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1. RURAL UNIVERSI1Y, RIO DE JANEIRO
Universidade Rural (Km 47 Estrada Rio - Sio Paulo)

Physical Plan~

This institution offers training at introductory and intermediate levels

rather than most advanced stages in agriculture and agricultural economics,

agronomy and veterinary scienceJ "agronomic engineering!'. It is located on

a splendid 1,000 acre tract of land, about 30 miles from Rio de Janeiro on the

main highway to Sio Paulo. It consists of some 12 major building units of solid

colonial style construction which are usable but generally not especially suit-

able for laboratory as well as classroom instruction. The buildings are lavishly

proportioned two-story structures with large verandas which are too widely scattered

to be readily accessible to students without transportation. A set of residence

halls and attached student center provide for living quarters, eating facilities

and minor social activities of the student body of appro¥imately 500. There is

an unusual arrangement of dormitory rooms in sets of two with three cots each,

having a common study room between them with enough space for a table and six

chairs. An excellent athletic field and other sport facilities are either avail-

able or under construction.

A considerable number of single dwelling faculty houses have been completed

recently, possibly in response to the suggestion by Hilton A. Smith in his report

on the veterinary school in 1953.

Tbe physical plant with the exception of student housing, gives the general

impression that with minor additions and alterations it might accommodate 3 to 5

times the current 500 enrollment. Facilities for research, however, are quite

limited.



Students

At the time of the visit, the Rector and most of the faculty and student

body were away on business or vacation.

Entrance requirements are generally stipulated by government rules which

provide for 11 years of prior schooling. The number of students ia maintained

at 500, of which 300 are in the school of agronomy and about 200 in the veterinary

school.

Faculty

The faculty is divided into some 41 departments, of which 18 are in the

veterinary school and the rest in the agronomy school. Each department is under

the direction of a professor, with 1 or 2 assietants. At present most professore

commute from Rio de Janeiro, where they senerally hold additional positions, and

teach an averase of 18 hours per week includins laboratory inetruction; some

undoubtedly teach much less. Exceptions to this are the COSUPI-supported, full

time professors 2 in asricultural economics, 1 in anatomy and I in pharmacology,

who have been appointed recently or who are about to start this year.

ApprOXimately 50 aasietants are employed on a yearly contract basie, except

·five who have tenure by virtue of havins been employed five years prior to 1947,

when the new law soverning employment came into effect.

Curriculum

The curriculum includes five years in either asronomy or veterinary sub

jects, ~o of which ara basic preparation and three of a more specialized nature.

Instruction generally is limited to introductory and intermediate levels.

No evidence of really advanced work was found.
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Research

Although research by individual professors is minimal, several may be

engaged in research in connection with employment elsewhere. Junior members

in some cases carry out research projects at their own cost.,

Renewal of contract is a serious matter, subject to complications from

delays in assignment of funds to professors, difficulties in keeping qualified

personnel at the low rates of pay and short terms and uncertainties connected

with the appointments. In spite of this, apparently there are a number of

younger staff members carrying on research projects on the moderate scale

permitted by the limited facilities and lack of research budgets.

In this connection our attention was called to the Ecological Institute

where projects are in progress in soil microbiology by Joanne Doberimer and in

genetics (plant breeding) by Professor Grossman. In the plant pathology depart

ment active work is being done by Assistant Professors Vendetti and Charles Robb.

The Veterinary Institute under Professor P. Dacorso is highly considered by

other institutions.

COSUPI funds are supporting Dr. Romulo Covina (vice rector), and others in

an effort to stimulate agricultural marketing research.

Laboratories, etc.

The quality of laboratories varied. Elementary instruction in chemistry

including soil chemistry to be handled effectively with the available, mostly

old to nearly obsolete equipment.

On the other hand, instruction in meat inspection, including microbiology,

seemed to be on a primitive scale. Instruction in botany seemed to be limited

to descriptive morphology, anatomy and taxonomy. Zoology probably was of

similar nature. Physiology, nutrition and other aspects of functional biology
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seemed to be practically absent, although these subjects must be considered

as essential background for modern applied work in agriculture. A few field

plots for experiments are available in one area of the campus.

Extension Work

'An interesting new development in "agricultural" extension service is

under Mauricio Cantalice de Medeiros, a young vigorous man trained in agronomy,

at Texas A & M and other southern universities in the United States. Seven

stations, each witb a "county agent" and "bome economics adviser" have been

established. Mr. Medeiros gave us an impression of competence and exceptional

drive. From other sources we have heard that the program is far from realistic,

and not comparable to its U. S. counterpart. Failure is due, in part, to im

properly trained personnel, and in part, stems from attempts to apply current

U. S. "propaganda content" to less developed situations in Brazil. In any

case, an extension service would seem to be urgently needed in Brazil now, even

if it is becoming obsoleta in the United States.

Library

The library has a collection of 25,000 books. It has a fairly large,

proportion of English texts, sparsely used. The list of journals was inadequate,

both in scope and quality.

Needs

Needs of tbe in.titution for advanced work and training are apparent.

These include:

1. researcb laboratorias for staff and advanced trainees,

2. equipment for tbese laboratories and for routine cla.s laboratories,

3. technical assistants and/or graduate students for significant

programs,

4. full-time staff at all levels, especially of young active men.

This point was stressed by many persons.

4



General Assessment

Rural University may have the land and physical plant to warrant serious

consideration for large scale upgrading. In this respect, its location has

some very favorable and some questionable features. Step. would be needed to

provide attractive enough living conditions, salaries and professional facilities

to maintain high quality staff in competition with attractions in the city of

Rio de Janeiro.

This location may perhap. be important enough to warrant • major additional

development in physical sciences and technology.

Humanities seem to be practically excluded at present and need to be stressed,

regardless of new scientific developments.
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II. NATIONAL SCHOOL OF ENGINEERING
UNIVERSI1Y OF BRAZIL, RIO DE JANEIRO

Escola Nacional de Engenharia

General Impressions

This school, originally a military school, ha. long since become civilian.

It was organized in 1810 and the building was started about that time. A new

extensive plant is being constructed at Universi~y City, the present plant

being entirely obsolete and outmoded. The date for transfer to the new location

has not been established, however.

The institution accepts 250 new student. each year exclusively in engineering.

Because of failures and course 're-enrollments this results in each class numbering

about 300 to 400. For example, about 700 .econd and third-year students are

registered in subject. in physics. Formerly 90 percent of the students were in

civil engineering, but thi. figure has now dropped to 40 percent.

It was stated that 95 percent of the students in the final year are employed,

which agrees with the concept that this is really a 4-year engineering school,

with the fifth year designed to live the students a feeling for engineering practice.
I

It appears that the prac~ical projects of the fifth year can be worked out in

industrial jobs since class attendance is not required in Brazilian institutions.

However, the Escola Naclonal is somewhat unique in this regard because elsewhere

it was found more usual for the fifth year to be more formally organized on a

classroom-laboratory basis.

Faculty

The Director of the .chool i. Rufino de Almeida Pizarro. Professor Ferrucio

Fabriani is head of metallurgy. The profe.sor of agricultural Products is Oscar

de Oliveira. Among other. interviewed wefe Jeronimo Monteiro and Hugo Cardozo.

6
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The full-time faculty seems limited to 4 persons, 2 professors and 2 associate

professors. The full-time appointments are in rational mechanics, technical

chemistry, mechanical technology and industrial technology.

Curriculum

The curricula in order of enrollment are civil, mechanical, electrical,

metallurgical and geographical engineering. There is no chemical engineering

in this institution since it is covered in another faculty of the University

of Brazil. The curriculum contains no time allowance for language or liberal

studies. There also seems to be insufficient attention to basic science, no

doubt due to the concept that all subject. in an engineering school must be

taught by engineers rather than a faculty of engineers, scientists and humanists.

Laboratories and Library

Basic science laboratories were considered to be completely inadequate and

obsolete. The engineering laboratories are also generally discouraging. Equipment

of an ancient vintage leads to retention of practices that went out of fashion in

the United States about 1930. Metallurgy has been partially re-equipped by COSUPI

. at a cost of Cr$ 3% million.* The director of this laboratory sees a future

in his work and is the type of person who should be stimulating to students.

There were several persons giving attention to the library which has a fair

number of volumes, but it wa. noted that non-Portuguese texts were receiving little

use doubtless because 01 the students' inability to use a foreign language with

facility. Portuguese translations showed greater use. Generally speaking,the

library was out of date in regard to modern scientific and technical material.

Administration and Assessment

This is a very conservative institution with a long, distinguished tradition

which has now become a great handicap. The administration shows little enlighten-

*At the time of the survey, the exchange rate of the cruzeiro was 180 to $1, u.s.
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ment and seems to prefer things as they are except for new equipment. A few

industrial gifts have been received in mechanical engineering, but the result

is insignificant in relation to the need for modernization. There are a few

young faculty members who seem to be possible stimulating agents for the

future. The move to a new plant now under construction with COSUPI funds

appears likely to prove stimulating unless the ruling groups, including the

director, prove too reactionary. Evidently no real permanent improvement can

be achieved until a strong nucleus of a full-time faculty is appointed.
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3. MILITARY INSTITUTE OF ENGINEERINGj RIO DE JANEIRO
Instituto Militar de Engenharia

History

This institution was established as the engineering educational arm of

the Brazilian Army. It graduated. its first class in 1933. Very little, if

any,change in curriculum or procedures has occurred since. that time although

changes are now being planned. It appeared that the reduction of military

students due to reduced Army funds was the energizing factor in producing

a plan to accept civilian students and in developing curricula with greater

modern appeal. This plan still must obtain top-level approval before initiation.

Physical Plant

The present excellent but restricted building WAS completed in 1942. It

is centrally located in Rio de Janeiro with a fine view over the bay. However,

being hemmed in by the bay in front and the mountain in the rear, the Institute

has no opportunity for expansion to provide for new laboratories. Perhaps this

is not critical, however, since the number of military students has been reduced

to such an extent that the plant is being used at no more than 50 percent of

capacity. Although this facility is old in relation to the new construction seen

everywhere in Brazil, it is quite serviceable and would be con.idered fully

useable in the United States.

Students and Faculty

The present enrollment is about 300. The desired enrollment i. 500, al-

though more could be accommodated. There are 82 military professors and 30

civilian professors and assistants. The latter are usually part-time. Many of

the military instructors (of engineering subjects) have been sent abroad for ad-

vanded education, a goodly number to the United States. There hal been and now

is a nucleus of foreign teachers which has doubtless been a useful influence.
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Curriculum

The present curriculum is of four years duration but the students have

received a 3-year military education in place of the usual Colegio, thereby

making their age at entrance approximately 18. The present curriculum has

only science and technological subjects. The main study seems to have been

civil engineering although other curricula are listed. The new plan i. for

a 5-year curriculum with two years of basic studies and three years of

specialization which might include any of the more common areas of engin

eering plus geodesy. It is commendable that the new planned curricula will

include language, humanities and social studies in the first two years as

well as the usual mathematics, physics, chemistry and technical drawing.

Laboratories

The laboratories were quite uninspired as well as being equipped poorly

by modern standards. Much space was given to geode.y, surveying and mapping

which new receives very little attention in U. S. curricula but may be of

greater usefulness in Brazil. A large laboratory of electrical machine.

doubtle•••erves a useful purpose even though it is almost obsolete by

U. S. standards. The most interesting laboratory was in hydraulics where

there seemed to be great enthusiasm for project work in both hydropower and

river hydraulics.

The library was found to be completely inadequate (fewer than 10,000

volumes) in both quality and quantity of books and periodicals. Much of the

limited material available must be classed as obsolete. A much increa.ed

book fund is quite essential to any plan for revamping the in.titute.

Assessment

This institute has no capacity for research and must be looked upon

primarily as a teaching institution. Its emphasis upon science is also limited

for the same reason. There seems to be no reason why the Army Military Institute

10



of Engineering should be short of laboratory equipment or why the United

States should provide it. Since there is little likelihood of it becoming

a significant contributor to either science or engineering except for

military purposes it seems to be outside the purview of the Academy Committee.
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4. CATHOLIC UNIVERSITY OF RIO DE JANEIRO
Pontiflcia Universidade Catolica do Rio de Janeiro

The programs of this university in sciences, as described in a discussion

under the enthusiastic chairmanship of Father Francis X. Roser, appeared to be,

in general, rather promising with the exception of the field of biology, which

they stated was a secondary goal ,to be acheived subsequent to the development

of the physical sciences.

Physical Plant

The university, located on a lS-acre tract in Rio de Janeiro, was founded in

1940 and received official government recognition as a "university" in October, 1946.

This can be considered a factor in their favor since they do not have any history

or tradition to overturn wnen there is a need to "re-adjust" curricula to meet the

needs of the student and university. Having only a small acreage available for

construction should lead to an efficient operation and tend to unify the faculty,

making them more aware of the interdependent roles of their disciplines.

Curriculum

As in the case of most of the Brazilian universities we have seen, PUC has an

extensive building program underway on its new site. The partially completed

building which is to house the classrooms and laboratories for the sciences and

which was visited represents approximstely 1/10 of their entire project.

At the present time, there are 11 different "faculdades" and "escolaS". Of

particular importance to this study are (1) the polytechnical school with courses

in civil, electrical, and industrial engineering; (2) the institute of physicsi

and (3) the institutes of technology. Student enrollment in the university is

approximately 2,000, with some 500 of these in the polytechnical school.

Laboratories

During our visit, the programs they had planned and which were listed in

several pamphlets were discussed in very glowing and optimistic terms. However,

12



in our tour of the building we did not see any actual laboratories or major

pieces of equipment for putting these courses into operation. The only exception

was the new computer which had just been inaugurated. According to American

standards, it is doubtful whether this will be used "full-time" in the foreseeable

future. The faculty stated that at the moment, it was of more value in public

relations as a possible means of attracting more capital for the university.

The institute of physics (solid state and nuclear) was discussed in de

tail, but all evidence leads to the conclusion that this was mostly "on paper."

Prospects of equipment for the solid state physics branch did not seem too

bright. Dr. Karl Joergensen from the Max Planck Institute is at the university

to help them order equipment and initiate operations. He leaves in January, 1961,

undoubtedly before any equipment will arrive.

Faculty

A big problem with the university is the lack of properly trained people

to conduct the program both now and in the future. While several of the staff

are undoubtedly capable as teachers, there are no staff members with"strong

scientific incentive."

On the positive side, the university should be commended for having taken

the initiative in establishing full-time professors. They anticipate having 8 or

9 full-time professors within the next 4 to 5 years.

Library

The library has a modest number of antiquated volumes and a very limited

periodical list. The present library is entirely inadequate in terms of the

emphasis on expanding the areas of science and technology.

Assessment

The general feeling is that the Catholic University of Rio de Janeiro lacks

the competent scientific personnel which would be needed to make it into a

creatively productive scientific center but that it would serve well within its

13



present plans, and with the necessary basic scientific equipment, as a center

for instruction and student experimentation in preparing students in the basic

sciences and with further development in engineering.

14



5. TIm UNIVERSITY OF RIO GRANDE DO SUL, pdRTO ALEGRE
Universidade do Rio Grande do SuI

General Information

The Universidade do Rio Grande do SuI (URGS) is located in P~rto Alegre,

the capital of the State of Rio Grande do SuI, a city of more than 500,000

people. In 1956, it is reported to have had an enrollment of 1,783 students,

and to have graduated 620 in that year; the number of professors was reported

1
to be 340. During 1960, the students reportedly numbered between 6,000 and 8,000.

Schools and Institutes

In the ~to Alegre area are located the faculties of medicine (including

nursing and the institute of experimental physiology), law, economic science,

philosophy, architecture, dentistry, pharmacy; the schools of engineering, and

of agriculture and veterinary medicine; the institutes of hydraulic research,

microbiology, natural science, philosophy, and of food technology (technologia

alimentar); and the department of clinical psychology. There are also the

COSUPI institutes of mathematics and applied mathematics, physic~and economic

science.

In the city of Pelotas, 140 miles southwest of pOrto Alegre near the southern

end of Lagoa dos Patos, are located separate faculties of law (including an institute

of sociology and politics), and of dentistry. In the city of Santa Maria, almost

1 Figures drawn from Conselho Nacional de Estatlstica, Anuario Estatlstico
do Brasil - 1956 (Ano XVII) Rio de Janeiro, 1956. pp. 358-359. Reproduced
in Brazil, ~ducation in an Expanding Economy, A. F. Faust. U. S. Office of
Education, Wash. Bulletin 1959 - 13.
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200 miles west of pSrto Alegre, are separate faculties of medicine and pharmacy.

The university has its own press and maintains a radio station at its central

campus.

By planned intent, the u'niversity has become the cultural center for the

city of p8rto Alegre.

Budget

The total budget for 1960 is Cr$974,714,510, of which the operating budget

is Cr$571,614,510 (59%) and the capital budget is Cr$403,lOO,OOO (41%). The

greater part of the ordinary income of Cr$932,551,570 (98%) comes from the

Federal Government, while Cr$4,120,OOO (0.4%) is received from the State of

Rio Grande do Sul, and Cr$14,737,940 (1.5%) from miscellaneous sources, which

includes student fees, Cr$495,OOO (0.05%), interest on investments (juros de

depositos) Cr$5,OOO,OOO (0.5%), and services rendered (rendas industriais)

Cr$9,242,940 (l.ot). Extraordinary income of Cr$23,305,OOO i. estimated

primarily (86%) from Federal sources (including Point Four support), and

Cr$2,750,OOO from the State Government and other sources.

The operating budget is allocated as follows: Office of the Rector

(administration), 20.64%; school of engineering, 11.77%; faculty of medicine,

PBrto Alegre, 10.807. and Santa Marta, 3.50%; school of nursing, 2.33%; faculty

of philosophy, 7.24%; faculty of economic science, 6.53%; school of agriculture

and veterinary medicine, 7.61%; faculty of architecture, 4.02%; ~aculty of

dentistry, perto Alegre, 3.11% and Pelotas, 3.01%; faculty of law, perto

Alegre, 3.07% and Pelotas, 2.26%; faculty of pharmacy, P&rto Alegre, 3.05%
,

and Santa Maria, 1.96%; institute of hydraulic research, 2.14%; and each of

the remaining institutes, 1.35% or less.
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Physical Plant

The physical plant in P~rto Alegre varied from old but adequate (with some

departments overcrowded and others not fully utilizing the space available),

to new and modern. The new auditorium and student center buildings are

excellently conceived, and by United States standards luxuriously built. These

structures provide the activity center not only to integrate the various facul

ties and students of the university, but also the university with the city.

New buildings, of esthetically appealing contemporary architecture, are

nearing completion for the engineering school and for the faculty of medicine.

The latter, including a l,600-bed hospital, is a short distance from the Univer

sity Center. From 1950 to 1958, the available area of the university buildings

increased 250 percent. The school of agriculture and veterinary medicine, and

the institute for hydraulic research, are in the country east of the city on the

road to Viamlo, perhaps five miles away from the University Center. Long-range

plans provide for moving other units of the university to this extensive outlying

campus, and for moving the faculty of agriculture and veterinary medicine to

another location in the farming area some distance from Porto Alegre.

Students

From 1950, when URGS became a Federal University (Universidade no Sistema

Federal de Ensino Superior), it has grown from 2,658 students and 328 professors,

until in 1958 it had 4,670 students and 952 professors. 2 Students enter from a

colegio by examination. Recently instituted scholarships for students of Cr$4,000

and Cr$5,000 per month, have encouraged full-time attendance. As of July, 1960, the

legal minimum wage in Brazil was Cr$S,OOO per month, and skilled workers earned

Cr$lO,OOO to Cr$l6,000 per month. These scholarships appear generous until it

2 See footnote 1, page 15.
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is realized that to purchase a single technical book requires one-half of a

student's monthly stipend. The 1960 budget provides Cr$l,OOO,OOOfrom Federal

funds for scholarships. (This appears to provide for 20 scholarships, pre

sumably all in physics and mathematics, annually for a student body of several

thou.and; fees, however, are negligible).

Data on the apportionment of students among the various faculties, schools,

and institutes was not obtained in its entirety; such as was obtained will be

presented as the various units are discussed. In general, the faculty of phil

osophy seems primarily concerned in teacher training of personnel for the

faculties of the."colegios" and "ginasios," and has not many students. Law is

an overcrowded profession, and many students study under the faculty of law.

The medical faculty admits 50-60 students each year (directly from the colegio)

and in expanding will not admit more than 100. The medical course requires six

years.

Faculty

The professors of the several units are believed for the most part to be

part-time. (They would be called "full-time," but not "te~o integral;" many

simultaneously hold other positions, or practice their professions.) The value

of full-time (tempo integral) professors is realized, and the more proaressive

units have several such, as will be noted below. The first faculty of philosophy

was organized in 1939.

Faculty ranks are not known as in the United States system, but are

approximated by Professor Catedratico (appointed by the President of the

Republic according to Federal Law), Assistente, Instrutor, and Trabalhos de

Pesquisa. New titles are being introduced.

18



Curriculum

The various specialized schools and faculties provide professional training

as may be surmised. However, all students enter the professional curricvla directly

from the colegio, at age 16-18, and the program is narrow and specialized. Instructic

in humanities, social studies, or languages will not, or at most rarely, be found,

except in the faculty of philosophy. As indicated above, students under this faculty

are for the most part training to be medium-level (secondary school) teachers.

As an example, in the school of engineering (Escola de Engenharia), all pro-

grams have a common first year, which is comprised of calculus, analytic geometry,

nomography, descriptive geometry, physics, free-hand drawing (desenho a mao livre),

and introduction to engineering. The third, fourth and fifth years vary for the

different engineering programs, but are equally technical. The most liberal

courses required are those such as business economics, administration. etc.

Each school or faculty in general provides instruction in the basic sciences

by members of its own staff. For example, in the medical school the basic sciences

are taught by the medical school faculty. Through the COSUPI plan it is hoped

that this will be corrected.

INDIVIDUAL FACULTIES, SCHOOLS AND INSTITUTES

School of Engineering
In 1960, the school of engineering had 782 students; first year, 202; second

year, 192; third year, 158; fourth year, 101;fifth year, 101; and sixth year, 28.

(Five years of study lead to the diploma in engineering, and the sixth year is

postgraduate). Of these, from 25 percent for the second year up to 56 percent

for the fifth are in the civil engineering program. The 192 second-year students

have elected engineering options as follows: civil, 55; mechanical, 41; electrical,

20; mining, 3; metallurgical, 3; chemical, 13; civil electrical, 12; mechanical-

electrical, 28; mining-metallurgical, 3; and mechanical-metallurgical, 14. (The

course in M. E. was introduced but five years ago; formerly, emphasis was all C. E.)
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In the engineering laboratories, the equipment was for the most part anti

quated and obsolete, or lacking. One exception noted was the equipment for the

calibration of watt-hour meters, purchased with COSUPI funds. In the new engin

eering building, however, provision is being made for adequate laboratories,

often with generous space. For example, the student practice shop in mechanical

engineering will have sufficient machine tools to provide good laboratory practice.

Research

No research in engineering was in evidence, based on U. S. standards.

Institute of Chemistry

The institute of chemistry in the school of engineering provides for the

training of chemical engineers, and has more than enough space for the 13 second

year students, the 5 third-year, 1 fourth-year, and 4 fifth-year students; 23

in all. The laboratories could easily handle a total of from 500 to 1,000

students. (A question was raised as to whether students from other courses

are not receiving instruction, in spite of being assured they were not.) Equip

ment was quite inadequate, and usually old. The one exception was in the physical

chemistry laboratory. Here the specialized radio chemistry equipment bought by

COSUPI funds through the institute of physics (to be discussed below) stood out.

This equipment included counters, scalers and associated items, a modern high

vacuum gas train constructed locally, and good neutron and x-ray sources for

irradiation of samples, and properly set up for shielding and safe handling.

Much of the effort of this laboratory seemed directed at routine fall-out

measurements. Aside from this, there was no evidence of any research in chemistry.

The instructional program in chemistry seemed ordinary. An entire year

appears devoted to inorganic qualitative analysis. This course is rarely more

than one-half year in the United States, and in more progressive programs has

been dropped altogether. Organic chemistry requires two years; the first con

cerned with aliphatic compounds, and the second with aromatic and heterocyclic.
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Ordinarily this would be a one-year course. The year of quantitative analysis

included some instrumental analysis, and seemed comparable to the usual course.

The unit operations laboratory had ample space, but the equipment for the various

experiments was in some cases old or lacking, with the exception of paper technology

There were some pieces of apparatus under construction, however.

Many more students could be taught without expansion of the plant or staff.

Each of the two years of organic is taug~t by a different professor, each with

his own assistants, to a mere handful of students, for example. Similarly, the

unit operations laboratory was of the size which would be used for 30-50

students in a U. S. university.

Institute of Physics

The COSUPI-supported institute of physics was well equipped with modern

apparatu., and the professors and staff were alert and knowledgeable. An active

research program is in progress, and several significant papers in nuclear

physics have already been published in recognized journals. In addition to the

neutron and gamma sources previously mentioned, there is in prospect a synchro

cyclotron which is to be obtained, unused, from Niteroi, after its acquisition

from the National Research Council (Conselho Nacional de Pesquisas, CNP). Other

equipment for research in electronics is being sought. The active men in this pro

gram are Professor Gerhard Jacob and Professor Darcy Dillenberg.

The institute of physics now has 4 full-time professors and 12 full-time

a.sistants. Plan. have been made for increasing the number of full-time personnel.

The institute can make good use of visiting professors.

The existence with the institute of an active division of instruction under

the supervision of Professor Jacob promises an effective instructional program

at the undergraduate level. Not only is equipment for student use being contrived

and built, but an active program of student recruitment has, during its first year,
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increased the number of entering students from 8 to 15. Proposals have beeD

made for 45 scholarship students, and 10 "internos" (estagios). Plans are UDder-

way to bring all instruction in physics at URGS to the institute of physics.

The support for the institute, from the time of its creation in 1958 has

come from the following sources.

