayan industry, the Inshitute devotes « great part of
ity activities to analysis and testing ot raw matenals and
manufactured goods.

In vrder to cncourage industriabists o use the seroces
and ~romote wdustrial developmand, the Insotue of
Teh and Chemistry darges retatanely fow tees tor
the work § crfommed.

Chemical Analy iy Labarator, -
Tustarute de Teonilupn. s Quimeca. Monteradeo, Uianruy,
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