(About 97'7. COSUPI )

Institute of Mathematics

The institute of mathematics, established under OOSUPI sponsorship, is com-

prised of the division of pure mathematics and the division of applied mathematics.

A modern analog computor is operatmg wit~in the institute. An active program

of research is underway, and almost a score of publications has come from the

institute, although none in recognized journals. Many are books for use in the

instructional programs. Research topics in applied mathematics include thermo-

dynamics, chemical kinetics, elasticity, the statistical correlation and filterins

of information from agricultural experiments, and applied chemistry. Special courses

are offered within the institute in the teaching of mathematics. There are 23

students in pure mathematics, and 21 in applied. There are 10 full-time professors.

Institute of Economic Science

The third COSUPI institute at URGS is that for economic science. This appeared

to be well organized and well staffed, with a projected program of research and

instruction. The institute of economic scieDce has the sppport of COSUPI to the

extent of some $25,000 to $35,000 per year which would have a purchasing power

of three or more times this amount in relation to U. S. standards. This is quite

adequate support for such a limited institute in its early stage of development.

*Comisslo Nacional de Energia Nuclear
.,.,



The budget supports about a dozen full-time staff members, several being professor••

There was some discussion of research but no evidence was presented comparable to

that in the institutes of physics and mathematics which are quite active in re

search. There was some discussion of advanced training but no program of graduate

study has been formally developed as yet.

Institute for Hydraulic Research (Instituto de Pesquisas Hidraulicas-IPH)

This institute, established in 1956 by the Federal Government as the national

center for hydraulic research, opened its first building two years ago, and now

has a well-conceived, well-planned, and well-built extensive plant of several

large buildings, east of the city of P~rto Alegre. Few, if any, u. S. laboratories

are better. Under the able leadership of Professor Arcy Cattani da Rosa, active

research in pure and applied hydraulics is underway, and a program of instruction

is being set up with 150 students per year already participating. Research projects

are undertaken for business or non-Federal Government units on a reimbursement

of total costs basis. Fifty men are now on the staff of IPH, including 8 engineers,

and 2 on the faculty of the school of engineering.

Professor Rosa is very anxious to have, for a 2-year stay, a visiting coastal

hydraulics engineer from the u. S. Army Corps of Engineers Laboratory at Vicksburg,

who would be familiar with material transport problems as opposed to agitation

problems. It is believed that worthwhile use would be made by IPH of such a person.

Institute of Natural Sciences

This institute is long standing within the URGS, and comprises several depart

ments. Particularly noteworthy are: (1) The work in botany under Professor Schulze,

author of "Flora do Brasil," with effective teaching and research in systematic

morphology and other aspects of botany. A number of able junior men work with

him. (2) Genetics, under Professors Cordeiro and Tondo, and in human genetics

under Professor Sazano, who has been investigating three different aspects of

hemoglobin change, and has isolated a new hemoglobin component. This work in



genetics has been supported by the Rockefeller Foundation. Effects of in

breeding have been studied, as well as radiation effects in drosophila. (3)

The department of geology and paleontology has been built up during the past

five years under direct grants from the Federal Government, as part of a pro

gram to overcome the shortage of Brazilian geologists, and to exploit more

effectively Brazil's mineral resources. Here Professor Iraja Damiani Pinto

and his associates have accomplished a most remarkable task in inaugurating

active programs of investigation, and inspiring great student interest by an

effective instructional program, involving lectures, laboratory, and field

work. The staff, equipment, and collections of the department would do credit

to any U. S. university,

There is no effective program in physiology, or in functional biology,

except for genetics.

School of Agriculture and Veterinary Medicine (Escola de Agronomia e Veterinaria)

The head of this school, Dr. Correio, a veterinary doctor, runs an excel

lent school with a good veterinary hospital, staffed by two German veterinarian.,

and has a very adequate faculty for the work in veterinary medicine. In

agriculture, the plant section, headed by Professor A. T. Quintas, is moderately

equipped. Instruction in cytology and anatomy is offered but none in plant

physiology. Small but adequate greenhouses are available for plant breeding

experiments. Professor Rulin Markus (trained at Iowa State University) is very

good, and in his Instituto de Estudos Forrageiros, he has some sound work on

legumes going on. Dr. Karl H. Morkdick (trained a~ the University of california

at Davis) is developing new grasses, and studies in progress since 1954 promi~e

new climatically suited strains. These men receive nothing from COSUPI, and need

support. Though working full-time, they are underpaid. Plot tests cover a con

siderable area. New dormitories are needed for students. All in all, the school

is adequate.
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Libraries

Tbe libraries are essentially divisional, by faculties, schools, institutes

or departments. (The central library is essentially a comprehensive card catalog).

They are adequately staffed, and the librarians have sufficient training. The

catalogs appear comparable to those in the United States. In general, tbey have

sufficient books, predominantly from the United States, for undergraduate work,

but witb one or two exceptions, are not adequate for graduate work or faculty

researcb. Periodicals, serial and current, are wea~

Tbe collection totals only 11,995 volumes. There are 293 titles (registrados)

in tbe periodical section and 4,430 reprints. Purchases since 1956 comprise 2,235

publications, and gifts, 154.

Four trained librarians are on tbe staff, plus one library science student

and one clerk. Brazil bas taken steps to provide for the training of librarians,

by organizing courses in library science. Many of the teacbers of library science

in Brazil bave been trained in the United States.

Assessment

URGS is well administered under the able and imaginative leadership of the

Rector, Professor E. Paglioli. It is an alive and vibrant institution, witb a know

ledge of its mission in tbe Rio Grande do Sul area. It cannot help but Irow in

stature and recognition. However, by U. S. standards, it is no better equipped or

staffed (with full-time teachers) than some of the poorest urban universities that

live largely from tuition. Nearly all state universities in the United States

would have better undergraduate programs than the University of Rio Grande do Sul.
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LIST OF SOME KEY STAFF MEMBERS

Prof. Pery Pinto Diniz da Silva
Vice Reitor da Universidade do Rio Grande do Sui,
Diretor da Faculdade de Ciencias Economicas e

.Professor da mesma Faculdade.

Prof. Ernesto de Mello Mattos Lassance
Diretor Substituto da Escola de Engenharia
Diretor do Instituto de Flsica da Escola de Engenharia e
Professor da mesma Escola.

Prof. Saviniano de castro Marques
Diretor do Instituto de F1sica da Universidade do Rio Grande do sui,
Profes8or da Escola de Engenharia.

Prof. Ary Nunes Tietbohl
Diretor do Instituto de Matematica de Universidade do Rio Grande do SuI,
Faculdade de Filosofia e da Faculdade de Arquitetura

Prof. Ernesto Bruno Cossl
Chefe da Divislo de Ensino e Divulgacao do Instituto de Matematica,
Professor da Faculdade de Agronomia e Veterinaria e da Escola de Geololia.

Prof. Arcy Cattani da Rosa
Diretor'do Instituto de Pesquisas Hidraulicas da Universidade do Rio
Grande do Sui,
Professor da E8cola de Engenharia.

Prof. Oscar Maximiliano Homrich
Diretor do Instituto de Tecnologia Alimental da Univer8idade do Rio Grande
do Sui,
Professor da Escola de Engenharia.

Prof. Manuel Luiz Lelo
Diretor do Instituto de Qulmica da Escola de Engenbaria,
Professor da Escola de Engenharia.

Prof. Rubem Penha Rodrlguts
Dlretor do Instituto de Eletro-Tecnica da Escola de Engenbaria,
Professor da Escola de Engenharia.

Prof. Renato G8mes Perrone
Professor da Escola de Engenharia.
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6. CATHOLIC UNIVERSITY OF RIO GRANDE DO SUL, P6RTO ALEGRE
Pontificia Universidade Catolica do Rio Grande do Sui

General

The general impression was of an institution operated by the Marist Order

located in inadequate quarters that is struggling successfully to relocate it-

self on a suburban campus with excellent highway access and adequate acreage.

The Rector, Irmlo JoseOtlo, seemed quite an able administrator whose attention

is directed toward physically rebuilding the university. His new dean of

engineering is Professor Wolff who is also a professor of civil engineering at

Rio Grande do Sul. Dean Wolff is establishing a civil engineering curriculum

first although he also hopes in due time to establish a mechanical engineering

curriculum. It seems that this is due to expediency and availability of part-

time teacher. since electrical and mechanical engineers are in greater demand

than civil engineers. Any further curriculum extension. are considered to be

for the fairly distant future. The engineering school is only one year old.

so its present quarters are not very significant. The planned engineering

plant. which is now under construction. will be fully adequate for the fore-

seeable future.

Registration in engineering is not as yet determinable, but it might be

expected to run from 10 to 20 percent of the total. The current registration

in the university is 2.000 students, with 400 to 500 graduates yearly. The

scientific side of the institution seems both underdeveloped and not well pro-

jected. In this area. the university compares unfavorably with the Catholic

University of Rio de Janeiro.

Faculty

The faculty of over 300 is quite large for an institution of 2.000 .tudent••

However. it i. wholly part-time and appears to be largely drawn from the faculty
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of the University of Rio Grande do Sul. It was mentioned that this faculty

duplication would also occur in medicine, which is a planned expansion. It aeeme

clear that the development of a faculty is not taken very seriously, but ia a

casual process of appointment of available part-time personnel. However, there

are about 20 members of the order who are full-time.

Laboratories and Library

The science laboratories visited showed evidence of use but were not modern

in any sense. Engineering laboratories were essentially nonexistent since the

engineering curriculum is only one year old. The school of dentistry was recently
,

opened at the new campus in a large building, well equipped with new apparatus.

Hence one may assume that some new equipment will be obtained for engineering

and science when they are moved into the new building.

The library waa reasonably well equippedin terms of historical, philosophical

and religious material. However, little material was observed of a modern nature

and even leas of significance to science or engineering. The periodical roo. waa

cpite impressive although again the emphasis was not strongly in either science or

engineering. There was evidence, however, that the judgment or talent to build

a library does exist in the institution, but that funds are not being used.

Administration and Assessment

No evidence of research was observed in the institution. Science and tech-

nology, therefore, will have a slow start. It is doubtful that a part-time dean

can produce a modern engineering school of significance. Although the top

administration is alert and agressive, it appears that the administrative energy

of the institution over the next decade is certain to be consumed by the taak of

building the buildings on the new campus. When completed, this will be a civic

monument, but it may not have moved the institution ahead intellectually. Under

different circumstances the rector's energy could produce an intellectual develppment

of significance. However, the convenient dependence upon the adjacent Federal

institution for part-time faculty is an extremely unfortunate limiting factor.
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7. UNIVERSITY OF PARANI., CURITIBA
Universidade do Parana

Physical Plant

This institution has a group of buildings almost in the center of Curitiba,

a city of 400,000, that houses the administration and the faculties of philosophy,

medicine, dentistry and pharmacy. The faculties of botany, zoology, and chemistry

are also located in the city and the suburban area but at some distance from the

main cluster of university buildings. A new campus for engineering is under

construction on a site located several kilometers away on the edge of the city.

This new group of buildings is being financed entirely by OOSUPI money. Other

buildings are already planned for botany, zoology and chemistry. The physical

plant now in use and projected, seems adequate for the program contemplated but

unfortunately is badly scattered geographically. The efficiency of the institution

will suffer from its lack of geographical unity.

Students

Apparently the student body is of good quality, above average for a small

university, as judged by the relatively large number who .elect undergraduate study

in the sciences. There is no study for advanced degrees, the fifth year in science

and engineering being of a practical nature.

Faculty

Nearly all of the faculty is part-time, but in a few departments the principle

of full-time has been established. Since OOSUPI is providing building. for engin-

eering it is assumed that its faculty will be chiefly if not wholly full-time

as they move into the new quarters.

The faculty has some outstanding members. Antenor Pamphilo dos Santos, Dean

of Hedicine,has served as dean for a number of years and appears to be effective

•• an administrator. Arnaldo Isidoro Beckert, Dean of Engineering and Samuel

Chamecki, civil engineering, are obviously competent as judged by the economical

design and standardized units planned for civil engineering courses now being

given, and the projected program in mechanical and electrical engineering. In

structural engineering, Professor Chamecki is highly qualified and has a very
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good laboratory of structural models, both static and dynamic.

Professor Bacila of the Institute of Biology and technological Research is

outstanding. New quarters for the institute being built under his guidance will

be modern and well planned for postgraduate and senior investigators. The institute

for agricultural entomology and agronomy is housed in nearby buildings. Dr.

Bacila's laboratories are well equipped for biochemical analysis and enzyme re

search. He has advanced students working on basic problems of metabolism and on

the biochemistry of pathological and parasitic organisms. Professor Jesus Moura

is a world authority on bees and is engaged in a detailed study of their social organ

ization and behavior. He is extremely capable in the classical aspects of zoology.

His assistant, Hans Jacoby, is working on physiology. He believes he bas dis

covered an effective diagnostic test for cancer of the intestine. The botanist

appears to give only routine old style botany.

Professor Nilton Emilio Buhrer, Director of the Institute of Chemistry, is

a full-time professor who appears thoroughly competent though not an outstanding

scientist. He has a competent teaching faculty. The exhibit for the 14th

Brazilian Congress of Chemistry was well organized and impressive.

Curricula

In the above account of the faculty and the physical plant various curricula

have been referred to, hence little more needs to be recorded. A total of 29

curricula are in force or projected. Only civil engineering is now given but

mechanical and electrical engineering are provided for in the new ~uildings under

construction. A full-time professor of mechanical engineering is being sought in

France. The new quarters for biochemistry contemplate instruction for some

300 students serving medicine, pharmacy, and other divisions requiring this sub

ject. In the school of chemistry, ceramics, wood utilization, glass technology,

and eletTG£bemistry are included as applied studies.
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Research

The most vital research seems to be found in the institutes of biology

and technological research and of agricultural entomology and agronomy. The

biochemistry research is particularly outstanding.

Equipment

The equipment needs are very great. None has been provided for mechanical

and electrical engineering and very little up-to-date equipment is found in civil

engineering. In the school of chemistry there is no basic research in progress

and no equipment for it.

The libraries are, in most of the units, far from adequate. The periodical

list ts extremely limited and there i8 no central library although there is a cen

tral catalog of library holdings of the several institutes, faculties and .chools.

Administration

Educational leadership is lacking in the central administration of the

university. The rector, originally a construction engineer, is energetic and

probably efficient as an administrator but appears to lack a genuine interest

in the educational program. He showed great pride and enthu.iasm in the building

program. He is one of the three members of the COSUPI Central Committee and it is

of interest to note that practically the only funds received by this institution

are for building the new engineering plant.

Assessment

The University of Parana has the foundation for a strong university. In spots

it is already strong but it is doubtful whether it will live up to it. promise

fully under present leadership. Personnel and equipment to improve the quality

of instruction and research are paramount needs. They will not likely be met

adequately unless and until the central leadership makes that its primary objective.

A realization that separated campuses are inefficient and fail to unify a faculty

could still make a great contribution to the ultimate development of the University

of Parana.
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8. ELECTRICAL - MECHANICAL ENGINEERING INSTITUTE OF ITAJUB'A
Instituto Eletrotecnico de Itajub~

The general impression gained from the inspection of this institution

was that of a small, highly specialized engineering school dedicated to

training engineers for the power industry of Brazil. The isolation and

.limited curricula of the institution might have a near parallel in the

United States in Clarkson College. for example.

Physical Plant

The plant has existed in one building that had become obsolete by 1957.

COSUPI funds have been used to refinish the inside which is now in excellent

condition,and to add new wings as needed to meet reasonably predictable demands.

In general, it may be said that the revamped physical plant will be all that

could be desired for the small faculty and student body involved. The plant

is being planned to increase admissions from 60 to 100 annually.

Students

Sixty students are admitted annually from some 250 applicants. At present

the total student body numbers 230. About 90 percent of the students pass into

the second year and 65 percent finally graduate. The students are said to be

highly cooperative in attending classes on a full-time basis. The fact that

the town of Itajuba is ~11 (40,000) provides students with very little social

outlet or employment. Hence students are a~l, or nearly all, on scholarships.

Nevertheless, 30 percent are drawn from the town of Itajuba and the surrounding

area. It was noted that 4 students came from Paraguay, 12 from Peru, 1 from

Bolivia and 2 from Nicaragua. These students are subsidized through the technical

Assistance Board of the United Nations. Student tuition has been only 300

cruzeiros per year, since the institution was federalized in 1956. Housing for

100 students is now being constructed. The students raised funds for the presently

adequate student union.
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Faculty

The present faculty consists of 7 full-time professors, 1 full-time

assi.tant, 18 part-time professors and 20 senior student monitors. It was

nGted that only 4 of 26 full and part-time professors graduated from other

institutions. None have recently studied for advanced degrees although 3 or

4 have such degrees from Europe. The last professor appointed is the teacher

of English whose services are in very great demand. The plan is soon to

have all students studying English. However, language is an extra subject

since it cannot, by law, be required in an engineering curriculum.

Curriculum

The objective of the institution is limited to the training of engineers

for the power industry with the objective of increasing the power production

of Brazil. Hence studies culminate in the study of hydroelectric power, steam

generation and steam-electric power generation and transmission. The single

degree given at the end of five years is designated as a mechanical-electrical

degree or advanced certificate. This follows two yearsof basic study as specified

by law and three years of advanced technical study. The final year culminates

with completion by the 5th-year class of a project, which in 1958 was the layout

and functional design of a hydroelectric power plant.

Laboratories

The laboratories were found to be disrupted by the reconstruction program.

However, the physics laboratory showed a reasonable number of new electronic

instruments purchased by COSUPI. Excellent drafting rooms were observed. The

electrical power laboratory, although old in terms of equipment, is adequate

for the purpose of study of electric power generation. There was no electronic

laboratory since electronics is not a basic objective of the curriculum. There

was neither an electronic computer nor an electric power distribution analogue

computer, either of which would be most useful in studying power distribution

systems. A simple analogue computer could be student constructed. The hydraulic
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laboratory was found to be adequate for the practical study of hydraulic power

development, but is'not fully adaptable to demonstration of the theory of various

types of fluid flow. The mechanical power equipment was largely also of a

practical demonstration type.

The new laboratories being developed were indicated to be of a more

scientific nature, i.e., heat transfer and vibtation, for example. When

completed, the revamped and newly constructed laboratories appear likely to be

adequate for the practical objectives of the electrical-mechanical hydropower

curriculum. The only research being planned in the laboratories is to

study the magnetic properties of materials. This work will be supported by

a grant of Cr$ 10 million from the Brazilian National Research Council.

Administration and Assessment

The operating budget for the current year is Cr$ 40 million of which

Cr$12 million came from COSUPI and Cr$28 million from the Federal Government.

It is expected that in the coming year COSUPI will increase it. support to

Cr$20 million and that there will also be the Cr$lO million available, a. men-

tioned previously, from the National Research Council. Last year, Cr$3 million

were expended for equipment. This year Cr$8 million should be available for

the purchase of equipment. The need expressed by the dean is for additional

full-time staff and for scientific equipment. The staff considers the advantage
,

of the smallness and isolation of the Itajuba engineering school to be (1) that

the students are serious and give full-time attention to their studies (It i.

impossible for them to be employed except during vacations which amount to

four months per year), (2) that there is close association between students and

faculty. The disadvantages of location are (1) holding the be.t full-time staff

in such a small community and (2) the difficulty of obtaining part-time staff

who must commute some 150 miles from Sio Paulo.
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9. TECHNICAL INSTITUTE OF AERONAUTICS, ~O JOst DOS CAMPOS
Instituto Tecnologico de Aeronautica (ITA)

Concept

This is a civilian institution, established in 1948, operated and financed

by the Ministry of Aeronautics. Operations are handled by Air Force personnel

under the command of Brigadier ~Iontenegro, actually a Major General. The

educational policy and budget allotment for educational activities are handled

by the rector who is currently Samuel S. Steinberg, former Dean of Engineering

of the University of Maryland. Structured on the American pattern by a series

of American rectors, aided by numerous consultants from the United States, the

institution shows many characteristics of an American institute of technology

but with necessarily extensive adaptations to local conditions. For example,

the student body is not only highly selected but is given a small stipend in

addition to all living expenses. Also, the faculty represents 20 countries

which presents a very great problem of amalgamation not wholly solved a. yet.

Physical Plant

The campus and plant at Sio Jose dos campos is about 10 years old. It i.

being extended at this time by the addition of a building for physic. and

chemistry that is approaching completion. Although the original plant was

designed primarily for instruction in aeronautical engineering it has been

adapted to increased emphasis upon, for example, electronics, in a fully

acceptable manner. The available buildings serve and should continue to serve

the needs of the institution for some time in the future. The very recent

addition of a cafeteria building has been a great asset. The construction of new

dormitories (with COSUPI funds) will make the institution even more attractive

to students. The only noticeable lack in regard to plant is that individual

houses originally planned for professors have not been constructed. The row

houses planned for associate professors serve this purpose to a reasonable

degree but the need for staff, particularly visiting professors, is such that

improved living quarters would be a great asset.
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Students

In the past year the institute examined 1,665 applicants for admission.

Of these applicants 174 passed written examinations and 100 were admitted.

These students are very fortunate in that they not only are admitted to the

best equipped and staffed technical institute in Brazil, but they have all

expenses paid including transportation and are given a small monthly allowance.

Upon graduation they are free to seek any employment without obligation to the

Federal Government. It was noted that all students must live on campus and

that they are given considerable responsibility and operate under a student

honor system. The use of a full-time faculty leads to close student-faculty

relations in contrast to Brazilian metropolitan institutions. This relation

ship is being cultivated through a faculty advisory system. This is the only

Brazilian institution in which class attendance is said to be compulsory. It

was said that there had been little evidence at ~o Jose dos Campos of the

student unrest that has resulted in prolonged strikes in many Brazilian

institutions. In the one instance of student dissention caused by severe

grading, prompt action by the rector apparently set a precedent that should

avoid the possibility of future strikes. Of course, military authority gives

the rector full support.

Faculty

The faculty of ITA numbers 120 academic persons, including 10 North Americans.

There are 12 full professors, 18 associates, 20 assistant professors and 70

assistants. In addition, the associated Air Force Research and Development

Institute (IPD) employs 45 engineers and scientists. Thus the total group of

academic personnel approaches one half of the number of students. Essentially all

of these personnel are employed on a full-time basis, which is a policy of the

institution. The quality of the faculty is indicated by the fact that 20 have

earned doctorate degrees and 12 are now on leave completing Ph. D. degrees.
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Visiting professors have been used consistently to bring unique competency

to the institution. At present several North American professors are being

brought to the campus through the Point Four program with the particular

pbjective of training new teachers. For example. Professor Helander of

Kansas State College. is spending 2 years at sao Jose dos Campos to train

a few possible teachers to conduct undergraduate courses in heat transfer.

Other young professors are being sent to the United States through the Point

Four program. There is also $15,000 per year for purchase of laboratory equip

ment not available in Brazil. Hence at ITA there is in operation a model of

the program being requested by COSUPI through lCA for all Brazil.

Curriculum

This institution was established for the teaching of aeronautical engineering.

Hence it is not surprising that several subdivisions were initiated of which

aeronautical design and air transport have been retained. However, it is now

planned to merge these curricula into a single aeronautical engineering curriculum.

The other fully developed curriculum is electronics, with mechanical engineering

less effectively developed as yet.

The standard concept of two preliminary years of basic science and mathe

matics is employed. There is evidence that the work in mathematics and the

theoretical side of physics is strong. Less dependence can be placed upon the

experimental or laboratory side of physics while chemistry has not received

sufficient emphasis. This is evident from the fact that there has been a single

department of physics and chemistry. However. this imbalance may be adjusted

when the bUilding for basic science is completed and the objective of developing

curricula for degrees in the basic sciences progresses. It is encouragins to

know that English is required for four semesters, and that humanistic electives

are being planned. The first three years gives a strong emphasis to practical

engineering but with desirable attention to the engineering sciences. In the

fifth year the student is expected to complete a project which seems to carry
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forward the best tradition of the undergraduate thesis. At this stage the

facilities of the Institute of Research and Development are a valuable adjunct

to ITA and are used in at least a few theses. Otherwise there was no more

evidence of effective integration between ITA and IPD than there is in similar

associated institutions in the United States which is usually negligible.

Throughout the five years classes are small. Even individual instruction is

feasible because of the high teacher-student ratio.

In general the curricula as planned, rather than those listed in the 1959

catalog, seem to reflect a progressive view in engineering education. If the

intent to increase the social-humanistic content to 20 percent of the curriculum

is actually put into effect, it is believed that the resulting product will pro

vide more effective leadership for Brazil in the broad socio-technological field

in which engineers inevitably must work.

Library

An excellent small library of 40,000to 50,000 volumes exists. So far as

could be determined from a brief visit, the books are well selected and are modern.

A broad selection of current periodicals also is available. Current abstracts

were also observed for the critical fields of science and engineering. There

was evidence that English books were being used by the students far more fre

quently than in the other institutions visited. Hence the required course in

English seems to be Eelatively effective. This course can be required only at

Sao Joss dos Campos since other educational institutions come under the Ministry

of Education and curricula are fixed by law.

Laboratories

The laboratories seen at Sio Joss dos Campos were the best equipped of those

inspected in Brazil. For example, the aircraft structures laboratory was

exceptional. As support for the laboratory there is a materials testing labora

tory and a metallurgy laboratory that are well equipped. Fatigue testing and

heat treating facilities are fully adequate and are backed up by good machine

shops both for research and for student instruction. X-ray equipment of 200 KY

capacity is available.
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There are two wind tunnels; one of about 300 hp and 140 mph is quite

adequate for undergraduate instruction. A large concrete tunnel of 1,500 hp

and 300 mph across a large throat is being completed for commerical and

military testing. It will be the largest wind tunnel in Brazil and can only

be justified as a national tool for development work. It is of no great value

to the educational program.

The mechanical laboratories attempt to combine semi-commercial testing

with undergraduate instruction in dual purpose space. Such combined laboratories

include engine testing, combustion, heat power, etc. This arrangement is not an

obvious success. It may work reasonably well for the fifth-year projects, but

lower-level instruction should be conducted in instructional laboratories set up

for the single purpose of demonstrating the basic principles of mechanical

power. This concept was not violated as obviously in electronics or in other

laboratories.

Research

The center includes a research and development division termed IPD that

compares favorably in equipment with such research institutes as Midwest in

Kansas City, and Southwest in San Antonio, Texas. The military administration

employs 45 scientists and engineers in this division. Most of the laboratories

except mechanical power and aircraft structures are separate from the teaching

laboratories. There is no evidence that these excellently equipped basic

laboratories serve the teaching program except in a minor way. In this regard

IPD may be compared with the Armour Research Foundation of the Illinois Institute

of Technology and the Stanford Research Institute in which student activities

are limited to occasional employment as assistants or an occasional thesis

project.

Aside from the IPD activities there was no great evidence of faculty re

search although some papers have been published. Also two research contracts

with the u. S. Air Force. totalling $38.000 exist. Some complaint was noted
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that professors were unable to hold assistants at the civil service salaries

permitted. Later it was determined that assistants in the Polytechnic Institute

of Sao Paulo are paid double the Air Force salaries of assistants at Slo Jose

dos Campos. This discrepancy cannot continue very long without disastrous

results.

American Professors

Two members of the Committee made a second visit to Sio Jose dos campos to

visit four American professors who were away during the first visit. There are

five in residence ~urrently. These are: Linn Helander. heat transfer, formerly

of Kansas State University; L. C. Price. machine design. formerly of Michigan

State University; A. J. Allen. nuclear physics. formerly of the University of

Pittsburgh; C. C. Flora, aircraft design. formerly of Boeing Aircraft Company;

and E. L. Page, production engineering. formerly of the University of Michigan.

For different reasons each of these individuals indicated considerable

frustration except E. L. Page, who had been in residence for only one month.

Problems often centered around finances, but not large sums of money. One man

had found only a few dollars, literally, available for expense and supplies.

Another had been allotted $15,000 of Point Four money but had no expectation of

receiving equipment during his first year of tenure. Complete lack of control

over their destinies, with. accomplishment more a matter of luck than work, seemed

to summarize the sense of frustration. It was pointed out that an American should

not be sent to Brazil without a specific written statement of exact duties, budget

available and assistants with their qualifications listed. Equipment funds

should be assigned six months or more before departure from the United States

to assure early delivery after arrival. The morale of this group is not uniformly

low but it cannot be listed as sufficiently high.

Administration and Budget

In the institute all salaries are paid by the Air Force and do not appear on

the rec tor's budge t •.
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Budget itema of significance are Cr$3 million for library or $15,000 per

year. There is $80,000 for departmental equipment and services per year. The

aalary budget was estimated at $300,000 annually.

There is strong evidence that the salary scale at Sio Jose dos Campos must

be radically adjusted upward or the faculty will be lost. A full professor

receives Cr$52,000 per month plus his house while a laboratory assistant in

the University of Sio Paulo receives the same salary without the house. At Sio

Jose dos campos each professor interviewed complained that the number of good

assistants available to him had reduced and replacements at the standardized

salary of about Cr$20,000 per month were not available.

Another factor that is weakening the institute is the dictatorial attitude

of the rector, Samuel Steinberg. This individual is so ego-centered that faculty

members indicated unwillingness to offer suggestions for improvement. He may

become an unfortunate advertisement for American educational administration. The

Air Force seems to be satisfied with his overly forceful methods and some faculty

members were found to be impressed with his complete accpetance of credit for

all outside aid that has come to the institution. His contract is being extended

for three years. However, since the rector expects to spend a limited amount of

time in Brazil over the next three years, it is questionable how effective the

administration may be during this period. In general, it seems agreed that a

Brazilian rector would not have sufficient contacts outside of Brazil to maintain

810 Jose dos Campos against the forces that continuously attempt to change its

pattern of education into the traditional Brazilian form of the catedratico

system.

SU1IID8ry

Unless there is a successful readjustment of salaries of a major nature and

some improvement of the faculty-administration morale, the head start in
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engineering education that is so evident on this campus may quickly be lost.

Probably the key factor in obtaining recognition of the adjustments that are

necessary is Dr. Ernesto Luiz de Oliveira, Jr., who has had a continuous

association with Sio Jose dos Campos and was one of itl founders. The fact

that' a Brazilian administration can be aggressive in recruitment of a strooa

staff of mixed Brazilian and foreign nationals was observed later at the

engineering school of Sio Carlos. A similar solution would seem feasible at

810 Jose dos Campos.

i
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10. THE UNIVERSITY OF SKO PAULO
Universidade de sao Paulo (USP)

INTRODUCTION

General Information

The University of Slo Paulo is a state university, the only one in Brazil.

While it receives some federal aid its chief source of support is the State of

Sio Paulo. All other tax-supported institutions in Brazil are supported chiefly

by the Federal Government. It has the largest enrollment of all Brazilian

universitie~ approximately 12,000 students. For the past six years its

average growth has been 400 to 600 students each year. Some 1,200 graduate

each year. According to estimates of the university authorities this number will

increase to 3,600 by the end of the century.

, Faculties

The university has the following faculties and institutes: philosophy,

medicine, dentistry, pharmacy, veterinary medicine, architecture and city planning,

poly technical institute which includes the electro-technical institute, ocean-

ography, and business administration. In addition to these, there are other units

which need not be listed in detail. Altogether, the university has'a total of

36 units described as follows: 12 institutos universitarios; 11 institutos

anexos, and 13 institutos complementares. These institutes are widely scattered

throughout the city. The university is in the midst of the gigantic task of

locating not all but most of its units in a single campus referred to as

"University City," an area of land containing approximately 1,000 acres.

University City

The transfer of the various units has been in process for several years,

and its completion will require several years more. The Committee estimated

that only about one-fourth of the plant has been completed to date, although

one of the university's planning committee members considered it 30 percent

complete. A total of Cr$1.5 billion is in band or has been appropriated
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for the building program, and it is estimated that an additional Cr$l.S billion

will be required for the completion of the University City plant. nean Grinter

estimated that when completed some 2 million square feet of space would be added

to that now provided in the buildings already completed. The basis of the

estimate is the reported cost of approximately Cr$750 per square foot which is

only 20 to 25 percent of current building costs in the United States.

Based on American experience, 2 million square feet should house the

activities of some 20 medium-large schools or institutes. ThiS, together with

buildings already completed, should be ample to care for the program as now

envisaged since the medical and dental schools, which are located fairly near

the campus, will not be moved, and no provision is made for the law school which

has not decided as yet to move to the new location, although it has recently

expressed some interest in doing so.

The building program is moving forward on a broad front, several buildings

being in various stages of development. The Cr$l.S billion allocated for building.

must be utilized by September, 1962. This probably accounts for the number of

buildings under construction simultaneously.

The biological institute has already been moved. The framework of the

faculty of philosophy building is already constructed. Plans for the chemistry

building are now completed, and building is to begin in early 1961. Mathematics

and architecture will be provided for in the next two years, according to present

plans. Provision for the first two years of engineering has been complete~and

the move of equipment is already in progress.

Organization

The University Council, a body of 24 members of the teaching and administra

tive staff, determines upon plans for the buildings, their location and the priority

of construction. The faculty has, however, been freely consulted by the building
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committee. Apparently the relationship between the faculty and administration

is good although there is not always agreement between members of the teaching

staff in matters involving the curriculum. A case in point is that of merging

the work of the physics faculty with that of engineering physics. To meet

this ~ituation, buildings for the two departments will be adjacent to each

other.

The Committee was well impressed with the type of construction. It is

economical, suited to the needs of instruction and research, and generally

well planned. The faculty members seemed alert, progressive and courageous.

They are facing their task of reo~ganization and transfer to the new site with

confidence. The rector, who assumed his duties only two months before the

Committee's arrival, has not had time to prove himself, but he made an ex

cellent impression. He has studied in the United States at three different

periods. He is a medical man, still a professor of medicine and continues to

do some practice. Despite the recency of his appointment and the fact that

he is not completely full-time, he exhibited an unusual grasp of educational

problems and the plans for the future development of the university.

General Assessment

In many of the divisions a larger proportion of the teaching staff and

of the student. body is full-time than in other universities visited. Likewise,

the acceptance of the need for combining departments such as mathematics, physics,

and chemistry of the several institutes and faculties is more clearly recognized

and incorporated in plans than elsewhere. Moreover, the staff showed unusual

competence and the research program, great vitality. This assessment was re

confirmed by a second visit after one month by two members of the Committee.
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THE PHYSICAL SCIENCES AT THE UNIVERSITY OF SAO PAULO

General

Because of the death of Professor H. Hauptman, Head of the Department

of Chemistry in the Faculty of Philosophy, Science and Letters, on the first

day of the visit to the University of sao Paulo, and the resulting closing

of the faculty in mourning, it was not possible to see as many members of

the faculty as desired. In general, there are active research programs in

the physical sciences and laboratory equipment for research and instruction

seemed adequate. The USP, as a state university, can import equipment and

materials duty-free. Students have the opportunity to work in the research

laboratory or with research equipment. New ample laboratories were either

already occupied or about to be constructed at University City (UC). Depart

ments, while not yet integrated among the several faculties or schools, seemed

destined for integration through the prevalent attitudes of individual members

of the faculty, and because of their coming into close physical association

coincident with the new UC plant.

Past reluctance against consolidation of several separate departments of

the same discipline in some respects seemed centered among the older professors

of the Escola Politecnica, who were said to be more conservative, and somewhat

wary of their confreres of the Faculdade de Filosof1a, Ci@ncias e Letras, who.

for some time had been associated with active research programs.

The Faculdade de Filosof1a, Ci@ncias e Letras is perhaps unique among

the universities of Brazil in offering high quality instruction in the basic

sciences themselves, not concerning itself almost exclusively with the training

of secondary school teachers. Encouraging, also, was the high quality research

in the sciences by members of this faculty which was so frequently evident.

The majority of the science faculty has had experience in foreign universities.
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Departmental and divisional libraries appeared to be excellent, with

much emphasis upon current periodicals, and with long runs for past years.

Lesser emphasis has been given to the purchase of books, although in general

these appeared to be adequate; with limited funds, no quarrel can be had with

this choice.

Physics

The major work in physics is in the departments of physics of the Escola

Politecnica and the Faculdade de Filosofla, Cifncias e Letras. The latter

department is under the chairman of the department, Professor Mario Schemberg.

(Schemberg was openly a communist, and as such was elected a deputy to the

State Assembly of the State of Sio Paulo.) His own work is in field theory.

The department has a betatron in operation (under Goldenberg), and is

an active research group.

The work of Professor Oscar Sala and his associates is impressive. A 3

million volt Van der Graaff machine has been constructed locally, and several

investigations are underway. In the group working with him are Professor Ross

Douglas, a canadian from the University of Saskatchewan, and an impressive

young Brazilian, Dr. Ernesto Hamburger (German born) who graduated from USP

(filos.) and has just taken bis Ph.D. at Pittsburgh.

During the first visit, it was not possible to see Lattes who divides his

time between the USP and RiO, Gomes, Goldenberg, or Buttenger, to discuss their

work. The latter was later interviewed by two members of the Committee.

Professor Walter Shutzer, department of pbysics in the faculty of philosophy,

and Professor of Mathematics in the polytechnic school, spent some time outlining

tbe undergraduate and graduate work of the department. His own research in many

bodied problems has just won for him a year's fellowship for study at Copenhagen

from the International Atomic Energy Agency, W. Sterling Cole, Director.
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The undergraduate program in physics is exclusively concerned with

physics and mathematics, except in the fourth year, when for students desiring

the Licenciado in addition to the Bacharel, courses in psychology and education

(ensino) are elected. The courses are rotated among the different professors,

and texts comparable to those of similar courses in the United States are used.

Professor Sala stated he found the students lacking in manual dexterity since

they received little pre-university experience in use of their hands; therefore,

he took'students into his laboratory in their first year so that by the time

they graduated they could do competent experimental work. The number of students

is still limited, however, owing to lack of interest at the secondary level. It

is Dr. Coles' impression that graduates in physics recommended by this faculty

could do good work in any U. S. graduate department. USP could grant creditable

Ph.D. 's in physics itself.

The department of physics of the Escola Politecnica in July, 1960 was in the

middle of moving into new buildings at University City. Like the city as a whole

they were not only aesthetically appealing, but were practical in conception and

execution. Dr. Luiz Orsini, Professor of Physics of the Escola Politecnica and

the Faculdade de Filosof1a, Ci@ncias e Letras, is active in ionospheric probing,

and has a probe operating. Other research programs were not in evidence. The

new laboratories will be quite adequate for effective undergraduate instruction.

An interesting development which will facilitate research is the establishment,

by two former staff members of USP, of a new factory to produce electronic equip

ment for research and industry.

Several years ago the Instituto de Fisica Teoretica was opened in Sio Paulo.

While not university-connected, it has several former university personnel on its

staff of 10 full-time persons. Previously primarily made up of Germans, it now
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employs many Japanese, including Pakitani and Marisima. Support is from the

Ministry of War. It is working on many-bodied problems. It does no experimental

work.

Cbemistry

Although there are departments of chemistry in several parts of U.S.P., only

that of the Fnculdade de Filoso!ia, Ciencias e Letras was reviewed in detail. This

is said to be the most active department in Brazil, both in teaching and in

. research. Visitations to date confirm this; the only competition may be from

tbe National Institute for Chemical Research in Rio de Janeiro.

The stature of the department is the result of its organization and direction

by two German chemists over the last quarter century. The first of these died

several years ago, and the second, Professor H. Hauptmann, died on the day the

visitation was initiated. It was later possible to spend some time with Dr.

Mathias, Professor of Physical Chemistry, who is assuming the chairmanship of the

department. He has an active research program in the physical chemistry of

sulfur compounds; presently involved with routine dielectric measurements. He

studied under Dr. Farrington Daniels at Wisconsin and was the first perlon to

receive a Ph.D. in chemistry at U.S.P.

Organic chemistry was under the late Professor Hauptmann,and members of his

group are continuing the research program and will take up his lectures for the

remainder of the year. It is presently thought wise to seek a visiting professor

for a few years rather than fill the professorship vacated by Hauptmann's death.

Biochemistry is a part of organic chemistry within the department, and Dr.

Giuseppe Cilento heads this work. He has an active program of research in enzyme

chemistry. The department hopes to establish a chair of biochemistry, and it

is likely that Cilento will fill that rather than the now vacant chair of organic

chemistry.
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Analytical chemistry is under Senise, and inorganic, Gisbrecht. Both have

research in progress.

The department is presently poorly housed in old, inadequate and crowded

quarters. Plans for the new laboratories at University City are complete. and

construction. scheduled to begin in January, 1961, should be completed in 2 to

3 years. These laboratories, at the request of the rector, will be large enougb

to house the chemistry of the Escola Politecnica, and possibly other departments.

While~ere is no integration of the several chemistry departments now. most of

those interviewed expressed hopes that this integration would be forthcoming

after the new construction brings them into physical proximity.

The equipment of the department appeared modern and adequate for the work

being done. A more imaginative and abler program would require updating of

equipment. A modern infrared recording spectrograph given by the Rockefeller

Foundation had just been received.

The library was small and minimal in books. but was excellent in periodicals.

The curriculum for undergraduate work is class1calin concept. and as for

physics. restricted to chemistry and supporting work in physics and mathematics.

The first year requires both general and inorganic. and qualitative analysis.

The latter uses the standard texts, and is rationalized as by the conservatives

teaching qualitative in the United States. Organic chemistry and quantitative

analysis are taken in the second year, and physical chemistry and instrumental

analysis in the third; advanced courses come in the fourth. together with

opportunities for independent work. No course in qualitative organic analysis

is given, although Hauptmann required some work of this kind in his course in

advanced organic chemistry. Staffing of the department appeared adequate. or

even generous by United States standards relative to the number of students.
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Twenty to thirty students enter the program each year, with perhaps 8 to 10

graduating - high mortality relative to engineers. Demand for chemists by industry

is great, and 4-year graduates go out into jobs at salaries exceeding those of

the professors. Until recently, Brazilian industry failed to distinguish between

a graduate chemist and a mere technician; this situation is being corrected

presently.

The department has offered graduate work for many years; the first Ph.D. was

awarded in 1941, and a score since that time. Qualitywise, the degree is

probably as good as those of many U. S. universities, but undoubtedly below that

of the institutions generally represented in the American Association of

Universities (AAU).

Mathematics

Little specifically can be said of mathematics because of lack of contact'

or communication. The Escola Polltecnica and the Faculdade de Filosofta, Ciencias

e Letras have separate departments, but h~pe was expressed for integration. There

are able younger men, e.g., Alexandre Martins Rodrigues, who studied under Chern

at Chicago. Others are Professor Candido da Silva Dias, Professor Walter Schutger

(in the Escola Po1itecnica), and Professor Abrao Morais. Judging from general

conversations and impressions, the work in mathematics would b. good; on the

basis of all other science libraries inspected, it would be surprising if that

for mathematics is not excellent.

Oceanography

The Instituto Oceanografico, an affiliated institute of the U.S.P., is one

of two oceanographic laboratories in Brazil. The Director, Dr. I. Emilsson,

was absent during the visit; Dr. J. Paiva Carvalho discussed the work of the

institute.

The institute is located in the city of sao Paulo, about 50 miles from the

nearest ocean port, Santos. Bases on the sea have been established at Cananeia,
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and a smaller one at Ubatuba. (The latter was visited. and is primarily devoted

to ecological studies. under the direction of Dr. Edmundo Ferraz Nonato.)

Direct radio communication is maintained between the main institute in sao Paulo

and the two ocean bases. as well as with ships of the institute at sea.

The work of the institute seemed primarily concerned with marine biology,

with almost exclusive emphasis upon description. identification. and classification.

No functional biological work was in evidence at S~o Paulo or Ubatuba. Physical

and chemical oceanography seemed limited to collection and analysis of sea water

samples collected by Wansen bottles. together with temperature data from reversing

thermometers. The bathy-thermograph (now obsolescent) has been used. but no

extensive data thus obtained was noted. Emilsson is said to be doing some

work in circulation of the South Atlantic.

In submarine geology, a program of analysis of sediments on the ocean bottom

is underway. Coring techniques are not used because of lack of equipment.

In meteorology. the principal effort is presently directed toward sea

productivity measurements. relative to solar radiation. Surface meteorological

data is also collected routinely at the shore stations.

Present laboratory quarters in S~O Paulo are cramped and inadequate. The

shop for instrumentation is hopelessly deficient. Plans for the construction of

new laboratories at University City are being developed. This will ultimately

bring the institute into close proximity with the basic science departments as

well as with engineering. and provide adequate research facilities.

Presently. the institute has two smaller boats for work at sea. The use

of ships of the Brazilian Navy for oceanographic work is no longer possible,

owing to the restricted Navy budget.

The construction of a 48.5 m. research vessel is projected for the near

future (Draft 5 m. crew of 22 plus 10 scientists). Plans have been completed with

the help of naval architects of the Navy and at U.S.P. Towing tank tests on a

,
model of the vessel have been run in the Instituto de Pesquisas Tecnologicas of

U.S.P •• and a tender is pending from a shipbuilder in Norway. expected 1n at



between $500,000 and $1 million u. S. (Brazil has a capability for construction

of the hull, but not of the specialized machinery required.) The general

principles of the design do not conform to the latest u. S. concepts, and might

profitably be studied and discussed in detail with men more familiar with the

matter.

Students are very limited, and no course or degree work is offered. Junior

staff is recruited from U.S.P. students in science, primarily through job programs.

The senior staff has a definite international character as a result of the foreign

training of the permanent staff combined with the presence of a number of visiting

foreign scientists over the past years.

Brazil, with its 4,889 miles of coastline, should give greater emphasis to

oceanography, in terms of food production, communication and transport, and

national defense.

For study of oceanography as a pure science, Brazil has the most advantageous

position of any South American country. Work in physical oceanography and

meteorology, water-air circulation and transport, marine geology (including beach

studies), and functional biology should have much greater emphasis.

Laboratorio de Biologia - Marinha (L.B.M.)

The L.B.M., organized and directed by Professor Paulo Sawaya of the

Department of Physiology of the Faculdade de Filosofla Ciencias e Letras, is

located on the Atlantic coast at sao Sebastiao, about four hours from sao Paulo

by car. Sawaya introduced work in marine biology in 1935 at Santos. Later he

personally purchased the facilities at Sebastiaoj recently support from the

State of sao Paulo has made possible extension of facilities, and the enlargement

of the small laboratory building, which is being equipped with electricity and

running sea water. Except for its remoteness, the L.B.He is well located. Sawaya

has an enthusiastic and able group working with him, and good research and

instruction will result from this unit.
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FACULTY OF ARCHITECTURE AND CITY PLANNING OF
THE UNIVERSITY OF S~O PAULO

(Faculdade de Arquitetura e Urbanismo da Universidade
de S~o Paulo)

(Interview with Professor Aubaia Melo, Director of the city planning course)

This faculty was organized in 1948 and provides two curricula, architecture

and city planning (urbanismo). TWenty-four full professors and 10 8ssistants make

up the teaching and research staff. None of them are full-time. It would be of

great help if the teachers of design were full-time, but from the standpoint of

Professor Melo, who has charge of city planning, it is not a handicap for the

other professors to serve on a part-time basis.

Five professors and several assistants make up the city planning staff but

students and others assist in gathering data required in the studies of municipios.

A total of 60 were employed in one of the recent studies, 34 of whom were students.

All fifth year students in architecture must do field work two days each week

for a semester (or a year). If they wish to become city planners they must spend

an additional two years of study in this specialty. Studies of 39 municipios

are now in different stages of progress. They are financed largely by the

municipios themselves except for the salaries of the faculty members who plan

and direct the work.

Several departments of the university collaborate in developing plana for

studies. Sociology, geography, history, economic and administrative science, and

engineering are among the divisions that participate. This is the only such

planning center in Brazil. Other universities have professors of town planning

but none have developed a center for research such as exists in the University

of sao Paulo.

Basic studies are not included in the architectural and planning courses, only

those of a professional character - mathematics, engineering, architecture and

54



.pecialized planning subjects make up the curriculum. These professional courses.

bowever. include such subjects as history of art. theory of architecture. arti.tic

de.ign. architecture of Brazil. political economy. which includes applied Itatiltics

aDd administrative organization. Of the total of 29 chairs provided for by the

law establishing the program. 22 are chiefly architectural and 1 deal Ipecifically

with planning.

In order to underltand the significance of the planning program. it il

necessary to comprehend the peculiarities of the Brazilian political organization

and the nature of the municipio. It has no counterpart in American political

organization. It is not like the county or the municipality. Por example. the

city of SloPaulo il not a lingle city with one mayor. one police force and one

city hall but a collection of five municipios each with a leparate mayor. police

force and organization. Each is independent of the other and each represents a

section of the large whole. There are no city limits which comprehend them. They

appear to have some of the features of the boroughs of New York Cit~ but they do

not form an adminiltrative unit such as New York City represents. They are

independent autonomoul units.

The State of Sio Paulo comprises 501 municipios while in Brazil al a whole

there are some 2.500. The problema of administration and plannina. particularly

for the larger centers. are multiplied by reason of ~he fractionization of the

population of the community administratively.

The faculty of architecture and city planning hal apparently accomplished

quite remarkable results on a very slender budget. Pundl are not available. how

ever. to publish results which might be widely uled by communities in other

statel and areal. The director feels that in time all the 501 municipiol of

Sio Paulo State should be studied. Profeslor Helo feell that he could move

much more rapidly if he had funds to provide full-time work for the five professorl

of design and some other additional staff which would be required.
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At present the center is in very crowded quarterl. An imprel.ive library,

with a larae collection of periodicals al well as many books on plannina, ba.

very little space in which students can work. The read ina space i. pitifully

lmall for a student body of 250. The present housina han old mansion built by

a coffee baron who obviously spent vast sums on it, but it is wholly un.uited

a. quarters for a city planning center.

Fortunately, relief is in sight since it is planned to move into the

univerlity city in two yearl. Adequate quarters for this pha.e of the univer.ity

proaram are to be provided there.

The director of the center is an outaoina personality, full of eneray and

aood humor. He is national director of the city plannina center and profe••or

in both the faculty of architecture and the polytechnic institute, but i. an

active member of a firm of architects in the city. Despite the variety of pOlt.

which he holds, his real interest is the city plannina proaram.
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POLYTECHNIC INSTITUTE OF THE UNIVERSITY OF SKO PAULO
(Instituto Politecnico)

This is one of the many divisions or faculties of the University of Sio

Paulo. In general, the impression gained of the polytechnic institute as well

a. that of the other divisions inspected was of a rather progressive and active

institution. The university is facing with considerable assurance the terrific

.task of moving all colleges except medicine, law and public health, to a new

suburban campus where a dozen large buildings have already been erected. The

guaranteed building fund of Cr$1.5 billion over the next 2 1/2 years should

complete perhaps one-half of the remaining task of construction. This is equivalent

to $8 million, but it will construct 2 million sq. ft. of floor space which would

cost $40 million in the United States. The polytechnic institute is currently

moving its laboratories of physics and chemistry to the new campus so that the

first two years of study for engineers will be at that location from now on.

Other departments or chairs will be moved as space becomes available with the

final transfer to be completed in five years.

Physical Plant for Engineering

The old polytechnic buildings are about as would be anticipated for an

institution founded in 1894 and whose main buildings date to the early part of

the century. They are crowded and in mAny parts antiquated although still use-

ful. Also, some departments such as chemical engineering, are located in temporary

buildings that are now a generation old. Nevertheless, good use has been made

of the space available. The new buildings that were inspected at the Cidade

universitaria were functional, attractive and quite inexpensive in contrast

to more elaborate educational structures observed in Rio de Janeiro and Porto

Alegre. The intense use of the old plant and the common-sense design of the

new buildings leave one with the impression that the institution will progress

very far in the future. At the Cidade Universitaria three polytechnic institute

functions were observed, part of which will now become functions of the faculty
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of philosophy. The new laboratories of physics and chemistry (combined in one

building) were completed in large part and should serve both engineering and

science adequately. Several special purpose research buildings, i.e •• betatron.

Van der Graaff, centrifuge and reactor were found to be well established and

in operation. They form a part of a research institute which also includes a

laboratory of engineering materials. A large hydraulic laboratory that is to be

completed shortly was also inspected. The hydraulic laboratory appears to be

an arm of .the State Government to be located on the new campus and to solve

problems for the Government. However, it will also serve the polytechnic

institute for advanced or professional training. The building program is not

divorced from the questionable concept that laboratories can serve two purposes.

i.e •• development or testing work for industry and government. plus undergraduate

instruction. No institution inspected seemed entirely free from this approach

although it seems to be decreasing somewhat. Actually such dual purpose

laboratories are not efficient or effective for undergraduate instruction.

Students

It was said that the university has 12.000 students. On this basil the

number of engineers, which is 1,200. is 10 percent. For example, the civil

engineering curriculum is graduating about 60 and chemical engineering, 15 to

20 students each year. Metallurgy and electrical engineering fall in between.

~hipbuilding and mining have smaller enrollments. Mechanical engineering is

just being divorced from electrical-mechanical power. Students appear to be

carefully selected since the number of applicants is relatively large. The

percentage graduating is also relatively large, well above 60 percent, so one

may judge that the students are serious. This is the description given of their

students by the faculty interviewed. An unusual characteristic of the student.

of the polytechnic had been demonstrated by their successful campaign to raise

money and build a multi-story dormitory and restaurant for student use. It was

stated- that this building could easily be sold to pay for another to be built when

the polytechnic institute is removed to University City.



Faculty

Since the inspection was made during the vacation period, only a few faculty

me~erl were available for interview. The Vice Dean, Professor o. Bergstrom, a

chemical engineer, seemed like a capable administrator and counselor. He il one

of the 6-man council that decides major issues for the polytechnic. Professor L.

Orsini, a young professor of 35, serves in both electrical engineering and

physics. His specialty is research in the ionosphere, but he teaches coursel

in electronics as well. He is clearly a very able teacher and researcher.

Professor W. Borzani handles chemical engineering from the biochemical viewpoint.

He was trained at Sio Jose dos Campos and is a person of high ability. Professor

Y. T. de Britto Guerra is a naval officer in charge of the curriculum in ship

design. He too proved to be a person of high competence who had spent two yearl

at M.I.T. Based upon this sample, the faculty of the Polytechnic Institute of

S80 Paulo appears to be of Itrong abilities. However, it is noted that only a

few could be classed as full-time by U. S. standards. Most appear to hold several

teaching alsignmentl as catedraticos. Salaries were found to be low for full

profeslorl but high for assistants. The latter are paid Cr$ 50,000 per month

which is nearly a professor's salary. Hence, there il the peculiar situation

that young ..n can be readily obtained to start teaching,but advancement is 80

restricted that the better ones quickly go to industry after a short period of

apprenticeship training which is the current substitute for true graduate work.

For example, only the equivalent of six credit hours plus a dissertation is re

quired for the doctorate in electrical or chemical engineering where it has ~een

given. Two years while fully employed can suffice for this achievement although

more may be normal. It is clear that standards for the doctorate have not really

been worked out since only a few applicants have been foun~ and the doctorate is

almost a new concept in Brazilian education. Instead, the title "doctor" is

carelessly applied to almost anyone who completes a first professional degree.

Doubtless this will be changed when graduate work develops full stature which

see.. likely to occur first at the University of sao Paulo.



Curricula in Engineering

The catalog curricula are mechanical engineering, .hipbuilding, electrical

ensineerins (including an electronics option), civil ensineering (with several

options), chemical engineering, metallurgy and minins. There is a strong back

sround required in mathematics and physics with less in chemistry. The theoretical

work of the upper three years seems quite good, but it is evident that the labora

tories do not adequately support this rather strong preparation. This explains the

emphasis placed upon a practical problem or undersraduate thesis of the fifth

year. This is also explained by the fact that the sraduates are not assured of

any competent technical supervision when they are employed. Hence, the professors

feel that the students must know practice and be more competent to meet practical

situations than United States ensineerins sraduates. This may be true, but the

necessity for teach ins so much practical work vitiates any concept that the 5-

year Brazilian curriculum serves the same purpose as a master's desree in the

United States. It is unfortunate that the master', desree is unknown and hal

no status in Brazil. It should be the first step in institutins sraduate work in

place of the cheap doctorate that is now contemplated.

Laboratories

So many laboratories were torn up and beins moved, while others were closed

for vacation, that an inadequate picture may have been obtained. However, the

indication Is that physics has had reasonably new equipment but that ensineerins

has had little replacement of equipment for many years. The best equipment seen

wa, in dual purpose laboratories where one had to wonder how well the students

were handled. In many areas, it seems that the Professor Catedratico ,eldea

enters a laboratory. His assistant (not an assistant in the American sense) ls

as'isned this duty which is thus often inadequately dignified. As the polytechnic

moves to the University City, sood laboratory space will be available. However,

it would seem a shame to transfer about one-half of the equipment observed In
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the old buildings. Hence with appropriate additions to meet new and expanding

needs it would be necessary to purchase three-fourth. of the equipment for the

laboratories planned at University City for engineering instruction. Since the

present student body is 1.500 the need in equipment will be quite large.

Research in the Polytechnic

Since the polytechnic is probably losing its faculties in mathematics,

. physics and chemistry to the faculty of philosophy much of the research observed

can no longer be classed as a part of the polytechnic. No research strictly of

a fundamental engineering nature was observed except some indication of use of

the hydraulic laboratory which is still under construction at University City.

Apparently a towing tank is also constructed there and used by the shipbuilding

department. From the quality of the personnel interviewed it seems reasonable

to expect that the polytechnic will develop its own brand of engineering research

to replace the loss that it suffers in the divorcement of physics. As a practical

matter physics and engineering have not been very clearly differentiated which

may well continue in practice at the new location.

The organizational pattern of the research already transferred to the

University City campus was not entirely clarified. A nuclear reactor installation

exists, but its relationship to the training of nuclear engineers or to nuclear

engineering research was not made clear. Also a well-equipped laboratory of

metallurgy and testing materials exists at University City as a part of the

research complex in science and engineering. It does much work for industry but

of a higher level than the testing work of the electro-technical institute.

Again, however. it was not a simple matter to clarify its interrelationships to

other branches of the university. Probably these relationships will not be

fully clarified until the entire university is situated on one campus.
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Development and Testing

The electro-technical institute associated with the polytechnic was visited.

It is clear that this institution is a testing laboratory without research

objective and even without much experience in development work~ It is not a

very favorable atmosphere, therefore, for the electrical and mechanical

engineering students who obtain their main machine experience in the laboratories

. of the electro-technical institute. It is fortunate that this arrangement will

have to be reconsidered when the poly~echnic is moved.
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INSTITUTO DE PESQUISAS TECNOL6GICAS (IPT)

The IPT is an institute of U.S.P., closely associated with the Escola

Politecnica through program and staff. The principal officer is the Super

intendent, Professor Francisco JoDo Maffei. (He is also Dean of the Escola

politecnica, and his salary in the latter position is supplemented by a

salary in the former.)

Assistant Superintendent is Professor Oscar Bergstrom Louren~o. Professor

Tharcisio D. Souza Santos (brother of the Director of the Nuclear Reactor

Laboratory) is very active in IPT, as Head of the Section of Extractive

Metallurgy and member of the Junta de Planejamento e Contrele de Pesquisas.

The IPT does work on contract for business and government, and in addition,

supports a research and development program from university funds. It is

thus similar in some respects to the Armour Institute of the Mellon Institute.

Included among its 18 divisions are; concrete; ceramics; refractories;

rubber and plastics technology; cellulose, paper and fiber technology; forestry

products; paints; varnishes and pigments; ores, minerals and industrial waters;

soil mechanics; structures; applied geology; foundation engineering; petroleum;

physical and analytical properties of petroleum products; analytical methods of

industrial processes; spectroscopy; electrochemistry; general physical chemistry;

analysis of alloys, metals and slags; essential oils; experimental towing tank

(now being doubled in length); metallurgy, including mechanical testing, smelt

ing, refining, metallography, heat treatment and physical metallurgy, foundry

sands, alloyed cast irons, non-ferrous alloys, alloy steels, non-ferrous extractive

metallurgy, mechanical transformation (rolling, pressing, forging, shaping, etc.),

powder metallurgy, high tension testing, isotope separation by ultra-centrifugation.
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The students of the Escola Politecnica do laboratory work in some of the

IPT laboratories. In metallurgy, for example, they have the opportunity to

work in the extensive foundry and metal processing and testing plant (which is

engaged in considerable commerical production), as well as in the metallurgy'

and metallographical laboratories.

Also at IPT is a bureau of standards for the State of S~o Paulo.

The library, buildings and equipment of IPT at University City were

excellent. It is expected within a few years that all divisions will have

laboratories there. These are still in the planning stage for chemistry.

Libraries

A good electrical library was observed under the guidance of an able

librarian. It is clear. therefore, that the library concept would be des

cribed in the United States as departmental libraries. If others are as

well handled as the electrical library, the results would be generally good.

Assessment

Administratively the polytechnic is clearly handled by the dean under the

direction of an administrative council of six full professor.. The ·force

seems to be lacking for rapid progress. However, a good job of education does

result even though much of the plant and equipment must be classed as obsolete.

The over-all assessment is~at this is the largest scale engineering educational

program inspected and is said to be the most extensive in Brazil. The quality

is good but not distinguished. However, it appears that the only better quality

in Brazil has been that of sao Jose dos Campos which has been a small-scale

personal operation not subject to ready expansion. Another promising dev,lop

ment on a small scale was observed at sao Carlos. If the concept of full-time

professors and full-time students were fully accepted by the Polytechnic Institute

of ·sao Paulo it could become the MIT of Brazil. Perhaps, however, it would be

better to compare its possible future with that of the engineering college at
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the University of Illinois or Wisconsin since Sio Paulo is the only state

university in Brazil and can be expected to develop in that pattern at

University City in the future.

65



LIFE SCIENCES
UNIVERSITY OF S~O PAULO

Teaching and research in the life sciences at the University of Sio Paulo

is carried on in several faculties, divisions, schools and institutes. Some of

these are closely coordinated and have integrated teaching programs but most are

,separate, practically independent units, except for their common responsibility

to the rector of the university.

The following are some principal organizations:

1. Division of Natural Sciences in the Faculty of Philosophy, Sciences

and Letters, University City, sao Paulo;

2. Medical School, sao Paulo;

3. Medical School, Ribeirao Pre to;

4. Institute of Biology, sao Paulo;

5. School of Agronomy, Piracicabaj

6. Agricultural Experiment Station, Campinasj

7. Veterinary School, s~o Paulo;

8. Butantan Institute, S~o Paulo.

The first six will be reported below. The last two, although well known for

their high quality teaching and/or research in animal husbandry and diseases, and

on snake venoms and in basic biological research, respectively, were not surveyed

by our group.
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~ffiDICAL SCHOOL
UNIVERSITY OF SAO PAULO

This institution was started in 1913 and received a great impetus toward its

present state of development from a Rockefeller Foundation grant in 1926. Present

quarters, consisting of three large, not modern but quite useful units of buildings,

were erected in 1929 and accommodate 10 departments. Only the basic sciences

departments such as biochemistry, physiology and histology, which are of interest

here, were visited. The hospital, built in 1944, has about 1,200 beds for patient

use for teaching purposes and also houses the orthopedic and psychiatric departments.

Budget

The budget, largely from Sio Paulo state funds, is about Cr$5 million per year

for the hospital and around Cr$200 million for the faculty of medicine. The Rocke-

feller Foundation, evidently, still supports some areas of work.

Staff

The teaching and research staff (professors and assistants) includes about

50 persons with advanced professional training in medicine and some 80 technicians.

In addition to the legal medical staff there are some 10 permanent professional

specialists, chemists and biologists, who cannot hold regular staff appointments

for lack of M.D. degrees. Staff members, other than professors, must present

a Docent thesis within the first three years of residence. Laboratory and other

assistants ordinarily are employed on a contract basis. A few are permanent by

virtue of long service. Tenure is now acquired after 10 years of employment.

Technicians' pay rates are from Cr$lO,OOO to Cr$l5,OOO per month, depending on

skill and experience, for a 6-hour day. Additional pay may be provided from

funds for individual research grants.

Research

Active work in the basic sciences include:

(I) Biochemistry by Dr. Cavalcanti. Enzyme chemistry, isolation and other w~k

on cytochromes by Dr. Raw. This young, intellectually vigorous inves~iga~or alae
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has intense, effective interests in the laboratory aspects of secondary science

education (IBECC). His role in this nationally critical area will be reported by

Dr. Coles.

(2) Physiology: well known, important work is being done by Professor C. Silva

on the nutrition of rats. He is currently in the United States at MIT. Dr.

C. Malnic, soon to visit the United States for advanced training, is active in

renal physiology; and Dr. A. Fajer heads a group working in clinical aspects of

endocrinology.

(3) Histology: Dr. Junqueira and collaborators have a well-established reputation

in the areas of chemical cytology, cell physiology, including tissue cultures, and

microbiology. Dr. T. Fernandez, trained at the University of Wisconsin, is studyi~

enzymes concerned in protein biosynthesis from nucleotide-coupled amino acids. ~

Rabinovitch, trained in cytology at the University of California, is studying DNA

bio~ynthesis. Next year, he is to do research at the University of Wisconsin and

then in Europe.

(4) Other research in progress includes projects on growth, metabolism, nutrition

and specific aspects of host-parasite relationships of trypanosomes and of various

other organisms of health interest and several other projects of medical interest in

the region or country (by Franco Amarfto and J. Hildebrando) and work on snake venOM

(Ferri). The strictly clinical departments were not visited.

General Impressions

The reaction from limited observation was that this is a thoroughly sound

and productive teaching and research institution.

Needs

In a long discussion with a group of young investigators the following

needs were expressed:

(1) Contact with outside, to be achieved in different ways:

a. visiting professors;

68



b. scholarships to young people (only after home opportunities for study
have been exhausted), selected on a more careful basis than has some
times been used in the pastJ

c. access to recent literature in the field (periodicals).

(2) Equipment and materials are needed:

A genuine appreciation of the Rockefeller Foundation was evident, for having
been a "Godsend" to the school in providing needed items of equipment and
supplies, and also for travel funds for many persons.

It would seem that this medical school will continue to grow soundly. Its

location, in the vicinity of an explosively developing business district and yet

close enough to the new University City to permit integration with the physical

and natural sciences departments, may be highly advantageous. It should be

considered, however, that it must continue to grow in faculty and equipment to

compete on even terms with the rapidly growing, excellent second medical school

in Ribeirlo prtto.
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SECOND MEDICAL SCHOOL, RIBEIRAO PR~TO
UNIVERSITY OF SAO PAULO

This institution for medical training and research is located on a 1,250

acre (500 hectare) tract in the gently sloping hills surrounding a small lake in

the fertile, beautiful valley, about 5 km. from the city of Ribeir!o Preto and

about 350 km.northwest of the city of sao Paulo. Eighteen departments are housed

in four main building units both tasteful and utilitarian in design, well-arranged

and solidly constructed. The same architect and type of architecture were

employed as for Rural University at k~ 47 near Rio de Janeiro, but internal

planning has been much more effective for research and teaching usage of the

space. In addition, there are; a separate library building; a school of nursing;

an animal breeding plant producing from 20,000 to 30,000 animals, rats, guinea pigs,

and rabbits per year for experiments; certain student athletic facilities; and

two large areas of excellent, spacious, single-family garden homes for the entire

faculty (150) and certain service staff. Dormitories to accommodate 200 students

are under construction, and a 400-bed hospital, exclusively for teaching and research,

will be completed in three years, with funds now available. At present a 300-bed

hospital is located in Ribeirao Pr~to, and the students also live in the city.

The areas of the campus still unused are under intensive cultivation. For

example, coffee is grown.

The city is a rapidly growing center of about 120,000 inhabitants and serves

as the capital for the surrounding farming region with deep, fertile SOil, technically

well-developed and diversified agriculture. The region has a total population of

between 1.5 and 2 million people.

The school was started in 1951 as a "decentralized" unit of the university

planned to permit rapid new development under the leadership of Professor Zeferino

Vaz, who still is its director. His continued, intelligent efforts together with

long-term, generous support from the Rockefeller Foundation, have resulted in a
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truly outstanding campus. However, Dr. Vaz .tated that his main emphasis

alway. has been on the right man and to fit the facilities to the needs of hi.

program of work rather than vice versa.

Curriculum

A~ present there is a complete medical curriculu~ There are 18 professor.

who are heads of departments with a total staff of 150 persons including 50

technicians. All persons are employed and engaged full-time. In addition,

there is a staff of about 200 service personnel in the teaching and research

laboratories and for other functions on the campus. The hospital, with possible

exceptions in some clinical areas, was not included.

Budget

The budget, again excluding the hospital, in 1960 was about Cr$120 million

which, according to Dr. Vaz, corresponds to about $1.5 million in purchasing

power. The hospital budget for 1961 is over Cr$150 million.

Students

Eighty students are selected for admittance each year to a 6-year course,

and the total enrollment has been kept to about 480.

Research

The school already enjoys a wide reputation as an outstanding center of

medical research in Latin America due mainly to its collection of talented,

productive, investigators in several fields.

Only the laboratories in biochemistry and pharmacology were inspected.

Both departments have considerable space and facilities with modern equipment,

efficiently in use for teaching and for investigations in protein chemistry,

enzyme isolation, kenetics, etc. by ~ Gon~alves and his group and in biophysics

and biochemistry of drug action (bradykinin, etc.), by ~ Rocha e Silva and

collaborators. Both men are internationally recognized authorities in their

specialties and are in close contact with pertinent basic science developments
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both in the United State. and in Europe. Each has a number of competent young

collaboratorl, several with advanced training in the United States; GOD~alvel

and three others in organic chemistry or phy.iological chemi.try, at the

University of Wisconsin.

Dr. Rocha e Silva was fairly recently engaged under contract. He hal done

pioneering work in the isolation, identification and mode of action of biologically

active components of .nake venoms. Some of the.e are polypeptide. which are now

being synthesized by Hoffmann-La Roche Co. in Switzerland. They .hould prove of

great interest in medical physiology. He has trained a number of .tudent., and

his influence i. felt in various physiology departments throughout the country

including Instituto BiolOgico de Sio Paulo, where he formerly worked. Hil prelent

group is growing rapidly.

It was .tated that active research is in progress in nearly all departmentl,

for example, anatomy, hi.tology, embryology, etc. A program in human genetici

will be .tarted in 1961 provided that the appointee now at Curitiba receivel

the blessings of the Rockefeller Foundation, as expected, for the tranlfer of his

activities.

The mo.t urgent needs for this in.titution as usual and in spite of their

relative opulence, are:

1. ready access to current literature;

2. .pecialized equipment (Stein-Moore automatic Amino Acid Analyzer,
for example);

3. a••i.tance (.alaries for technician.);

4. out.ide contact. (last but not least), exchange of personnel.

In detailed discussions of these points several po.itive .ugge.tions and

frank evaluations of recent and current status of organization and financial

lupport of .cience. were received. Some of these will be considered here, and

other. will be treated in detail elsewhere.
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Professor Vaz stated that the cost of the library is increasing at an

alarming rate. too fast to be met with Brazilian currency. Steps are needed to

.aaure continued availability of current literature.

During its nine years of existence. the school has acquired an exceptional

medical library at a total cost of over Cr$30 million. It carries an active liat

of 900 journals and has complete sets of about 300 of these. This year'a COlt of

. journal subscriptionl is between Cr$3 million and Cr$4 million.

Dr. Vaz suggested that a U. S. Government scientific organization or like

correlponding organizations in some European countries might be able to provide

cheaper publications and subscription costs of the molt essential high-coat

itema, such as Chemical Abstractl. Biological Abstracts, etc. whicb are getting

out of reach.

Dr. Gon~alves cited specific cases in wbich. due to curtailment of funda

available to the Brazilian National Research Council. requests by him and by

other highly co'mpetent scientilts for continuation of lmall grants for aasiltantl

could no longer be granted. As a result of this. some talented young people

were going without financial support. In this connection. he. al so many other I

have done earlier. stressed the need for support of basic sciencel and the

individual .investigator rather than of technology alone.

General conclusions

Thil is an excellent institution for basic biological as well al medical

teaching and research - not equal to the best in the United States but better

than the average and far superior to many. Its position bas been attained by

enlightened leadership in selection of and provision for effective operation by

key personnel. distribution of responsibilities and freedom of action by

departments. Much credit should go to the State of Sio Paulo and perhapa

especially to the Rockefeller Foundation for financial support. Generoul,
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continued grants for visiting scientists, travel fellowships and equipment have

been a decisive factor in achieving the present status. This year'. Rockefeller

grant is expected to be $350,000.

This school, together with the medical school of SDo Paulo, certainly, or

perhaps each by itself, represents the most advanced and effective center of

medical teaching and research in this country. Financial support certainly would

be effectively used, but perhaps should be considered only in association with

the Rockefeller Foundation.
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INSTITUTE OF BIOLOGY (INSTITUTO BIOLOGICO)
UNIVERSITY OF SAO PAULO

(Departamento de Defesa Sanitaria de Agricultura. sao Paulo)

This is a well-established institution with an enviable record of achieve-

ments" in research on animal and plant diseases. the purpose for which it was

originally designed some 25 or more years ago. It is operated as an independent

. unit administratively, responsible directly to the rector of the univerlity.

It is housed in a main 6-7 story building surrounded by a variety of lmall,r,

more temporary structures and facilities, animal quarters, greenhouses. field

plots, including a small coffee plantation, all within the city of Sio Paulo.

Additional facilities for field work, etc., are located at Campinas, Sio Paulo.

Staff

A total staff of approximately 70 scientists is divided into six divilionl

each with a director and with leveral subsections and all under a general

director (Diretor Geral. Professor Paulo Nobrega). The divisionl are: plant

biology, plant protection, experimental agriculture. animal biology, animal

protection and science.

The visit was restricted largely to the division of plant biology (division

de biologia vegeral) under the direction of Professor A. A. Bitancourt, one of

the outstanding botanists in Brazil. His own research group, including Dr. Kate

Schwartz (ehemist) is best known perhaps for its work on the physiology of

growth and growth substances in plants. One principal interelt of this laboratory

has been the study of plant disease by tissue culture techniques, and recently

there have been several contributions on the metabolism of indoleacetic aCid, the

auxin (the most cOlllllOn plant growth hormone).

Dr. Bitancourt has developed interesting concepts of the mode of action of

thil substance in terms of its molecular structure and the configuration of itl

poslible polymers.



Dr. K. M. Silberschmidt. Head of the Plant Physiology Section. actually ia

studying plant virules. Much work was oblerved in progrels on the ilolation.

characterization and interactions of various speciel and types in different

hosts. Some work wal also being done on the nature of the striking morpho

genetic effectl of certain viruses.

The inatitute il perhaps best known for its pharmacological research.

formerly under direction of M. Rocha e Silva. for the production of vaccines.

The inltitute is still an important center of biological relearch.

especially in plant and animal pathology. However. it doel not train many

people; it drawa largely on the faculty of philosophy'a natural aciencea

division for profealional and technical assiatanta.

Apparently thia institute haa been an important inatrument in the developaent

of plant and animal husbandry throughout the atate and country. and it atill

maintaina quarantine aervices. It would aeem. however. that a conaiderably

expanded activity muat be required for agricultural purpoaes in baaic reaearch

on the nature and control of plant and animal diaeaaea and that the initiative

and center of activity may be paaaing elaewhere.

The imprealiona gained during a brief interview may be a aerious UDder

eatimate of the depth and breadth of the inatitute'a activitiea. and thia report.

therefore. may be aubject to aerioul errors.
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AGRONOMY SCHOOL, PIRACICABA
UNIVERSITY OF ~O PAULO

Thi. is one of the oldest and largest agricultural schools in Brazil.

Up to 1957, it has produced a total of 1,742 agronomic engineers. In 1958, the

enrollment was 330, and this (1960) it was 353. This is an estimated 75

percent of capacity. Actually, the excellent physical plant ought to

accommodate at least twice this number.

The Committee made a general tour of the building and was shown a film

used for student recruitment. This film purportedly represented the typical

student life and instruction in the college. As most such documents, however,

it stres.ed social and recreative aspects and failed to convey an impression

of intellectual purposefulness or depth in agricultural science, instruction

or research. There is a total staff of about 85, with 24 professors in 20 de-

partments, of which only the following were observe4 in some detail.

The department of microbiology has new laboratories with much room and

.ome equipment also for large-scale culture wor~ It was felt, however, that

only a .tart was being made, and that, indeed, staff would be needed for

effective work in this area.

The departments of agricultural chemistry and organic and biological

chemi.try have programa underway in mineral nutrition and fertilizer usage. Much

analytic work was in progress, and it is reported that results obtained by this

group have already been put to good practical use on the farms.

The institute of genetics under the distinguished leadership of Dr. Friedrich

Gustavo Brieger is well known for the contribution of this g~oup to both ba.ic

problem. in plant cytogenetics (origin of domestic corn races, etc.) and the

application in practical breeding projects. Most time was devoted to a di.cu.sion

with Dr. Brieger on general agricultural sciences problems in Brazil. His world



famous orchid collection (6,000 species) and the extensive experimental plots

were not seen. The genetics program is being provided with a new building and

ia alao otherwise receiving COSUPI support.

The general impression is that the agricultural school is probably the beat

in the country. It should be utilized more for training and might succeed in

thia by more emphasis or development in the basic sciences department••
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AGRICULTURE EXPERIMENTAL STATION, CAMPINAS
UNIVERSITY OF SAO PAULO

A brief stop was made at the agriculture experimental station at Campinas,

sao Paulo. This is said to be one of the best agricultural research centers

in the country, and it has worked effectively for improvement of agriculture

practices in the state.

We were shown the greenhouse facilities and some of the testing laboratories

for the program of improving textile fibers. This laboratory was adequately

equipped with instruments and under environmentally controlled conditions needed

for this progra~ It is on a par with some of the textile research laboratories

in large textile plants in the United States, but it was far from an advanced

research institute in textiles fibers like some in Germany or in Gothenburg,

Sweden.

Dr. Franco, a physiologist with expert training in mineral nutrition at the

University of california, showed us the physical facilities for large-scale water

culture of coffee trees. He stated that so far, trees have been successfully

grown in water culture only to the 4th-year stage. After this time unknown diffi-

culties set in. A generally satisfactory impression was gained. Much work had

been accomplished and had been applied to practice on the farms and plantations

of the region.

This station ought to serve as a source of experienced help for developments

elsewhere in Brazil.
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11. MACKENZIE INSTITUTE AND MACKENZIE UNIVERSITY, SKO PAULO
Instituto Mackenzie e Universidade Mackenzie

Scope

The Mackenzie University is one unit of the Mackenzie Institute which cover.

all levels of education. The university is subdivided into faculties of engineer-

ing, architecture, philosophy and science, economic science and law. Engineering

is subdivided into civil, electrical, industrial-chemical and industrial-mechanical.

The latter is to be increased in emphasis to become mechanical engineering, but

the current shortage of mechanical engineering competency in the faculty i8 a

great handicap. Emphasis was placed upon the need for help in obtaining an

American mechanical engineer for Mackenzie for 2 or 3 years to initiate thi.

important development. Although the Mackenzie Institute i8 legally a corporation

of the State of New York, its main governing body is now a board of tru8tees

in Sio Paulo. Of the 15 board members, only four are North Americans. The

current director, termed Presidente do Instituto Mackenzie, is Peter J. Baker,

who has been in Brazil over 30 years and is an able administrator. The academic

president of the university is Professor Doutor Antonio Loui8 IPp~lito. The

director of the school of engineering is Antonio Valente do Couto, and the

director of the faculty of philosophy, sciences and letters is Willie Alfredo

Maurer.

Physical Plant

The plant consists of 12 or more buildings in a residential area of Sio Paulo

located on a J-acre plot. The constructed area leads to demolishment of old build-

ings and their replacement as need for space increases. Step by 8tep it is the

plan to rebuild the campus by replacing most of the older buildings. Several build-

ings have either been completed or are presently under construction. Without going

into detail it may be said that the plant of Mackenzie is reasonably adequate for

its current objectives and seems Likely to be kept ahead of all critical needs.
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Inflation and the relatively low cost of construction has led here, as ellewhere

in Brazil, to an urge to invest available funds in plant expansion or replacement.

Student.

About 7,000 students use the over-all Mackenzie plant on a part-time balis.

Mackenzie University has 2,400 students, largely full-time. The school of

engineering take. 200 new students each year and has a total enrollment of

,about 900 in it. four curricula. The Federal Government supports 120 students

on fellowships. Other new .tudents now pay Cr$JO,OOO tuition. Students are

lelected from a large number of applicants from all parts of Brazil by use of

vritten examinations. It is surprising to find a. elsewhere in Brazil that more

than 90 percent of those accepted for the .tudy of engineering graduate and

u.ually within the normal 5-year period. One has to wonder whether student

drive in an underprivileged group explains this high degree of succe.1 or

whether standards and grade. may be rather ca.ual. Incentive. to complete

the cour.e begun are .ocial .tatu. and earning capacity ver.u. the penalty of

withdrawal which il to take an admis.ion exam for another college and begin

completely anew the 5-year program. No transfer from engineering to law or

philo.ophy, for example, i. permitted and no credit. are exchanged.

Faculty

Except for 10 or 12 per.OD••upported full-time by COSUPI, the faculty i.

part-time. The typical .alary is Cr$22,OOO or $125 per month for 10 houri'

teaching. The total teaching .taff at the university level i. 175 persons.

Of these, 76 are on the engineering faculty. Mackenzie hal no catedratico

profe.sors in the faculty of philosophy and only a few in engineering. However,

under the law Mackenzie will soon be forced to advertise it. profes.or.hipl for

competition and appointment of catedr'ticos unless, a. is believed, the law vill

.oon be changed.
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Curriculum

Although persons admitted to the faculty of philosophy might study for a

major in physics or chemistry the number appears to be small. A large part of

the activity is directed toward training teachers for primary and secondary

education. In engineering it appears that 40 percent of the students atudy

the civil engineering curriculum, 30 percent electrical engineering and

about 10 percent study chemical-industrial. The mechanical engineering is

juat being initiated. It was stated that a student in the faculty of philoaophy

could not take a course in physical chemistry taught by the engineering faculty.

This is typical of the restraints, largely imposed by law,upon Brazilian higher

education, For the same reason, even at Mackenzie there are no humanitiel,

social sciences t or languages taught to engineering students. The Federal

laws and the Ministry of Education specify all subjects to be taught to engineers.

Finance

Mackenzie is solvent or paid up-to-date with no debts, but has no endow

ment. It must raise money each year to balance itl budget. The budget comes

70 percent from tuition, 20 percent from sublidies that were not defined and

10 percent fron annual aolicited gifts. The budget is Cr$180 million for the

entire operation, of which Cr$80 million i8 in the university budget. The

institution has clearly been operated in a sound financial manner. However,

the excess of income over expense needed to build quality haa not been avail

able, apparently, for some period of time.

Research

There has been no appreciable development of research lince the faculty

is employed part-time merely to teach. Funds would not have been available for

support of research. However, with the use of COSUPI funds for the employment

of some full-time faculty it is reasonable to assume that research will develop.

There is lome recognition of the need for practical research in engineering and
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and science for the aid of industry. It is thought that the more practical type

of project research can be self-supporting. It seems doubtful that thi. i. really

• profitable direction educationally for Mackenzie to take. Instead Mackenzie

could develop a high quality analytical engineer that would be a greater long

term asset to Brazil and leave immediate practical problems to the State

University.

Library

This is the first institution visited that had the early concept of a

central library. It consists now of some 50,000 volumes reasonably well hou.ed

and catalogued. In addition, there are specialized librarie. in the college.,

i.e., for electrical engineering, law, architecture, etc. There .aams to be

more under.tanding administratively·at Mackenzie than alsewhere regarding the

importance of the central library concept.

Laboratorie.

The laboratorie. are quite adequate from the space provided but are extremely

.hort of equipment. Much equipment observed .eemed .0 old a. to ba of limited

u.efulnes.. The mo8t effectively equipped laboratorie. observed were in electrical

engineering, in particular electrical power. The electronics laboratoria. had some

modern equipment, but it repre.ented no more than a qu~rter of the minimum e8.ential

a. defined in the United State.. Mechanical engineering laboratories must be

developed from scratch.

A••e••ment

Mackenzie Univer8ity has performed and is still performing a very u8eful

function. However, when the University of SKo Paulo has succe.8fully readju.ted

itself onto the Univer.ity City campus it is difficult to visualize a competing

objective for Mackenzie since there are already many point. on which the Univer.ity

of SKo Paulo exceeds Mackenzie, i.e., use of more full-time professors, more research,
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better professors, and more generous accommodations for students. However,

Mackenzie has a great tradition, and the Protestant background that may be

considered important by a limited group of possible clientele. It aeema likely

to continue as a second-rate institution with part-time profeasors unleaa it

is endowed privately or becomes federalized either legally or leas formally

by large-scale support from the COSUPI budget. Mackenzie should appeal aa a

,place for limited support by individuals but only a very large donation covering

all areas of the university could be expected to change its atatua into that of

a research-type institution. As a small-scale research-type inatitution it could

have a permanent position even in juxtaposition to the University of 810 Paulo.
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12. SCHOOL OF ENGINEERING, S~O CARLOS
Escola de Engenhar1a de sao carlos

(Branch of the University of sao Paulo)

Scope

The general impression of this institution was of a small vigorous

growing college with quite definite objectives and the energy to make a

successful contribution to the solution of its many problems. It is

fortunately small in number of students but is growing rapidly. Since it

has been organized only eight years and has graduated but three classes,

much of its development is still in the future. However, the youth and

enthusiasm of the faculty gives strong promise that sao Carlos will continue

to grow in importance as a factor in engineering education in Brazil.

Physical Plant

The institution was started in an old mansion which was loaned to the

State in 1953 for 10 years; hence it is to be vacated by 1963. The first major

building on the new campus is essentially completed. Two laboratory buildings

are also ready for use, one being temporary and the other permanent. By u. S.

standards the present plant would be nearly adequate for the small student

body of some 200. However, other buildings are to be constructed before 1963

since the student body will be rapidly expanded to over 500. Sufficient

applicants already exist to produce an institution of 500 or more students.

The campus of 10 acres is to be expanded to about 15 acres. Hence it is clear

that the originators of the plan visualized no extension of Slo Carlos into

Icience and other fields to form a limited university. It is planned for this

institution to remain an Escola de Engenhar1a.
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Students

The student body of the Sao Carlos School of Engineering now numbers 210.

This year 50 students were accepted by entrance examination from 200 applicants.

Hence, the plan to expand the student body to 520 by gradual increases, as soon

as the new campus is opened, seems reasonable. It is planned to have all students

and faculty reside on the new campus, largely on a full-time basis, but a large

cons'truc tion program will be involved. However, the Governor of sao Paulo has

approved a plan for academic buildings that will permit admission of a class of

100 each year. In the first class (graduated in 1958) there were 15 civil and 3

mechanical engineers. However, somewhat over 50 percent of the 1960 entering

class are studying mechanical engineering. The students are being influenced

by industrial offers to the graduates which are larger for mechanical than for

c ivtl engineers.

Faculty

It was the judgment of the two inspectors, confirmed by later discussions

with others who have visited the sao Carlos School of Engineering that the

faculty is extremely lively and competent. This is the most cosmopolitan

faculty so far seen in Brazil even including Sio Jose dos Campos. It is clear

that the rector who was hospitalized and could not be seen must be a man both ci

vision and of action because he has recruited an exceptional faculty of young

persons in only eight years. There are 20 professors, 7 full-time and 13 part

time, 5 associate professors, of which 2 are full-time, and 47 assistants of

which 14 are full-time. Hence the full-time staff numbers 23 which is as

large as an American staff would be for 200 students. With 49 patt-time faculty

in addition, the institution has been able to initiate many projects, to pub

lish papers and to plan the new laboratories and buildings. The department heads

are as follows:
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Mathematics
Physics
Chemistry
Structures &Arthitecture
Hydraulics & Sanitation
Mechanics & Metallurgy
Statistics & Economics
Transportation

Prof. Achille Bassi
Prof. Sergio Mascarenhas Oliveira
Prof. Horacia Monteiro Pinheiro
Prof. Frederico Schiel
Prof. Alfredo Sacramento
Prof. Rubens Lima Pereira
Prof. Ruy A. da Silva Leme
Prof. Serafim Orlandi

The publications of the faculty, listed in the catalog, indicate clearly that

the major group had been selected for intellectual and research intereata.

Curriculum

There are only two curricula currently taught by the faculty of the Sio

Carloa School of Engineering, i.e., civil and mechanical engineering. However,

civil engineering is aubdivided in the upper years into structural, tranaportation

and hydraulic engineering. The curricula are aubdivided into fundamental, inter-

mediate, and application courses. The fundamental couraea cover the firat two

yeara and include mathematics, physica, chemistry, geology, drawing and intro-

ductory mechanica. The third or intermediate year is devoted to the engineering

.ciencea of applied mathematics, mechanica of materiala, fluid flow, metallurgy,

and conatruction materiala. The final two years are devoted to practical couraea

in engineering analyais and deaign including a theaia problem or project. The

curriculum, in compariaon with U. S. collegea of engineering, haa an opportunity

to go more deeply both into baaic acience and into practice. However, the latter

advantage ia fully equalized by our induatrial training programs for young

engineer~ and the former does not reach the depth we would require for the maater'a

degree. Hence the program of the sao Carlos School of Engineering, like similar

inatitutiona in Brazil, may be considered to give perhaps a semester more than

typical 4-year North American institutions or perhaps a year more since no time is

uaed for aocial or humanistic studies. Still, however, the product would compare

unfavorably with the typical master's degree engineer from the United Statea. There

is no current plan for new curricula although some interest was shown in induatrial

management.
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Laboratories

The laboratories in the old plant were inadequate to the point of absurdity_

However, the new laboratories are rapidly approaching completion. These include

hydraulics, electric power, soil mechanics, structural models, metallurgy and heat

treatment, materials testing and some indications of a future development of

mechanical engineering laboratories. The basic laboratories include physics for

'two years' instruction, chemistry and geology for one year of instruction each.

Equipment is quite limited, but that available is satisfactory and shows evidence

of use. Some equipment is made locally. COSUPI funds are being used to increase

the laboratory equipment. The evidence is that good laboratories will be available

to cover all undergraduate needs in 2 to 4 years. In many cases these laboratorie8

are also being used for faculty research.

Library

The library is subdivided into a basic part in the old building and an applied

or engineering part in the new building. These will soon be brought together on one

campus. The basic library was inspected and found to be quite good in mathematic ••

It is also adequate in physics and chemistry. For example, it has a full set of

Chemical Abstracts and essentially all important bound copies of the mathematical

journals. The holdings of the basic library were estimated at 30,000 volumes which

represents about one half of the total library holdings.

Research

Some 120 papers were published by the staff during the first 5 to 6 year••

Currently about this number of research projects are said to be underway. This

is an average of at least one current project or study per faculty member which

is an indication of the spirit of the institution. Some of the publications

were merely lithoprinted and did not appear to be very significant, but others

were printed in standard journals and showed active participation in international

research.
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Generally speaking the research interests of the faculty were found to

be high by any standard in use in the United States although perhaps not for

Europe.

Assessment

It is to be regretted that because of his hospitalization, the Director of

the Sio Carlos School of Engineering was not available for interview. The

administration has accomplished a great deal in the first eight years of

operation. In particular, a very fine job of recruitment has been coordinated

with the establishment of a spirit of experimentation and research. If the

faculty could be given a freer hand by the Ministry of Education it appears

probable that new ideas for engineering education for Brazil would stem out of

Sio Car loa. If the promise of the first eight years is matched by the accomplish

ment of another period of equal length, sao Carlos will be a factor of significance

in Brazilian engineering education before 1970. There is already some evidence

that engineering educators elsewhere in Brazil are aware of the unique type of

faculty at Sio Carlos and are interested in its activities. Therefore, it haa

a far better chance to exert leadership than would be normal for a new and

relatively small institution.
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12-a. ENGINEERING DIVISION, PlRACICABA
Engenharia Divis~o! Piracicaba

Branch of the University of S~o Paulo

This is an agricultural college that lists all of its graduates as agronomical

engineers. Actually, it has been giving no engineering training of any kind•

.The students do receive one year of so-called physics as freshmen, but it is

doubtful that this amounts to more than a few concepts with specialized applica-

tions because it is not based upon subject matter background normally required

of engineers. Following this first year, the students study farm machinery,

structures and farm electricity in a part of the second year. Such a broad

spread of subject matter necessarily must reduce the level to that of technician

training. This work is properly described as "farm mechanics" rather than

"engineering". It is now planned to increase the curriculum to five years by

making the first two years basic. Then for some students the last three years

can be directed toward a major in agricultural engineering. The ataff is adequate

for this purpose. The term "agronomical engineer" should then be dropped and only

those who specialize in engineering should be entitled engineers.
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13. THE UNIVERSITY OF MINAS GERAIS, BELO HORIZONTE
Universidade de Minas Gerais

General Observations

This institution is a State university that now receives Federal support.

It has the usual faculties of engineering, medicine, law, and philosophy.

Theae faculties are housed in various locations in a city of 600,000. Hence

there has been no natural force tending to draw them together. They form

completely independent units both administratively and in terms of their

unrelated curricula.

In the long-term future the various campuses will doubtless disappear

aa the institution is rebuilt on a suburban location, called Cidade Universitaria,

which includes about 400 hectares of land well located for convenient trans-

portation. At present, it is planned to complete the administration building

and to provide student housing and recreation facilities at the University

City campus. Thereafter its growth will depend upon essentially independent

colleges deciding to give up convenient, well developed plants to rebuild 011

the central campus. One cannot predict the rate of such change, which will

depend very largely upon the growth in student body beyond the current size

of 3,000 and of new activities· that may develop.

SCHOOL OF ENGINEERING OF THE UNIVERSITY OF MINAS GERAIS
Including the Instituto Electro-Technico de Belo Horizonte

This institution, founded in 1911, has almost 1,000 students. About 500

are studying civil engineering, 300 electrical-mechanical engineering, 100 in

mining-metallurgy, and a smaller number in chemical engineering. The general

impression is that of a school with strong traditions which had a progressive

approach in the 1911-20 period but that failed to grow beyond this point until the
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past few years. Now it has been energized, partly with COSUPI fund., and shOWI

a desire and intent to grow into a modern technological institute.

Physical Plant

The old engineering plant was located near the center of the city on a

square block. It was old and run down but it is currently being renovated

rather completely. A new 8-story building has just been constructed adjacent

to the old buildings. It provides excellent facilities for basic science

and has two floors· devoted to atomic or nuclear research, largely in the use

of isotopes. Even though a new building has just been completed, plan. are

being made for the establishment of all branches of the university on a 1000

acre campus in the suburbs of Belo Horizonte. In fact, an admini.tration

building is half completed and an atomic reactor building including the reactor

installation is approaching completion. The next step will be the completion

of student dormitories. It appears that the first branch of the university

to move to University City is likely to be the engineering school, if and

when it expands beyond its present quarters. Other units may well be delayed

by from 20 to 30 years, but the project seems reasonably assured over the

long term. Immediate transfer is likely to be limited to activities requiring

open .pace for inexpensive laboratories or new developments not incorporated

in the present buildings.

Students

As elsewhere, the students at the school of engineering are admitted by

examination. Great dependence must be placed upon the faculty's ability to

examine because, out of a thousand applicants in 1958, about 200 were admitted

while in 1959, out of the same size group of applicants, only 135 were Judged

to have passed the entrance examination. This may be compared with practice

in the United States, where entrance examinations are used, although it would

be more normal in the United States to adjust the passing grade to admit

approximately a pre-determined number of new students.
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The number of students graduating after a standard 5-year program is

roughly the same as the number of admissions five years earlier - perhaps

90 percent as large. This is explained by drop-outs and returns and by some

transfers. However, it is stated that nearly all students admitted eventually

receive degrees either at Belo Horizonte or elsewhere. Again, one's attention

is called to the extraordinary drive of the students to complete a degree for

the title of "engineer, I' which has great social prestige and financial value.

Nevertheless, one has to question any system that assumes the ability to

select students who will be uniformly successful in justifying the award of

an engineering degree five or more years later. One cannot feel assured that

degrees are not awarded after one or two years delay more or less on the basis

of perseverance rather than achievement and capacity. Doubtless the extreme

need of Brazil for more engineers will have its influence in this regard.

Faculty

The faculty presently includes 70 catedraticos, 120 assistants and 40

undergraduate tutors or instructors. The number of full-time teachers is

small. The faculty of the engineering school has the s·trength and weakness

inherent in the use of successful engineers for part-time instruction. The

dean ~rio Werneck) and the vice dean(Candido Holanda de Lima) are both

presidents of electric power and distribution companies although both are

civil engineers. Plans are being made with COSUPI aid to increase the number

of full-time personnel which is currently between 10 to 15 percent. A North

American professor (Dr. Bennett) has been employed for a 2-year period to

develop a pilot plant laboratory to strengthen the chemical engineering

curriculum. He expressed a question as to the real usefulness that is being

made of laboratories by the faculty. This agrees with the general observation

that in many places in Brazil the laboratories seem to be of a demonstration
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nature and are not designed for student experimentation. More attention

should be given to laboratory instruction including experimentation which

clearly is dependent upon the appointments of full-time personnel and full

time professors who will give the laboratory their personal attention and

personal use for research.

Laboratories

The electrical power laboratory visited was quite old but the ~quipment

wa. well maintained and in good condition. A meter laboratory seemed reason

ably well equipped even though much of the equipment was antiquated. The

mechanical power laboratory, including steam power and internal combustion

wa. also very old. In the field of internal combustion engines the laboratory's

usefulness is limited essentially to demonstration of accepted methods without

student tests or experimentation. An electrical traction laboratory with

applications to street car problems seemed newer than the other electrical

laboratories. However, such a laboratory is of very limited educational

usefulness. A new laboratory for electric:ll instrumentation is under con

struction. COSUPI funds have been used to purchJse a few modern instruments

for this laboratory. The transmission line laboratory seemed entirely of

the demonstration type. The illumination laboratory had some of the standard

photometric eq6ipment but it was largely of a demonstration nature.

The television and electronic laboratory is just being started by a

graduate of Sio Jose dos Campos. COSUPI funds will aid this necessary

development. In general, it may be said that throughout this part of the

institution there is a minimum of equipment for the space available.

Commercial and Teaching Shops

The engineering shops combine a commercial and a teaching objective.

The machine shop is a standard commercial operation in 80 percent of the space.



A separate machine shop for student utilization occupies the remaining 20

percent of the space. The commercial shop has many quite expensive modern

machines. In addition, the students are introduced to foundry practice and

to large machining operations which may be quite important to Brazil.,

Although one would properly criticize such joint laboratory use in the

United States it seems to fit the local situation at this time since students

in five years are expected to graduate with capacity to solve practical

problems beyond comparable demands upon young graduates in the United

States. When employers establish training programs this responsibility

can properly be dropped by the engineering school.

A new engineering building contains a hydraulics laboratory approaching

completion but with little equipment in evidence. The material. testing

laboratory is better equipped than most laboratories including a good

ten.ile machine and the usual impact pendulums in evidence.

New Laboratory Building

The modern 8-story building has the first two floors set up for atomic

energy research. The equipment is good, but it was impossible to determine

the extent of its use. Equipment for ultraviolet spectroscopy, x-ray

cry.tallography, polishing and testing of metals, and heat treatment equip

ment of the latest models was observed.

Above the first floor only the sixth floor was visited. On the sixth

floor there are many excellent appearing chemical laboratories. In fact,

the area devoted to chemical laboratories seemed beyond probable use for

an institution that has not as yet organized a major in chemistry leading

to a degree.

Postgraduate study seems limited to sanitation, pre-stressed concrete

and nuclear science. In each case a full year course of three hours credIt

per semester is offered with some additional course work available under

.peeial circumstances.
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The postgraduate courses (about six credit hours) plus a thesis is the

requirement for the doctorate. 'lowever, since every engineer is given the

courtesy title of "doctor," there have been no candidates for the earned

doctorate, even under the limited requirements listed above. It seems clear

that the doctorate must be given greater significance through stronger requirement.

before students will find it a worthwhile degree.

Nuclear Reactor

The final laboratory visited was the nuclear reactor building on the

University City campus. The expenditure of $140,000 for the reactor plus

$100,000 for extra equipment and building is being subjected to some criticism.

However, if one accepts the decision to buy a reactor, the type chosen ia

excellent. The size of 100 kilowatts is small enough to be useful for training_

At the same time it is large enough to be a tracer element producer which ia

important in this isolated part of Brazil. It is not possible to defend a

relatively large expenditure for a reactor in a university that is extremely

short of basic science equipment for freshmen and sophomores. Nevertheleaa,

there is a possibility that the influence of association with a going nuclear

program, if such a program can be produced, will prove a stimulating factor

in the entire institution resulting in demands from many quarter. for

modernized equipment that will have to be met.

At least the establishment of this top-level laboratory should influence

the institution to produce more undergraduate majors in physics, chemistry,

and mathematics, a result to be greatly desired.

J.ibrary

There i. an excellent development of the concept of a central engineering

library at Bela Horizonte. The general engineering library holds at lea8t 50,000

volumes and takes 700 periodicals. It 1s strengthened by having five percent of
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ita holdings in humanistic and social science fields. It has a budget of

Cr$ 5 million or $30,000 annually. The basic science coverage is reasonably

good and the reading room is excellent. Thi. school delerves to be compli

mented upon the cultivation of its central engineering library.

Assessment of Engineering

This institution is fortunate in having one of the best engineering

'deans, even though he a180 acts as president of an electric power company.

The school of engineering shows a progressive attitude despite much residual

evidence of earlier stagnation. The latter may well be due to the catedratico,

part-time system since engineering laboratories cannot be left to a poorly

trained assistant. In particular, it should be said that the initiation of

an electronic laboratory and a metals laboratory are encouraging signs. Even

though all parts of the institute cannot be improved simultaneously, there is

reasonable evidence that improvement is being sought. Several full-time foreign

professor8 covering the most significant part8 of the curricula could make a

great impression upon thi8 situation which is essentially one of flux. The

personnel selection procedures used at Sio Jose dos Camp08 or Sio Carlos could

make a great change in Belo Horizonte in the short period of 5 to 10 years.

MEDICAL SCHOOL, UNIVERSITY OF MINAS GERAIS

This schoo~, located at Belo Horizonte, was started in 1911. It now has

an enrollment of 300 and is accepting some 80 new students annually. The

inspection was of laboratory facilities and programs 1n the departments of

biochemistry, pharmacology, and physiology.

Plant and Budget

The teaching and research activities are now being moved into a large

new building, in part of lavish construction. As is usual in Brazil the
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building is in part completed and in use and in part still under construction.

The budget for the medical school is Cr$209 million including the hospital and

including Cr$50 million for construction purposes. This budget is low but there

have been supplements from the Rockefeller Foundation for the past five years.

Staff in Medicine and Medical Sciences

There are 32 subdivisions with a total of 34 professors and 120 profellional

staff. In addition, there is a supporting staff of 130 persons. Except in

clinical departments the professors are full-time and the staff members give

full-time service.

Medical Library

The holdings are between 10,000 and 15,000 volumes. There are 580 journal••

Thil represents only about 50 percent of the library holdings of Ribeirlo Preto.

Laboratories in Basic Sciences

The departments visited were situated in contiguous, rather spacious area••

The equipment was effective for teaching and routine experimentation. There wa.

evidence of rather severe economy in certain directions. For example, highly

Ipecialized modern biochemical-physiological work was strikingly ablent-pollibly

in part becaule the laborateries were still being set up. Molt of the equipment

on hand reprelented purchases with Rockefeller Foundation fundI.

Exceptional Activity Noted

The entire operation leemed to reflect the spirit and initiative of Profes.or

J. Baeta Vianna of the department of biochemistry who is recognized as Brazil'l

outltanding teacher in biochemical science. He hal a dozen of hil former Itudent.

well placed and recognized in other institutions. He emphalizel individual

laboratory experience for his students which is not too usual in Brazil. His

introductory class of seventy students is operated two full days a week~ Dr.

Vianna'l forte appears to be inspiration and indoctrination of Itudents since
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little was Baid by him about a program of research. The heads of pharmacology

(Santiago Americano Freire) and of physiology (Beraldo) are both former .tudent.

of Vianna, so there may be a tendency to inbreed although each seems to be

competent. Their work, however, appeared to be routine testing and a••ay.

conne~ted with the biochemistry program. Interest was shown in"heart action"

and "energy metabolism," including stimulants and inhibitors.

General Assessment for Basic Medical Sciences

It .eem. that the medical school at Belo Horizonte gives sound background

training, but it does not represent a force in medical or biological research

in a modern .ense. It has obvious needs, although .urprisingly in the department.

visited the staff seemed quite happy with the available equipment and the

help provided. They rather stressed overall needs of the entire school for

outside contacts, i.e., for literature, exchange of personnel and fellowship ••

In general, the accompli.hments of the school are laudable. Support of it.

active ba.ic .cience group' would appear to be profitable in developing more

.cienti.t. and for general scientific progres. in Brazil.

FACULTY OF PHILOSOPHY, SCIENCES AND LETTERS, UNIVERSITY OF MINAS GERAIS

Natural History

The science faculty of the University of Minas Gerais is about 20 year.

old. The present division of natural history was started in 1946. It con.i.t.

of eight areas each with a professor and two assistants. Only one profe••or

and two assistants are on a full-time basis. It is planned to expand the

number when a new building can be provided. Currently space for expanded

activity does not exist.

Students

There are only about 30 students in the beginning year of the four-year

program for a total enrollment of somewhat under one hundred. In addition, there

are abput 12 to 15 posLgraduates working in the departments a8 assistants.
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Curriculum in Natural llis tory

The course is three years with additional work available for a fourth

year. The curriculum is fixed as follows:

first year - general biology, invertebrate zoology, botany, mineralogy;

second year - genetics, zoology, botany, geology; and

third year - vertebrate zoology, botany, paleontology, and elective.

Normally there are three lectures weekly for each course and four or

more hours of laboratory, but the latter was not too definitely establi.hed.

Biological Research

Professor Georgio N. Schreiber with a young group of collaborators i.

carrying on an active program in nuclear cytology. Packed together like

squirrels in a nest, this group is busily at work. Specialized instrumentation

available is adequate to good, including an excellent new Italian made micro

photo spectrometer apparently from the Rockefeller Foundation. One of Profe••or

Schreiber's collaborators, Professor J. Pelegrino, has established a .eparate

section with satisfactory minimal equipment for immunology. Botanical .cience,

although present in the curriculum, was hardly apparent on inspection.

Assessment of Natural fHstory

The program of natural history of the faculty of philosophy was found to be

in a feeble, stagnant state. Exceptions were not of sufficient influence to

have much effect over-all. Possibly new quarters as planned would act as a

.timulus, but more likely new blood and a reorganization will be required for

effective modernization. In general, life sciences throughout this university

seem relatively weak. The main stimuli to activity beyond the most elementary

seem to stem from Professor Beata Vianna in biochemistry and physiology of drug.

and Professor Georgio Schreiber in cytology. More first class biologists are

needed for an effective over-all program.
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Physical Sciences

The physical science departments of this faculty are presently inadequately

housed on the 20th and 21st floors of a downtown office building. Laboratory

facilitie. and equipment in chemistry, physics and geology are inadequate, as

18 the library in these fields. The move to the new building just being

completed may help alleviate these matters in part, if funds are available

for equipment.

Laboratories

Equipment was meager. Except for a few minor pieces, no out.ide grant.

for equipment have been received. Cr$3 million is the annual budget for

equipment and supplie. for all sciences •

. Students

Some students were in evidence, though not in large number. The professor.

interviewed were obviously preparing for lectures the following morning.

In the four-year course in chemistry, 9 students were in the fir.t year,

4 in the .econd, 4 in the third, and either 1 or 2 in the fourth. The

curriculum i. the standard specialized one.

Faculty

All profe.sors and staff in these department. are part-time. Only one

profe.sor and two assistants of the department of chemistry were interviewed,

plu. the dean of the faculty (a historian). It was intimated that it would be

unproductive to talk with members of the departments of mathematic. and phy.ic.,

even if available.

There are four "chairs" in chemi.try: physical (contratado rather than

catedratico), organic, analytical, and inorganic. Typical staff are: for

physical; one professor, two assistants, and one monitor (a student) and

for organic; one professor, two assistants, and two postgraduate students.
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The latter begin training by synthesizing organic compounds using Itandard

procedures, and after several months of this practice they begin independent

research. Their scholarships of Cr$ 12,000 monthly are insufficient, and

they supplement their income by outside work, sometimes secondary school

teaching.

Possible Institute of Chemistry

No COSUPI funds have been made available for chemistry. The "congregation"

of the faculty has approved an all university institute in chemistry, but in

Ipite of thiS, the change is resisted. Availability of COSUPI funds might

push it through, combining with the department of the engineering school. The

possibility of this occurrence is further reduced by the new building for

engineering and the new building for the faculty of philosophy being remote

from one another, and from the University City campus.

General Comments on Chemistry Organization within the University Structure,
as Exemplified at Belo ijorizonte

The duplication and inefficiency of Brazilian university structure is

well illustrated at the Universidade de Minas Gerais. Medical school student.

are undergraduates, entering from the colegio. During their first year at

the university, they take a course labelled biophysics, which is in its content

primarily phylical chemistry (the text sometimes used is Gla.stone). Laboratory

work includes techniques of the use of the analytical balance, precilion of

measurements, and analytical chemistry.

Second year medical school students take a course labelled biochemistry.

Professor Vianna (sometimes called the "Father of Biochemistry in BrazU") be.iD'

thi. course with intensive work in analytical chemistry, including volumetric

analysis, colorimetric analysis, chromatography, electrophoresis, manometry•.

He also gives intensive work in organic chemistry. (He statel that the student.'

previous preparation is not very good.) Further organic chemistry is included I'

part of the course of pharmacology, taken in the third year.
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Duplication of Cour.e Work

There i. obviou.ly much duplication of .ubject matter with the comparable

chemistry courses being taught in the faculty of philosophy, and in the school

of engineering. With but 50-60 medical school students admitted annually in

each class, and less than a score in both the school of engineering and the

faculty of philosophy, it seems obvious that there is great waste in terms

,of in.truction, equipment, and facilities.

Library Duplication

Inefficiency and loss through duplication i. also evident in terms of

library resources. The medical school, engineering .chool, and faculty of

philosophy have each attempted to maintain periodical collections as vell

a8 collections of books. All are deficient to a greater or smaller extent.

For example, the library of the faculty of philosophy has many gaps in ita

physical .cience journals. Currently, because of lack of funds, .everal

subscription. have lap.ed, a., for example, the Journal of Chemical Phy.ic••

If library reaource. could be combined and coordinated in an orderly fashion,

a much better library would be available to the limited number of scientist.

and engineer. working in the field of chemistry at Belo Horizonte.

General Assessment of the University of Minas Gerais

This is the least centralized of the large institution. visited. Accordingly,

it would require a very strong rector to produce the basic elements of university

cooperation. Instead, the present rector appears to be acting rather temporarily

in an interim situation. In contrast, the dean of engineering is not only the

best but the strongest engineering dean contacted. Outside of the university he

i. president of an electric power company and is a power himself in busine.s and

in educational affair.. With such an individual in charge of the largest, oldest

and perhaps most distinguished college it would require a rector of superior

103



ability and prestige to accomplish any greater coordination of college

activities than that approved enthusiastically by the dean of en~ineerlng.

Perhap. as a single illustration of the loose confederation that exists

between colleges it is worth mention that the land on which the engineering

school now stands belongs in title to the school of engineering rather

than to the university.

Considering the conflicts so evident in the lack of organization and

central administration of the University of Minas Gerais it is rather

surprising that a new University City is actually under construction. There

Is indication here that the council consisting of some 20-30 faculty,

administrative and student members not only has vision but some actual

authority. Apparently its authority is not sufficient to override a college

decision, however. Instead, it has acquired large attractive acreage and is

using the inducement to pull certain functions to the Cidade Univer.itaria in

the suburbs of Belo Horizonte. Currently' under construction there i. an

administration building, a nuclear reactor building and a student .ervice

and dormitory building. Some additional engineering activity i. being

planned for the University City but such plans are probably of a long term

nature.

Hope for development of coordinated activity of a univer.ity nature,

such as a central library or unified departments of science at Belo Horizonte

appears futile in the near future. The main colleges have built or are

building new buildings that will anchor their activities in their present

.eparated locations for many years in the future. These separated location.

will make them defend forcefully their separate libraries and their teaching of

professionally oriented background sciences. Only a strong rector with prestige

beyond the university could establish such an obviously necessary device as a
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central library purchasing department and cataloguing system. It appear. that

time and the newly available building space at University City, plus the COSUPI

fund., may eventually produce the beginning of a coordinated campus program.
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14. NATIONAL SCHOOL OF MINES AND METALLURGY, OURO pRtro, MINAS GERAIS
Esco1a Naciona1 de Minas e Meta1urgia

History

The National School of Mines and Metallurgy at Ouro Pr~to is the second

oldest engineering school in Brazil. It was commissioned by the Emperor Don

Pedro II, in 1876, and Professor Henry Gorceix of France was the organizer.

It presently occupies the ancient palace of the Governors of Mina. Gerais,

which wa. vacated when the capital of the state was moved to Belo Horizonte

in 1897.

The school did an excellent job for many years, but because of lack of

faculty interest and for other reasons it dropped into a very low state for a

number of years. During the past three or four years it has had the beginning

of a rejuvenation, under the impact of two programa - Campanha para Aperfeico-

amento dos Geo1ogos (CAGE) and COSUPI.

This school is part of the University of Brazil, which hal its head-

quarter. in Rio de Janeiro. One might think it should be affiliated with

the University of Minas Gerais in Belo Horizonte; presumably because of it.

age the Rio affiliation was made prior to the University of Mina. Gerias. Until

four years ago the curriculum was limited to programs in civil engineering and

in mining engineering. In spite of the school's location in the middle of a

richly endowed mining area 97 kilometers from Belo Horizonte, there was no

geology program prior to CAGE. Graduates of mining engineering who had a

particular interest in geology did become geologists, however.

The CAGE program was organized under the Ministry of Education to train

geologists, who are sorely needed in Brazil. Four programs are presently being

.upported; at the University of Rio Grande do Su1, at the Univer.ity ofS.o

Paulo, at the National School of Mine. and Metallurgy, and at the Univer.ity

of Bahia in Recife~
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Ouro Prtto is a very beautiful, old, historic town. It is a national

historic monument, and in a sense it has properly been called the "Williamsburg

of Brazil." It is a tourist attraction for Brazilians, and during July,

16,000 persons visited the Museum of Mineralogy of the School of Mines and

Metallurgy.

Persons Contacted

Director; Dr. Salathiel Torres, Professor of Civil Engineering

Assistant Director; Dr. Teophilo Alvares Marques da Silva, Professor of
Physics

Dr. Jair Carvalho da Silva, Professor of Mineralogy (Experience at U. S.
Geological Survey in Washington, D. C., and at Brooklyn
Polytechnic Institution)

Professor Moacy Leisboa, Coordinator of the geology course

Professor Antonio Pinheiro Filho (civil engineering)

Professor Ido Porto de Nemesis (civil engineering)

Professor Walmilio de Melo Mosteiro (metallurgy)

Dr. Josi Rollenberg Leite, Director of the Mining and Metallurgical Institute

Professor Benedito Alves (geology)

Professor Hans Ramburg, of the University of Chicago, visiting profes.or of
mineralogy, at the school for several months

Professor Pierre Mandre, Ingenieur E.N.S.C.L., visiting profe'Bor for a two
year term from France (metallurgy)

Faculty

The faculty totals 40, including assistants. Only 10 professors are

full-time, and these are all on the CAGE and COSUPI projects. There are six

professors of geology in the group.

As at other institutions, there is excessive in-breeding in the faculty.

Most of the faculty are graduates of the school, and only three have had any

further educational experience at other institutions. Two of these
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are understood to De older men about to retire. With the geographic isolation

at Ouro Pr~o, it is important that there be more contact with the outside

world by bringing in outside professors, by sending present members of the

faculty abroad for at least one year, and preferably 2 or 3 years' experience.

and in being sure that new appointments to the faculty are made from candidatea

who have had further study elsewhere.

Of the part-time faculty, most live in Belo Horizonte.working in induatry.

for the government, or carrying on private practice as civil engineers. Theae

men usually come by bus from Belo Horizonte for 2 or 3 days a week. There ia

a shortage of housing in Ouro prftto, and such houses as are available are in

poor shape.

Students

Three or four years ago there were only 100 students in the school. and

the graduating class of 1959 numbered but 13. This year there are about 430

students. distributed among programs as listed below:

A 6-year course in mining engineering, metallurgical
engineering an4 civil engineerin8 •••• 223

4-year course in geology • • • • •

courses in mining engineering and metallurgical
engineering:
basic course in mineral engineering ••••••
course in metallurgical engineering
course in mineral engineering

109

41
28

9

(These last two courses, have the same common basic 2-year introductory

course.)

The school also operates a Ginssio (or Colegio). and there are 163

students enrolled in this pre-university course. This givee apecial emphasia

to the sciences and mathematics, in preparation for mining and technol08y.

The president of the student body was invited to the director's dinner

for the NAS Committee. He appeared an able man, eincerely interested in

the school ao well as in his course of study.
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Student. come from all parts of Brazil for .tudy at Ouro Prtto. There

ia no hou.ing organized by the school for the .tudents, but rather they live

in "Republics." Recently there has been set up a restaurant for all student.,

since the manner in which they previously dined in the Republics was not too

sa t 11fac tory.

Curriculum

The curriculum in engineering is about as prescribed by law. The

curriculum in geology has been updated and revitalized under the CAGE program,

and the four year. include the following subjects:

Fir.t year: Analytic geometry, descriptive geometry, differential

calculu., vectors and statistics, first-year phy.ic.

(mechanics, heat, optics), general chemistry, qualita

tive analysis, physical geology. general mineralogy,

botany, zoology, and paleontology, and a course in

technical Eagli.h;

Second year: phy.ics II (electricity, magneti.m, and physical optic.),

phy.ical chemistry, electrochemistry, quantitative analy.i.,

sy.tematic and determinative mineralogy, crystallography,

optic. of cry.tals, historical geology, microscopic

.tratigraphy, economic geology, topography;

Third year: petrology, sedimentology, geomorphology, geophysic.,

ge~hemi.try, geology of Brazil, microscopy, general

metallurgy, field work, interpretive topology and

geologic topography;

Fourth year: economic geology, prospecting and exploration, industrial

minerals and rocks, geology of petroleum, advanced

geology, private engineering geology,micropaleontology,

economics, politics, administrative law, mineral law, and

Precambrian geology.
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The course in physical chemistry has 46 students. There are three hours

a week of lecture and four hours per week of laboratory. The text used is

Prutton and Maron. The physical chemistry laboratory had ample quarters and

had much better equipment than might have been anticipated. There is still

opportunity for improvement in modern equipment, however.

Laboratories in Science

The equipment for beginning physics included some modern pieces, and a

great deal of older, more classical equipment. Laboratory space seemed to

be inadequate.

In metallurgy, there was excellent equipment, and this will be moved

into the new laboratories as soon as they are completed (August, 1960). The

new metallurgical laboratory will be modern and up-to-date. Students in

metallurgy also will have the opportunity for practical work in the full-scale

blast furnace, foundry, and machine shop, to be commented on later.

In mineralogy there is an extremely fine collection of minerals. It

is said locally to be one of the three finest collections in the world. ODe

of the NAS group commented that the only collection he had seen which was

better was in the Museum of Natural History in London. The collection

appeared to be well organized and well cared for.

In petrography and mineralogy there is excellent modern equipment for

instruction and research. There are 26 petrographic microscopes for student

use; 16 were pre-CAGE and 10 were bought with CAGE funds. There is also the

modern equipment for petrographic and mineralogical research, including a Norelco

X-Ray machine with several cameras (Weisenberg, etc.). Some difficulty is

experienced in operating this modern equipment, because of the instability of

the supply of electric power. It would seem that this could be corrected in

time. Other difficulty was experienced because of the high humidity, and it

was suggested that mechanical dehumidifiers or air conditioners would correct thi••

Any visiting professor from any North American university would find the .ame
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equipment of the same quality in his particular field at Ouro Pr~to a. he would

at hi. home university, and good use of time could be made here.

Laboratories in Engineering

All of the strictly engineering laboratories are of about the same vintage,

i.e., 1900 to 1920. In fact, some equipment actually dates back well before

1900. (One dynamo was said to have been carried in by slaves, which place.

it before 1888.) The laboratory for strength of materials seems to have no

machine under 50 years of age. Neverthel~s.. the standard testing machine.

are available, and they appear to be in workable condition. No specimens,

eithar tested or prepared for testing, were observed.

The hydraulics laboratory is rather small, and very old. However again it

appeared to be in workable condition for the .tudy of hydroelectric power. It

would .erve a. a minimum laboratory experience for non-major. in hydraulic work.

The internal combustion laboratory seemed to be merely a limited demonstration

laboratory of the mechanic. involved. No te.t. of a thermodynamic or power natura

appeared to be pos.ible in thi. laboratory. It may be clas.ed a. an ineffective

museum with only about six exhibits.

The electric power laboratory has some post-war or late pre-war equipment,

circa 1940. However, most of its equipment is very much older. Again it mfght serve

a. a minimum laboratory for providing experience for mining majors, but it is de

pre.sing as a factor in the outlook of engineer. in 1960.

The engineering laboratorie., therefore. must be classed as borderline in re

gard to useful training. If at all possible, the reconstructed in.tltution .hould

replace essentially all engineering laboratory equipment, for p.ychological as well

a. for operating rea.ons.

Life Sciences at School of Mines and Metallurgy at Ouro Preto

Although the curriculum of this school includes courses in zoology and

botany, very limited time is given to these subjects. The emphasis i. entirely
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on tax~omy and other descriptive aspects which form esaential background

for the course in paleontology, or more generally serves the needs of geolo

giats or mining engineers. The teacher, Professor Jair Carvalho de Silva, baa

an interest in the exceptionally varied Pteridophyte flora (ca. 150 apecie.)

in the. region, and presented a paper to the 1954 International Botanical

Congress in Paris on this subject.

Research Activities

There was no apparent research activity of any conaequence. No poat

graduate atudents are at the school. It is doubted that the faculty under

stands what reaearch is. (Profesaor Handre commented that it was more like

a high school than a univeraity.) In mineralogy and petrography. although

there was equipment which would be excellent for a research program. any

work done with thia appeared limited to identification and classification

of minerala. It would be very helpful if a research mineralogist or

petrographer could be found to spend a year or two in thia laboratory, for

the equipment is available and he might be able to demonstrate reaearch

activity to the ataff of the school.

Commercially Operating Blast Furnace and Foundry

An unuaual feature of the achool was the commercial blaat furnace and

foundry.

The blaat furnace itaelf has a capacity of 15 tona of pig iron per day.

Four drawa are made daily. It is charcoal fired and uaea local are. The

pig iron produced ia sold in SRo Paulo, at Cr$12,000 per ton. The proceeds

of the sale of pig iron provide for the entire operation of the furnace

and foundry, and also cODliderable profit. Thia profit ia uaed for the

purchaae of equipment, and for support of the achool.

Students in metallurgy at the school get practical experience in the

blaat furnace, in the foundry, in the machine ahop, and in the mine which

the school operates to provide the are needed.
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Library

The library is completely restricted to science and technology. There

are 23,000 volumes in the library. and a fairly good collection of periodicals.

(The periodicals are supplied by COSUPI funds.) Observed in the library were

The Journal of Chemical Physics and the Physical Review. among other similar

journals.

Administration

The administration of the school seemed to be fairly informal. There

appeared to be good spirit between the director and his staff. Some question

might be raised as to having a civil engineer as director of this school of

mining engineering and metallurgy.

Assessment and Critigue

In general, two members of the group would rank this school to be more

worthy of support than the Instituto Eletrotecnico at Itaju~a, with respect to

the quality of plant and classrooms, maintenance. faculty, facilities (fairly good

laboratories, classrooms capable of handling 60 to 70 students in economically

sized groups, etc.) and equipment, and the raison d'etre for its being in this

particular location. The school appeared to have suffered from having been a

part of the University of Brazil in Rio de Janeiro, in that funds for this

school are somewhat limited. The school hopes to become independent, and Dr.

Ernesto Oliveira, Jr. is attempting to help them in this matter.

It is extremely important that new blood and new ideas come into the

faculty. This could probably best be done on a long-range basis by sending

a number of graduates each year abroad for advanced study. A certain per

centage of these might be expected to return to the faculty, and the others would

undoubtedly benefit mineralogy and geology in Brazil. Meanwhile. visiting

professors should be brought in in larger number. and some of the present

staff should receive fellowship opportunities abroad.
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There is need for more room for office space for professors, particularly

in the department of geology. At present this is lacking. The COSUPI and

CAGE programs appear to be very effective with respect to providing full-

time staff, and providing modern equipment.

In discussing the possibility of fellowships for study abroad with the

president of the student body, he was not too encouraging as to whether these

would be taken up. He stated that every graduate now received twelve employ

ment opportunities. These employment opportunities provide for on-the-job

training. For example. petrobras sends its new employees to Japan for

further training.

Or. Edward Steidle, Dean Emeritus of the College of Mineral Industries of

the Pennsylvania State University, made a study of the school at the invitation

of the director. The study was published by the school in 1959, and gives not

only historic and general information about the school, but analyses the general

economic needs in Brazil with respect to geology, mining, and metallurgy. It

also makes rather sweeping proposals for reforms in this field.

Summary of Impressions

This institution corresponds to some of the smaller schools of mines that

still operate in the Western states of the United States. The only explanation

of why it happens to be associated with the University of Brazil rather than with

the nearby University of Belo Horizonte is mentioned on page 106. Clearly the

school of mines was completely obsolete and drawing very fews students in three

curricula - civil mining, metallurgy, and geology. However, registration has

expanded suddenly under the impact of the slightly modernized 4-year curricula in

metallurgy and geology, and by a general lift given the institution by COSUPI and

CAGE funds. The effect of the COSUPI aid is seen particularly in metallurgy, which

has two laboratories nearing completion and some excellent modern equipment ready
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for installation. One has to wonder whether good judgment is being used in the

attempt, even if successful, to modernize this backward institution. However, it

is clear that students are responding to the efforts being made. The alternative

of rebuilding the important parts of the institution on the new University City

campus of the University of Belo Horizonte is said to be politically impractical,

even though the cost would be less to provide necessary educational facilities

~here than the cost of rebuilding in Ouro Prtto. One also has a strong feeling

that a school of mines and metallurgy isolated from the university, in a small

ancient town like Ouro Pr~to, has no real future in competition with institutions

more favorably located.
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Visit to Aluminum Company, Ltd. (a subsidiary of Canada ALCOA), 3 August 1960

The Aluminum Company, Ltd. plant at Ouro Prato was visited for the

purpoae of determining the problem to be encountered by any industrial organ

ization in developing a technical staff. The company waa eatabliahed with

the aid of technical aervice from Canada, and 2 or 3 Canadian peraonnel atill

remain. However, only 12 or 15 persons have engineering or science training

out of a labor force of 1,200 plua 200 administrative personnel. Neverthelea.,

thia plant produces one-third of the aluminum consumed in Brazil, and one-half

of the aluminum production of Brazil. It was surpriaing to find the control

laboratory which handles 20,000 tests a month to be ataffed entirely with 60

individuals trained in the plant who had only graduated from grade school. Very

few have a high school education, and none are college trained. The ..nager

said it would be impossible to employ a chemist, for example. Hence it ia not

surpriaing that all tests are sent to Canada for checking upon reaults. The

manager, who is a professor of descriptive geometry at Ouro Prato, aaid that he

would like to employ several additional engineers, particularly mechanical and

chemical, but aaw little poasibility. He also mentioned the deciaion which has

been made to plan an expansion of the plant which will require more engineera for

several years. It aeems likely that such personnel would have to b. borrowed fro

Canada, even though all process and mechanical-electrical deaign waa performed

there.
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15. RURAL UNIVERSITY OF THE STATE OF MINAS GERAIS
Universidade Rural, Estado de Minas Gerais

Adlllinis tra t ion

The Rural University of Minas Gerais consists of two separate units joined

only under the rectorship of Professor Heraldo D. Machado; the veterinary school

near Belo Horizonte (Director - Professor. Antonio Vieira Machado) and the

schools of agriculture and home economics at Vifosa. Each institution apparantly

is operated independently of the other and each will be reported on separately

below.

VETERINARY SCHOOL, BELO HORIZONTE
Escola Superior de Veterinaria

This institution is located a few miles outside the city of Belo Horizonte

on an attractive site originally set aside for a medical school. A modern,

exceptionally well designed, light and spacious 2-unit, 2-story building has been

completed and for the past two months has been in the process of being equipped and

put into operation. It includes 7,200 sq. m. (72,000 sq. ft.) for teaching and

"handling" (operating rooms, etc.) of large and small animals both for research,

routine testing and inspection purposes. Some additional animal quarters are

to be built in the near future. Also student dormitories are planned for

construction.

In the main building is a modern, attractive library and reading room

adequately stocked with books and journals, all of it evidently obtained from

Rockefeller Foundation funds.

It should be considered, however, that the institution is rather isolated at

present, and without ready access to outside contacts.
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Curriculum and Students

At present a standard 4-year curriculum is offered but the plan is to shift

to a 5-year curriculum next year.

The courses mainly are restricted to the professional specialties and the

basic sciences of mathematics, physics, chemistry and biology. In addition to

the strictly animal husbandry - animal disease areas, - which are covered in detail

some attention is given to agronomy (matters of feeds and forage crops), and some

organic chemistry and biochemistry is taught. No courses are provided of a gen

eral cultural nature. Only 120 students are enrolled. Perhaps the number vill

increase now that new, relatively excellent facilities are available.

Staff

It was stated that the total professional staff numbers 41 including 15

full professors and 26 other professors and instructors. In addition there

are about 15 technicians. (Possibly the total professional staff is 26 and the

figure of 41 includes the technicianL) No definite information was given as to

the extent of employment, but it seems doubtful that more than a few would be full

time.

The director is Professor Antonio Vieira Machado, who was absent at the ti..

of our visit to the school but whom we met later. He gave the impression of a

well informed, energetic and efficient man. He has had some experience in the

UDited States at Cornell University.

According to the archives there are 18 departments (possibly only seven, witb

aub-sections). These include the standard basic sciences and veterinary clinical

types; histology, pathology, and various husbandry departments. Also there is a

department in organic chemistry, one in biochemistry, one in dairy products and

apparently a very active one in microbiology and immunology.
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The staff includes a number of seemingly active, vigorous young people,

several with training abroad. Three or more have had graduate work at the

well known veterinary school at Michigan State University. The range of

activities covers the nature and control of diseases, metabolism and nutrition,

and general endocrinology and fertility problems, as well as inspection and

various testing projects on animals, meats, and dairy products.

The two latest archives (vol. II, 1958, 387 pp. and vol. 12, 1959, 535 PP.)

contain a total of 56 professional articles by the staff.

The school undoubtedly serves very well its training, applied research,

and other service functions for the State. With its new facilities it could

very likely accommodate more students (only 31 of 54 applicants were admitted

in 1960). All in all, this school has made an excellent beginning, but one

wonders how it may continue to develop in its present location divorced from

other agricultural sciences and technology.

Some suggestions were heard of a possible incorporation of this school with

the University of Belo Horizonte. This might provide a somewhat broader base

of instruction. Except for this and proximity, however, there would seem to be

less reason for such a union than for its association with the agronomy school

~t Vi~osa. A joining of those two places would seem to be desirable for

effective instruction.

SCHOOL OF AGRICULTURE, VI~OSA
Escola de Agricultura

Location and Objective

This institution was started in 1927 on a 3,000 acre tract in Vi~osa, a

small valley of river bottom land and surrounding fairly steep hill slopes. The

location is isolated, (150 km., 3.5 hrs. drive by jeep over difficult dirt roads

from Ouro Pr~to and another 160 km. from Belo Horizonte, the nearest large center.)
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The region generally seemed to consist of mountainous. poor to medium-

poor land not suitable for large scale, mechanical farming methods. but no doubt

capable of being used much more effectively than at present.

The school is engaged in a multiple program of instruction and applied

agricultural "research" or testing and for the past eight years partly engaged

in collaboration with a group from Purdue University under contract ELA No. 39.

Physical Facilities

Facilities include one large 2-story building housing the several departments

and the library. It is used mainly for instruction. A second building is still

under construction. but a part of it is in the process of being equipped for

laboratory work of different kinds such as bacteriology. soils. entomology and

chemistry. Removal of some departments to this second building will permit

laboratory space for all departments in the old building. A part of the nev

building has been in use for the past two years even though much of it still hal

to be built.

An older dormitory building houses a portion of the students and a new unit

is under construction. A second unit is in the planning stage. The three should

handle most of the current enrollment. Both the new laboratory and" dormitory

buildings are being financed in part by COSUPI funds.

A home economics unit of 10,000 sq. ft. of usable floor space is nearing

completion and is in partial use. When ready it should provide adequate facilities

for class and practical instruction in the homemaking arts.

A forestry school unit is being inaugurated at one end of the campus. At

present it conslsts mainly of some lath houses and cold frame areas now in use

for propagation of a large var1ety of tree seedlings. ,A 177 acre "mode'l farm'."
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with a barn with accessories for about 50 cows. located in the hillsides

surrounding a small freshwater pond, is used for demonstration purposes.

It is being operated at a profit by a single family.

The university also is in charge of a 62 substation extension service

systea started by ACBAR in 1949 and developed under Professor Machado, the

present rector, and transferred to the university within the past year.

'Curricula

Instruction is furnished in the following programs and with the indicated

enrollment in each year's courses:

Escola Superior de Agricultura
(Curso Superior, upper-level)

Year 1 2 3 4 Total

Enrollment 98 68 52 35 253

Admitted in 1960 were 71 of 179 app1icantI.

ICurso Tecnico de Agricultura
(high school level)

Year 1 2 3 Total

Enrollment 83 57 35 175

Admitted in 1960 were 61 of 297 applicants.

Escola Nacional de Florestas
(Curso Superior, college level)

Year 1, with 26 students started now - out of 54 applications.

(Curso Medio)

Year 1 2 3 Total

Enrollment 45 46 91

(High school level, admitted in 1960 were 41 of 62 applicants.)
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Eacola Superior de CiSbcia Domestica.
(home economics)

Year 1 2 3 4 Total

Enrol1ment 33 40 8 8 89

Applicants admitted in 1960 - 33 of 40.

Although the schedule of the courses taught suggesta an intensive science

course, instruction is at a rather low college level in the ao-called auperior

or upper level courses. The entrance requirement for the upper level is comple-

tion of college, but for the intermediate or lower level (tecnico), reading and

writing were said to be the only prerequisites. Possibly there may also be SOl88

additional qualification, such as farm experience.

Until this year probably not enough space nor equipment has been available

for effective laboratory instruction. Great improvement in thia regard ia now

possible and ia to be expected. The limitation of ataff competence, however,

must not be overlooked.

The level of instruction in the home economics diviaion atruck the Committee

as too elementary to merit clasaification aa higher education. However, the work

will be helpful in better preparing people for routine home management. The

graduatea will serve as high school teachera and home economiata in the extenaion

service, highly important functiona at this atage.

Studenta

A summary of the number of candidates, number admitted to the firat year

course and the backgrounds of students currently enrolled ia provided.

"Dadoa EstaUaUcos sobre a Matricula no Ano 1960"
Alunoa Matriculados 428.

Curao Superior 253
Curso Tec. de Agricultura 175
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Distribui~!o dos a1unos, por cursos, quanto a natura1idade:

Superior

T~cnico de Agric.

Minas Gerais

141

141

Outros Estados

81

34

Palses Estrangelrol

31

Distribui~!o dos a1unos por Estadol

Minai Gerais
Espirito Santo
Rio de Janeiro
Mato Grosso
sao Paulo
Goias
Bahia
Paran'
Para
A1agoas

282
27
18
17
16
12
4
4
3
2

Ceara
Pernambuco
Rio Grande do Su1
Amazonas
Paraiba
Piaui
Rio Grande do Norte
Santa Catarina
Sergipe

2
2
2
1
1
1
1
1
1

DiBtribuiF~o dos alunos por paises estrangeiros

Peru
Bolivia

24
3

Colombia
Jap!o

3
1

Brasileiros 397
Estrangeiros 31

Distribui~lo dos a1unos quanto as profissoes do pais:

Fi1bos de fazendeiros (grandes e pequenos)

Filbos de bancarios, comerciarios, negociantes

Fl1bos de medicos, engneheiros, advogados, profeseores,
contadores, dentistas

Fi1bos de fuocionarlos pUblicoe

Fi1bos de industriais, capita1istas, banqueiros

Fi1bos de milltaree

Fl1bos de diversas professoee
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198 46.26'1

73 17 .05'1

58 13.55'1

21 4.9'%.

6 1.4ot

4 0.93't

68 15.88"L



The data show considerable selection in the case of men (less than Sot of

applicants accepted) but practically none in the case of the girls. The male

students by no means represent "poor farm boys" but tend to come from the upper

economic and/or social strata throughout Brazil and many other Latin American

countries, although the majority still comes from the state of Minas Gerais.

No doubt the school enjoys a wide reputation for effective training.

The annual fees are:

1) Full-time room and board Cr$3,600,OO

2) Half resident (semi-internato) Cr$2,800,OO

3) Non-resident (Externato) Cr$400,OO

The problem of student prerogatives in influencing course content

may not be as strong here as in most places but student influence may still

be stronger than it ought to be in determining general policy and direction of

courses.

Administration and Staff

The acting rector, Geraldo Machado, is a capable person but with minimal

experience in university work other than the extension service which he has

pioneered in Brazil and developed, from its beginning in 1949, to an exceptional

status in the State of Minas Gerais. He has common sense and obvious talent in

dealing with people. He may develop satisfactorily in his present position.

The faculty includes between 50 and 60 professors at the various levels.

Their average level of competence is not high, and no single top-notch scientific

worker was encountered. Several of the younger men, however, have had graduate

work in the United States, especially at the University of California at Davi.

and at Cornell University, and all have had the benefit of the association with

the Purdue program at Vi~osa (in the past eight years).
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Among the more vigorous men noted, not necessarily listed in order of

estimated potential, were the following: (This list may well omit some of

the better people.)

1. Professor Geraldo M. Chaves, plant pathology. He has a workmanlike

laboratory and is isolating some pathogenic fungi new to Brazil (pink root).

2. Professor Flavio Augusto Araujo Couto in horticulture. He works on nutrition

and nutrient compositor of vegetables (garlic, for example).

3. Professor Chotaro Shimaya, botany. Cytology and embryology of some lower

plants.

4. Professor Frederico Vanetti, entomology. He is developing a good laboratory

but has special interest in the applied phase, pest control and so on. He is

handicapped by lack of equipment such as sprayers for field work. His area il a

crucial one for effective agriculture in the Brazilian climate and should be

greatly encouraged.

He laid that at present there are only 50 entomologists in the country and

estimated that 200 are needed.

5. Professor Walter Bruno, chemistry. He works, and hal published papers, in

biochemistry of flavonoids, partly in collaboration with others at 5«0 Paulo and

with Delwiche at the University of California at Berkeley.

6. Professor Otto Anderson, fruit production. He trained with Crafts at the

University of California at Davis in the translocation and effectiveness of

herbicides and is now turning to other phases of physiology, tree crop production

as well as vegetative propagation, and resistance to disease. He seems to be

informed but without exceptional drive to get work done.

125



On the negative side - there appeared to be a glaring lack of concerted

effort both in the plant physiology and soil sections. These sections urgently

need work in mineral nutrition which is not being done. Lack of coordination

between Professor Alvaro Dorofeeff in soils and his "counterpart", Professor

Konke from Purdue, was mentioned as one reason :for this situation. This type

of work is being dabbled in by other departments as well, but should be given

prompt and vigorous attention as the region is known to be deficient in ..Jor

and minor elements. Responses to phosphorus and to boron have been demonstrated.

Lack of zinc seems to be obvious and no doubt other elements are in imbalance

or in short supply. A fuller understanding of this condition and its remedy,

which can be relatively easily attained, might well have enormous beneficial

consequences in crop production, animal nutrition and human health in the

entire region.

SCHOOL OF HOME ECONOMICS, V1COSA
E8cola Superior de Ciancias Domesticas

The school of domestic science comprises two courses: curso superior

(4-year program) and administra~lo do lar (l-year program), with total

enrollments of 89 and 34, respectively. The 4-year program has developed

under Purdue University guidance over the past eight years. It is now under

the direction of a Brazilian woman, a graduate of the Rural University who

has spent one year in study at Purdue.

The l-year program (administra~lo do lar)was intended to be established

as a medium-level school (colegio level), and its graduates were to be prepared

to teach domestic science in earlier grades. However, the high minimum age

requirements for admission do not permit the entrance of such students, and the

high minimum age requirements for school teachers do not permit graduatel of

the program to qualify for teaching positions. The purpole of the program

consequently is confused.
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The 4-year course (curso superior)appearl to be based upon limilar cour.e.

in the United States. Work at the elementary level in the basic sciencel il

required, with laboratory experience limited as noted elsewhere. The new

building, occupied in 1960, appears to provide adequate facilities, and

another wing is projected. In all, the instructional facilities are comparable

with minimal acceptable domestic science facilities in United States high Ichooll,

although the total program is more specialized. Instruction in English, social

Iciences and humanities is included.

Registration in the first two years (33 and 40) il significantly larger

than for the last two years (8 and 8). It is hoped to reduce this high mortality

by a program of continuing scholarship assistance. Students enter from the

colegio by examination. Graduates of the program are employed as county home

demon.tration agents, or by commerical companies, luch as utilities, in sale.

development demonl tra tion progralDl.

Thil is the only program of its ki~d in Brazil, and is said to be the

only one in South America. Brazilians have been brought into its operation more

and more, and the Purdue team is gradually withdrawing. Whether it will withdraw

from Brazil completely, or attempt to establish additional progralDl at other

centers i8 yet to be determined.

SCHOOL OF AGRONOMY, UNIVERSITY OF MINAS GERAIS

Chemistry

Instruction in chemistry is at the most elementary level. The new chemistry

laboratories provide good space. and there appeared to be sufficient chemical

glassware, chemicals. and balances, for adequate instruction at thi8 level. The

one professor, Dr. Walter Bruno, has some publication8on biochemistry. He seemed

alert and industrious, but would need other help to develop a vigoroul program.

(This last would rai.. questioos as to the competence of the students to handle it.)
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Physics

In physics. instruction in the "Superior" program seelllS limited to

agricultural physics. Laboratory work and equipment is negligible. No

satisfactory laboratory space is available. Level of instruction appeared

to be 'low.

Mathematics

Mathematics appeared to be at the level of the United States secondary

school. preparatory for work in topography and surveying.

No research of any kind was going on in any of the physical sciences

or mathematics.

UNIVERSITY OF MINAS GERAIS - GENERAL

Extension Service

The extension service originally started under grant aid sponsorship of

the Rockefeller Foundation (ABCAR) and initiated and developed under the leader

ship of Professor Geraldo Machado has this year been joined to the University.

It is a culturally unique and economically important program consisting of 62

substations in the State of Minas Gerais each with 3 people. a county agent, a

home economics advisor. and a helper. Professor Machado stated that progress va.

slow at first but that DOW the benefits of the program are beginning to be felt,

and it is becoming increasingly effective. Over 1.000 farmers have attended 1

week courses and demonstrations given at Vi~osa (in January and February of thi.

year). Considering the isolated location and other conditions. this truly ia

an achievement.

American Professors

ETA project No. 39 provides for a group of agricultural and home econa.ic.

specialists to be furnished by Purdue University as advisors at Vi~osa. The
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program hal been in operation eight years. The current personnel number.

6 agriculturi.ts and 3 home economists. One of the latter has been there for

6 year., most of the others between 1 and 2 years. They advise their respective

"counterparts" in their specialties (soils, vegetable crop production, agricultural

economics) and also serve in an advisory capacity to other rural universities in

Brazil. Symposia are held and mimeographed copies of the records are distributed.

,They cover such topics a. directions and discussions on various agricultural

practices and how to raise specific crops.

Although this project has definitely given much useful service and in the

case of certain individuals, no doubt represents outstanding contributions to

improvement of agricultural practices, the program as a whole is considerably

less effective than it might be in several respect'l (1) the budget for effective

laboratories and field work i. too low--only $8,000 for equipment and materials

per year for the entire group; (2) lack of authority by the staff to deal

effectively with either .tudent probleml (discipline) or research projects,

except as individuals may be able to persuade their respective counterparts to

act; (This relationship i. often a tenuous one, as would be expected, e.pecially

in ca.e. where the advisor may be a very young man not readily acceptable as the

ultimate authority by the incumbent without danger of loss to his own status.)

(3) possible limitations in staff competence; specialized training should be

given the .taff and broad view leaders should be engaged. (4) severe conditions

of phy.ical and intellectual i.olation in a region not especially suitable for

modern large-scale farming practices.

Mention should be made of the evident progress being made by Dr. &

Irick.on in vegetable crops and by Dr. Hansen in the development of a forestry

program of in.truction and applied work. Forestry ought to be a major consideration

in the region.
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Assessment

It seems clear that the school is an efficiently operated instrument for

general instruction and guidance in the agricultural and homemaking practicea.

As such, it plays a most important role in developing the State's resources

for more effective living. Its influence through extension service, and model

~arm demonstration, goes far beyond its immediate student and home campus

activities. Its effectiveness could be increased in some respects, as indicated

above. In addition as it grows, its curriculum should be broadened to include

stronger programs in the liberal arts.

The possibility of Joining the veterinary school with the agricultural set

up is, as noted on page 119, most reasonable and necessary from a teaching stand

point. However, this does not seem feasible from economic and possibly other

considerations at the present time.
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16. UNIVERSITY OF CEARA, FORTALEZA
Universidade do Ceara

Hi.tory

In the port city of Fortaleza, capital of the State of Ceara, located on

the Atlantic Coa8t le8s than 40 from the equator, i8 the University of Ceara.

~e city, dating from 1577 and first 8ettled in 1612, is rapidly growing in

population, with 281,315 population in 1951 and 370,044 reported in 1958.

The population of the entire state is about 3.25 million. The economy i8

primarily agricultural. Climatic conditions are tropical. An average of

2,00 ~ of rain fal18 during March, April and May, while the remainder of

the year i. dry. The annual average temperature is about 800 F.

8ea breeze adds to habitability.

A con8tant

The univer8ity was organized only in 1955 from the several pre-existing

schools, the olde.t being the school of law dating from 1918. A 5-year cour.e

in engineering, presently limited to civil engineering, wa8 inaugurated in

1956. The following schools or faculties are now functioning: law, pharmacy

and dentistry, agriculture, medicine, philosophy,3social service, nursing, and

economic 8cience. There are also in8titutes of mathematic8, and of chemistry

and technology, the latter including electronics. COSUPI provides support for

the8e two institutes. Also within the university is the Fortaleza Seminar which

function8 as the cultural center for the city. In addition is the recently

dedicated outdoor mU8ic 8hell and Auditorium Antonio Martins Filho.

3 The faculty of philosophy is presently contracted from the Catholic
University of Fortaleza. The University of Ceara hope8 in the very
near future to organize its own faculty of phil080phy, 8cience and
letter8, which will incorporate the various institute8.
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Budaet

The annual total budget has been increa8ed from Cr$131 million in 1957

to Cr$ 508 million in 1960. However, after correction for inflation of the

currency, the figure has not increased materially in purcha8ing power.

Student8

~triculated 8tudent. in 1960 number 2,385,enrolled in the following

different progra~:

Matricula 1960

1.
G r u po.

T'cnico-Cientifico
(c/econOlDia)

(AgronOlDia
(Engenharia
(C. Economica8
(Fil080fia (pesq. de

ri.ica, Quimica, H.
Natural, Mate-'tica
e Geografia)

p/car
reira

185
129
184

Total

498 20.9

2.

3.

4.

Medico

Educaclo

C. Sociai.

(Med ic ina
(Farmacia
(Odontologia
(Enfermagem

(Fil080fia (licenciad08)
(Fil080fia (pe8qui8ado

re8 Pedagogia)
(C. MU8ica (canto Orfe6hico)
(Servico Social

(Diretto
(Fil080fia (pe8q. Hi8toria)

330
61

148
59

377

8
95

565

598

480

565

25.1

20.1

23.6

5.
Letra. e Arte8

Totais:

(C. Musica (men08 Canto) 244
(Fil080fia (pe8q. Meo-Latina.

e Anglogermanica.) 244

2,385

10.3

100.0

(Note that the divi8ion above i8 not nece88arily according to faculty or school.

Note also the figure for the number of 8tudent8 per "cadeira", lU:erally per "chair",

but eS8entially per division or cour8e within a given department).
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Faculty

Pre.ently the faculties total about 400 professors and assistants in the

teaching program of the University of Ceara. Only a small number of these are

"tempo integral," (full-time) and these are in institutes supported by COSUPI

fund••

INDIVIDUAL SCHOOLS, FACULTIES AND INSTITUTES

Faculty of Philosophy

This faculty presently is actually a part of the Catholic Univer.ity of

Fortaleza, and has simply been contracted in name to be te~orarily a part of

the university, thus meeting the legal requirements for its organization. No

work of consequence in the.ciences or mathematics is offered. Plans are afoot

for the organization by the University of Ceara of its own proper faculdade de

filosofia, ciBncias e letras.

Iscola de Agronomia e Instituto de Tecnologia Rural

Thil agriculture school con.ists of two unita, the .chool of "agronomy"

and institute of rural technologoy, both located on a 120 hectare tract on the

outskirt. of the city of Fortaleza. The institution started as a private

agricultural school many years ago, but only during the past few years, subse

quent to the inauguration of the Rural University, has there been significant

progres.. At present there is a unit of older buildings (or parts of one unit)

mainly for administration and lecture-class rooms. It also houses a completely

inadequate library of 2,000 volumes and 50 periodicals. An adjacent smaller

building houses the biochemistry department, the bright spot on this campu••

Mew, modern buildings of about 6,000 sq. ft. of floor space are being completed

and are being put into operation by the departments of zoology, zootechnology,

and entomology. A .mall laboratory and pilot plant building for food technology

is nearly built but is as yet completely without equipment. A 3,000 sq. ft. buildi~i
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i. also under construction which will house testing and research on textile

fiber•• etc. The mo.t impressive new building is the admini.tration building

of the xural lnstitute. It consists of a .e1-ie. of secretarial offices and a

central. totally enclosed director's office which i. practically the only air

conditioned space found on the campus. In addition to the above there are

barns and various accessory buildings.

There is also a 100 hectare farm 18 km. away. which provide. land typical

of the region for field experiments. A new. 3.000 hectare farm, about 100 ~

to the Southwest has been bought for work on arid soil types. It i. tentatively

planned. also. to enlarge the present campus through purchase of adjacent partially

built up areas.

Most elaborate plans are entertained for enlargement of the biological

institute. but the di.cussion made it clear that the intent is to add needed

practical aspects of phy.ics and chemistry in small doees within the biological

institute. No eeriou. cOD8ideration whatever is being given by thi. group to

the development of a truly integrated curriculum in several department. in the

sense of a modern university. Such a plan was in fact viewed as completely

impractical.

Students

The total enrollment was given as 165 student.; the registration figure.

for the 4-year curriculum in 1960 are 64. 60. 33 and 29. i.e., a total of 186.

The plan wa. to limit the entering class to 50. but this year clo.e to 60 of

156 applicants were admitted.

Curriculum

A degree. corresponding to a B.S •• is offered. but the level of attainment

must be considerably lower even than for the average B.S. degree in the United

States.

The courses offered in each year of the 4-year curriculum. together with

the numbers of lecture and laboratory hours per week are a. follow.:
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Aulas por semana
Mat'rias Te6ricas Pr'ticas Horas

First Year

1. Quimica Analitlco 1 2 5
2. Bot'nica Agricola 2 1 4
3. Ftsica Agricola 3 1 5
4. Mate~tica (geometria Analitico e

C'lculo Infinitesimal) 3 1 5
5. Zoologia Agricola 2 1 4
6. Desenho 3 6
7. Trabalhos Prfaticos de Agricultura 1 2

Tot a 1 11 10 31

Second Year

1. Quimica orgAnica 2 1 4
2. Gen'tica 2 1 4
3. Geologia Agricola 2 2 6
4. MecSnica Agricola 2 1 4
5. Bot'nica Agricola 2 4
6. Zoologia Agricola 2 1 4
7. Entomologia Agricola 2 1 4
8.

,
1 2Trabalhos Praticos de Agricultura

Tot a 1 12 10 32

Third Year

1. Agricultura Geral 3 1 5
2. Horticultura e Silvicultura 3 1 5
3. Topografia e Estrada. 1 2 5
4. Zootecnia Geral 2 2 6
5. Quimica Agricola 2 1 4
6. Fitopatologia 3 1 5

Tot a 1 14 8 30

Fourth Year

1. Agricultura Especial 2 2 6
2. Zootecnia Especial 2 2 6
3. Hidr'ulica Agricola 2 2 6
4. Tecnologia Rural 2 1 4
5. Economia Rural 3 1 5
6. Sociologia e Extenslo 3 3

Tot a 1 14 8 30
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Organization and Staff

The school is organized into 10 departments with professors and junior

staffs as follows:

Departamentos No. Professores No. Assistentes

1. Departamento de Mate~tica 1 - Partial Time 1 - Partial Time
1 - Full Time

2. Departamento de Quimica Agricola 1 - Full Time 2 - Full Time
2 - Partial Time 1 - Partial Time

3. Departamento de Fisica Agrtcola 1 - Full Time 2 Full Time
1 - Partial Time 1 - Partial Time

4. Departamento de Bot'nica Agricola 1 - Full Time 1 - Full Time
1 - Partial Time

5. Departamento de Zoologia Agricola 1 - Full Time 3 - Full Time
1 - Partial Time

6. Departamento de Zootecnia 2 - Partial Time 2 - Full Time
2 - Partial Time

7. Departamento de Agricultura 1 - Full Time 1 - Full Time
1 - Partial Time 1 - Partial Time

8. Departamento de Horticultura 1 - Partial Time 1 - Full Time
1 - Partial Time

9. Departamento de Economia Rural 1 - Partial Time 1 - Full Time

10. DeparUmento de Engenharia Rural 1 - Full Time 2 - Full Time

Orfamento (Budget) Para 0 Ano de 1960

Cr$60, 713, 500. 00

The Director, Professor Prisco Bezerra, is a middle-aged, kindly and

apparently practical man, but he seemed to lack the background necessary to

lead the institution along modern lines of instruction and research. His

intended visit to the United States, especially in connection with hydraulic.-

irrigation problems, would be useful also in the above connection, but probably

too little and too late to influence the over-all administrative picture.
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Activities

Teaching .eemed to be at a very low level. There were practically no

laboratory materials and little indication that equipment would be effectively

u.ed even if made available now that adequate space has been obtained. Emphasis

was clearly on lecture rooms and lecturing (probably for the most part without

close reference to standard texts). The laboratories,which had been completed

and are in use, were still practically bare.

No evidence of research was found with the notable exception of Profe.sor

Ventura's laboratories (the chemistry-~ioche~is~rl4epartment).· H. and his group

of young collaborators have developed a very well equipped laboratory including

.pecial instrumentation such as ultra-centrifuge, for identification of proteins

which compares favorably with most small laboratories of it. kind in the United

States. The main intere.t of the group at pre.ent is in plant proteinl, poly

peptides and ammo acid metabolism. Their recent publications. however. include

various other ite~ of analytical plant biochemistry.

Two young person•• Hollanda Lima and Jose Wilson Alencar. plan to study

large polymer biochemistry abroad in the near future. and one bright undergraduate.

who has worked in Ventura's laboratory as a student helper. has applied to work

with H. F. Deutsch in the department of physiological chemistry at the University

of Wiscon.in after graduating in January.

J. Marcondes Borges is a young man. also a professor at Vi~osa, who is in

charge of the food technology installation. He has had some training at Purdue

University. but it see~ questionable that he will be able to complete his

assignment in the next two years. So far not a single piece of equipment or

machinery for his building is on hand and most of it still must be purchased.
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General Impressions

This school is in an extremely poor condition. Although a number of new

buildings have been erected and elaborate plans exist for additional expansion.

there seema to be practically no personnel capable of developing even the

simpler applied phases of agricultural testing or training programs which are

sorely needed in the region. The only hope would seem to be the bringing in

of a number of experts mainly fro~ ·abroa~.

Areas of work which are in obvious need of attention are plant disease and

pest control (probably the same in the case of animals). soils. plant nutrition

and irrigation methodology.

Professor Bezerra and Professor Daria Soares (Director of Instituto de

Tecnologia) are aware of the problema as is the rector of the university. In

fact. plans for action in the indicated and other areas and purchase of equip

ment for existing buildings and for some additional construction are included in

their plans for the period 1960-66. The estimated cost is Cr$185 million ($1 millioo).

If these funds are enough to accomplish their objectives and can be used effectively,

it would be difficult to envisage a more significant investment in "human better

ment." Unfortunately it see~ most doubtful that the types of specialists needed

to make these plans realistic actually can be obtained. Perhaps more progress

would be made with 2 or 3 times the stated expenditures concentrated in some

limited portions of the envisaged program.

Projected Marine Biology

The university administration, at least the rector, was keenly aware of tbe

need and possibility of promoting the fishing industry of the region by establlsbiaa

a limnology institute mainly perhaps for the study of fishing practices in the

region. So far, however, nothing concrete has been done.
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There are 26 extension centers in the State of Cear' operated by the

achool of agriculture. The rec·tor has had contact with and has been at the

Uhniversity of Kansas, and studied similar problems there.

SCqOOL OF ENGINEERING, UNIVERSITY OF CEA~

This school of engineering was established in 1956 as a 5-year program.

Its present curriculum is limited to civil engineering; other curricula will

be considered in the future. COSUPI support covers some 20 percent of the

engineering budget.

Students and Faculty

A faculty of 70, of which one-half are professors, is currently conducting

classes for 128 students. Of the 14 students admitted five years ago, one student

died and another dropped out. Twelve students are expected to graduate, which

i. a rather phenomenal survival rate. This year 35 student. were accepted from

110 applicants. Actually 50 vacancies existed, but the applicants were poorly

prepared and many are taking a preparatory course given by the .chool of

engineering. Of the faculty, those who teach basic science courses are largely

full-time under the COSUPI agreement. Those who teach engineering courses are

largely part-time professors.

Laboratories and Library

The basic science laboratories are wholly inadequate. First year physics

is taught in a new laboratory equipped with crude homemade apparatus. The

second year physics laboratory is better equipped with some modern meter. of

an essential nature, but the laboratory is not above a minimum high school

standard in the United States. A small materials testing laboratory has been

given COSUPI funds and has excellent new testing machines (German). Also the

machine shop has several new quality machine tools.
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The electric power laboratory now being installed will be well equipped

with motors and meters manufactured in Brazil. Two diesel-electric generators

will provide power for the laboratories and testing equipment as well. The

so-called thermodynamics laboratory is a simple mechanism demonstration

laboratory of high school level. There are no experiments of any kind planned.

A combined chemistry - chemical engineering laboratory is set up for work on

palm oils. The equipment is in the stage of construction. but it appears that

it will be useful in developing controls and standards for local industry.

Doubtless it will also be useful for some specialized instruction.

The geology laboratory seems quite well developed for a department only

five year. old.

The engineering library contains no more than 2,000 volumea, which is

entirely inadequate.

Aasessment of Engineering

The single curriculum structure of the School of Engineering of the Univeralty

of Cear' is being stretched out of its basic form to attempt to prepare engineer.

to serve all purpoaes of thia region of Brazil. Baaic acience work must be quite

weak even though theoretical preparation in mathematics may be rather good. It

would be best for the school to set up a second curriculum in mechanical-electrical

power and then give two groups of engineera better specialized instruction. Clearly,

however. both laboratories and faculty muat be improved to make the result creditable.

It will be necesaary to train young Brazilians in foreign countries and to hire

permanently some foreign profeasors to atrengthen this purely provincial staff.

An unusual feature of the engineering school was the instruction in English

made optional for all students. and requiring two hours per week of class tt.-.

About one-half of the students in the school elect this courae.
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INSTITUTE OF MATHEMATICS, UNIVERSITY OF CEARA

History and Background

This institute came forth from a private institution, namely the

Instituto Cearense de Mat~m~tica, founded in 1954 by the board of the institute.

The members of the Executive Board of the Institute are: Professor F. S.

C8valcante. Director; Professor Milton C. Martins; and Professor A. G. Colares.

The main activitie. of the institute are regarded as instruction of under

graduate students and the preparation of future graduate students. For this

latter task. the institute has been in close contact with the leading mathematical

centers in Brazil, namely the Instituto de Matematica Pura e Aplicada (IHPA).

Conselho Nacional de Pesquisas (CNP), and the Department of Mathematics of the

University of $.Wo Paulo.

Faculty

There are three members of the institute on leave of absense from the

University of Ceara working in graduate courses in the IHPA. Rio de Janeiro. All

of these member. work in the field of differential geometry. under the direction

of Profes.or Elon L. Lima. Ph.D (Chicago). The minimum period they will .tay in

IMPA is about two years. beginning 1959.

During the years 1959-60 the institute brought under contract several

profes.ors who gave courses at an advanced level. The general subjects included

in these lectures point toward the direction of harmonic analysis. namely Banach

algebras. integration theory. Hilbert spaces and Haer's measure.

Library

As a private institution. the institute received a grant of US$I.OOO from

the Rockefeller Foundation for the library. Following the Rockefeller Foundation's

policy in its granting. its purchasing department was furnished a priority li.t

of books to be selected.
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Beyond the Rockefeller Foundation support the institute received a grant

of Cr$200,OOO from the Conselho Nacional de Pesquisas (CNP) for its library.

Outside Support

The institute,on several occasions, received very stimulating support for'

s~me of its activities from the CNP and the Campanha Nacional de Aperfeifoamento

de Pessoal de Nivel Superior (CAPES).

The CAPES gave a total of four air fares between Rio-Fortaleza-Rio and a

non-utilized air fare between New York-Fortaleza-New York. This trip was abandoned

because of the difficulties presented by the non-American mathematician, Dov

Tamari, to leave the United States for a few weeks to stay in Fortaleza. How

ever, the institute hopes to have him working in cooperation with them next year.

Beyond these air fares grants, the CAPES gave to the institute a fellowship in

an amount of Cr$l2,OOO per month. This fellowship is being utilized now by a

member of the institute, at the IHPA.

The CNP, beyond the grant for the library, gave three fellowships, one to be

occupied at IHPA and two at the institute.

INSTITUTE OF CHEMISTRY AND TECHNOLOGY, UNIVERSITY OF CEARA

This institute is under the direction of Professor Manuel Matheus Ventura,

a graduate of the agricultural school, and professor of biochemistry there. (His

active research program and well equipped laboratory have been commented upon

earlier.) The institute presently seems primarily concerned with applied researcb

and consulting, which is carried on for various governmental units and agencies,

as well as for private busines. This is often, if not completely, on a co.t

reimbursement basis, and is a part of the community-state service program of

the university.
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At present, the institute can handle chemical and electronic problems.

The chemical work is directed by Professor Ventura; the electronic work is under

the assistant director of the institute, Carlos Ernesto de Pontes Dias. He is

a graduate of ITA at S~o Jose dos Campos, a native of Fortaleza, with two years

of study and work in Sweden and two years in Germany. He is fluent in Portuguese,

Swedish, German and English. The staff consists of four agriculture school graduate.

in chemistry, and one in electronics.

The laboratories of the institute are about to move into a new building of

modest size, which will be completed within a few months. Professor Ventura'.

own laboratory is at the agriculture school several kilometers distant, and will

remain there.

An attempt is being made currently to organize an institute of physics.

Libraries

Libraries are specialized by institutes of schools. A centralized common

card catalog is being organized at the Reitoria, and possibly a main library may

be in prospect.

Expenditures for book. for the year 1960 are Cr$l,2 million. The present

libraries are considered inadequate.

Six-Year Development Program

An impressive feature of the University of Ceara is the "SiX-Year Development

Program (1960-66), which was conceived and worked out with full faculty participa

tion through the first and second annual seminars of the professors. Reproduced

in mimeographed form, this plan opens with a valid statement of the philosophy

of a true university, followed by-a statement of objectives (carefully determined

to meet regional needs), and the manner in which these objectives are to be achieved,

namely specific programs, personnel organization, and needed staffing.
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Estimates of student enrollment take into account the population growth

of Ceari, and the increase already apparent in the number of secondary school

students. The responsibility of the university to improve the quality of pre

university education is recognized. Almost unique is the recognition by the

university of the necessity of a program of student recruitment, and the plans

for inaugurating such a program.

Estimates of staffing for instruction, research, and administration have

been made for the six-year period. Budget estimates of capital and current

fund needs are projected.

This forward planning appears to meet the most recent criteria set forth

in the United States as necessary for U. S. institutions of higher learning in

recent foundation-sponsored conferences and publications. It is doubtful if

there are 10 percent of U. S. institutions that have done as thoughtful and ae

comprehensive a projection of program and needs.

Assessment

The rector of the university, Dr. Antonio Martins Filho, seems to have a

better over-all concept of what a university should be than almost any other

rector met in the institutions visited.

A critical problem exists relative to the quality and training of the faculty,

but it is believed that the rector is aware of this. Staff is currently being

sent abroad for training.

If resources (financial) and quality staff can be found in adequate amount,

and the projections already made can be implemented, the University of Ceari should

become a strong institution, and a leading factor in the development of the "Other

Northeast" of Brazil.
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17. UNIVERSITY OF PARA1BA, CAMPINA GRANDE AND JO~O PESSOA
Universidade da para1ba

ENGINEERING SCHOOL AT CAMPINA GRANDE

General Information

This institution was organized seven years ago. It has graduated two

classes of about 10 civil engineers each. However, current admission is some

35 students per year. The school is a provincial civil engineering school

which is being helped by COSUPI to attain a professional standard. It is

presently located in a single building in the center of town. A new build-

ing is being constructed at the edge of the city. It may, therefore, be

assumed that an adequate plant will be available shortly. The plans and site

were inspected. Work is progressing at a reasonable rate.

Students and Faculty

Since the students are admitted by examination and only one-third of the

applicants are admitted, it may be assumed that the students have an adequate

level of intelligence for undergraduate engineering study. The standards of

the best schools of engineering, where only one student in ten is admitted

would probably be out of keeping with the kinds of jobs available in the

region.

Employment is presently restricted to work with three Federal and State

government agencies, The Highway Department, The Irrigation and Drainage

Department, and the Department of Mineral Resources. Hence, it is under-

standable that the most important initial study for this region would be civil

engineering. However, unless this region industrializes, its 23 million people

appear to be in the serious position of a continued low-caloric diet because

the region is not a fertile farming area and is beset with drought.
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The dean or director, Antonio da Silva Morail, .eems to be a .atilfactory

admini.trator and engineer. Hi. background i. that of a chemi.t or che.tcal

engineer. The faculty now conli.t. of six-full-time profe.sorl .upported by

COSUPI and 22 part-time teachers from government agenciel, a total of 28.

~ere are allo 18 student monitors from the upper claise••

~boratoriel and Library

There are eSlentially no laboratories at the Campina Grande School of

Engineering. There is a very limited mineral collection in one ca.e and a

phylici laboratory with limited space and equipment. The part-time profe••ore

attempt to teach their Itudent. in the laboratoriel of the local Federal or

State agencie.. A .oil. laboratory and a concrete te.ting laboratory were

in.pected in the building of the Highway Department. The.e laboratories ..re

adequate and quite unoccupied. Hence, they may be avanable for Itudent

laboratory ule. The concrete being poured at the new college building we. of

.uch poor quality and 10 non-uniform in conliltency that one wonderl whether

there il much for the Itudent to learn about modern quality control method. in

thi. area which utilizel provincial tool. and methodl.

The library contains some 2.000 volume. on all pha.e. of engineering aDd

.upporting sciencel and economics. It mu.t al.o .erve al a textbook lource

for many Itudentl who cannot or do not buy textl. It i. therefore quite in

adequate. It i. about the lize of many civil engineering department libraries

in United State. in.titution. when they are backed up by a central engineerina

and .cience library for faculty and advanced student u.e.

ASle8lment of the C8!IIPina Grande School of Engineering

Thia situation reminds one of lome .o-called "resident centers" in the United

State. where education cour.el or technical courses are given by a ...11 re.ident
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etaff witb the aid of local teacbera. It ia no better bandled in Brazil tban

in the United Statea. Everything ia wrong with the engineering scbool of

Campina Grande except ita entbuaiasm and tbe need for its services by tbe town

aDd region. It would bave to be condemned aa a viaionary experiment except

for the fact that it now has COSUPI support and will doubtleas be Federalized

abortly. Witb its new plant and COSUP1 profeaaora it could be lifted to

'minimum profeasional atatue in 5 to 10 yeara. The necessary steps would be

to aend about aix of ita best graduatea to the United Statea or Europe for

two yeara of advanced training. Even before they return, tbree or four

permanent foreign profeasors of known capacity abould be added to the ataff.

Thia group of perhapa 10 persons could then be truated to eet up a plan for

perbapa two curricula and for the supporting laboratories and library that

could be bougbt witb COSUPI funda. Thie technique could be expected to produce

within 5 to 10 yeara an atmosphere more nearly like that observed at tbe

Scbool of Engineering of Sio carloa. Such an inatitution would quickly attain

the level of accreditation demanded by ECPD in the United Statea. An inetitution

aucb aa Rose Polytechnic Institute might approximately represent tbe objective

aougbt. Only if industry develops quite rapidly in this region would it aeem

esaential to plan on a much larger institution with a research objective at

campina Grande. The achool's preaent plans for expanaion to perhaps 500

atudents in 10 years would aeem realistic and adequate for local needs.

ENGINEERING SCHOOL AT JOAO PESSOA

General Information

This school of engineering is located at the central location of the

University of Paratba in the city of Jolo PeSS08 (20,000 population) at a
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dietance of some 50 to 60 miles from Camp ina Grande. It is somewhat surprieing

to find two schools of engineering operated by one small univer.ity in town••0

close together. The surprise is considerably gr.ater when it is di.cover.d

that each offer. only a curriculum in civil engineering with identical cour••••

Even this duplication might be explained if the institutions had long hi.tori••

and had been establi.hed at a time when communication was limited. However,

the.e excuses are entirely absent since the .chool at Camp ina Grand. i ••even

years old and the one at JoDo PeSS08 is four years old. It seems clear that

the.e in.titutions were e.tablished in competition as a matter of local pride

without a sufficient rea.on and without a plan of cooperation.

Faculty and Students

Of some 900 students in the university fewer than 100 are at Jolo Pessoa

in engineering. Only five will graduate in the fir.t class in 1961. Only 16

students pas.ed the entrance examination for admission in 1960 out of 38

candidates. Hence the .electivity i. the lowest for any engin.ering .chool

visited. Two profes.or. are listed as full-time in ba.ic science in.truction

for the engineers. All other professors and assistants are part-time. It wa.

also stated that the students were largely part-time which probably explain.

why only 5 out of 11 fifth year seniors will graduate in 1961.

Plant and Laboratories

Up until the present time the plant and laboratori.s have been nonexistent.

Apparently this was not accepted as a reason why engine.rs could not b••ducat.d

at Jolo Pessoa, however.

Curr.ntly, an old prison building is being renovated by a contractor who i.

also a professor of descriptive geometry. The building will provide minimum space

for about 100 students, but it is not being adapted to laboratorie••
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In fact there 11 no indication of a plan to conltruct engineering

laboratoriel. The plan doel include a chemical laboratory, a physics laboratory

and in8trument8 for 8urveying and mensuration. The inltrument8 purcha8ed for

phy8ici left one with the feeling that textl had been 8urveyed for picture8 of

equipment and the neare8t thing 8elected from a catalog. For example, 80me

balancel had been ordered from a 8eventeenth century de8ign and placed be8ide
•

'a modern automatic balance that i8 not even available in mo8t engineering Ichooll

in the United Statel. Then one ob8erved the mo8t expen8ive brocular micro

Icope8 worth $300 apiece where 8imple in8trumentl are in common U8e in the

United States at a C08t one-third as great. Such incon8i8tencies indicated

that the inltrumentl were either lelected by uninformed part-time profel80rl

or by the admini8tration without sufficient advice.

The half dozen profelsorl interviewed briefly did not 8eem to be a8 alert

al thOle at Campina Grande perhaps partly becau.e of a considerable age differential.

In general they gave the impreslion of being capable practical engineerl without

much experience al profe880rl. This impression was heightened by the perlonailty

of the dean who il a general of Army engineerl that ..intains an eltablishment in

Jolo Pe88Ga. It 8eemed clear that he was the dominant figure not only in the

college of engineering but in university administration where he had no hesitancy

in speaking for the rector in the rector's presence. Perhapi luch an individual

may be needed to establish an engineering college from scratch but hil influence is

clearly not of a u8eful nature academically. Hil answer to the question of why

two engineering collegel vere being operated by one univer8ity was that three or

four are needed. This answer gives a picture of the individual lince the

lurrounding area is the least indultrialized and the poorest along the Brazilian
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coast. So far the only employers of engineers have been the State and Federal

governments. One good engineering school would strain the resources of the are.

for its adequate support and would quickly produce engineers for export if it

developed an economical size of 600-800 engineers subdivided into the main

engineering branches.

NON-ENGINEERING SCHOOLS OF THE UNlVERSl1Y OF PARA'{BA

The University of Paraiba has three wholly incorporated faculties of

philosophy, nursing and dentistry and three affiliated faculties of medicine,

law and social sciences. Engineering at C8mpina Grande is incorporated, but at

Joao Pessoa it is merely affiliated.

This is a state institution receiving its funds for operation from the

State of Paratba but obtaining building funds from the Federal Governaent.

OOSUPI funds are being used to construct the new engineering building at

Campina Grande and to buy equipment for both engineering schools. The faculty

of philosophy contains staff for only geography, languages and sociology. The

other schools were not inspected and were not suggested for inspection probably

because of their lack of adequate status. This is clearly a state of birth

rather than maturity for a university.

The rector expressed a strong interest in establishing an institute for

the study of economic problems. He mentioned only agriculture but offered no very

convincing explanation'as to why a school of agriculture might not be more useful

to the university than an institute of economic.. The feeling engendered is that

.Jn~gfficient planning has been done in all areas of the university. Perhaps the

fact that the rector has been in office only five months and shows little evidence

of real leadership explains the situation observed.
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Mathematics, Physics, Chemistry and Life Sciences

At C8mpina Grande very little exists at present in the physical sciences.

However, the director seemed to understand the problem and the need for such

development. Given finances he may be able to generate the necessary impetus

to achieve an acceptable level of undergraduate instruction in basic science to

.support his school of engineering. Nothing beyond this can be anticipated.

At JoRo Pessoa there is no instruction in mathematics or physical science

except in the school of engineering. Even there the Committee found no evidence

of understanding of how a laboratory for physics or chemistry should be developed.

Considerable new equipment purchased with COSUPI funds seemed almost randomly

selected. The outlook here for physical science instruction even at the beginning

college level is quite bleak.

Life sciences are practically nonexistent at the University of Paratba

aDd according to the rector none are contemplated or needed. However, in response

to questions, the rector and dean of engineering stated that 90 percent of the

economy of the State is from agriculture. Cotton, sisal and sugar are the main

crops. It would appear, therefore, that the responsible people have little

understanding of the relationship of the university to the economy of the State

or they would recognize that an attack upon biological and especially agricultural

problems through education is an important task for the University of Paratba.

UNIVERSITY CITY

As in many places in Brazil, a University City is being planned although

neither plans nor the location were presented for inspection, which was unusual.

It was stated that the first new building would be started in December, 1960.

This is to be a student union and dormitory. Other buildings apparently under
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planning are an auditorium and administration building. The rector had no

relponse to the suggestion that perhaps the first buildings should be academic.

Enough money for 3 or 4 average buildings, Cr$ 82 million, has been appropriated

by the Federal Government for the University of Paraiba.

ASSESSMENT OF THE UNIVERSI1Y OF PARAtBA AND ITS SCHOOLS OF ENGINEERING

All evidence points to a lack of coordination and of central planning that

would luccessfully produce the elements of a univerlity. Two undeveloped

engineering schools witbin one university lome 50 milel apart, giving the lame

single curricul~ i8 whollylnexcusable. Note tbat thele two institutionl are

not brancbel of a lingle engineering Ichool. The plan to expand all available

funds for buildingl of an extra-curricular nature without providing any academic

facilities i8 witbout precedent in the previoul inlpectionl by the Committee.

The only excule given for planning the development of two competing engineerina

Ichooll wal that they would be federalized 10 that the financial burden would

not be borne by the region. Finally, there was no evidence of educational

leaderlhip or of faculty recruitment in engineering that could offer any bope

that two creditable engineering schools would emerge. Outlide control Ihould

clearly be uled from any available lource to develop the Campina Grande School

of Engineering which leems to offer the best pOlsibility for development, but

fundi should not be waited on the leiS promiling competing Ichool at Jolo Pelloa.

AI background for engineering it will be neceslary to give much greater

attention to the physical Iciences and mathematici. Again, with two engineering

Ichooll thil will mean dissipation of effort in the physical Iciences. Any

development ~n the area of life sciences appears to be probably limited to the

Ichool of medicine unless the critical need for agricultural education Ihould be

allumed by the University of'Para1ba.
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18. THE UNIVERSITY OF RECIFE

General Survey

This university is located in a city with a population of 800,000, the

largest in the Northeastern area, and the fourth largest in Brazil. Its

over-all enrollment is 3,000. The oldest unit, engineering, was established

in 1876; the university wos established in 1946.

The University City site has an area of 50 hectares. Quarters for the

faculty of philosophy and the chemical institute are now being erected on the

site. This is a small but brave beginning. Thirteen institutes and eleven

schools, a total of 24 units, make up the University of Recife. Obviously,

many years will be required for the transfer of these units to University

City.

The university has been beset by strikes during the past year or two.

As a matter of fact, there was a strike in progress at the time of the visit.

Moreover, on good authority it was learned that the students are planning a

general strike in protest against the administration for its failure to put

in their ideas of needed courses and to have a live educational program i~

keeping with the needs, as they see them, of Brazil. According to statements

made by officers of the student body, the recently constructed engineering

building was the outgrowth of an earlier student strike. These students also

sat in when the Committee met with the rector and members of his staff.

Obviously the teaching program cannot be strong in light of the student

discontent and loss of time because of strikes. On the other hand, some solid

work seemed to be in progress in 2 or 3 of the research institutes, notably those

of mycology, antibiotics and oceanography.

The remainder of this report will deal with engineering and the research

programs of the institutes.
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School of Engineering

Thi8 inltitution, established in 1896, il a Federal school offering

curricula in civil, mechanical, electrical and mining engineering. Ellewhere

in the university there i8 a Ichool of chemistry and chemical engineering,

but no coordination existl between these two branchel of engineering, aDd no

courlel are Ihared in common. COSUPI funds are being used in the purchale of

'equipment on a small 8cale in engineering even though there are no full-time

COSUPI profe8sor8 in the Ichool of engineering. Although, generally Ipeaking,

the univer8ity appeared to have little influence upon the 8chool of engineering,

it 8hould be noted that an embryo chemical engineering curriculum wal dropped

in favor of the 8chool of chemiltry when the univerlity wal federalized.

Nevertheles8, the exiltence of an in8titute of mathematics and an in8titute

of geology leems to have had no recognition by the Ichool of engineering in

terms of dependence thereon; mathematic8 and geolo~chemiltry and phylicl

are being taught to engineerl wholly within the framework of the Ichool of

engineering.

Studentl and Faculty

There are 300 Itudentl in total, which is very low for a rather elaborate

polytechnic in8titute with a long and di8tinguished tradition. It leems evident

that the reputation of the inltitution i8 no longer diltinguilhed. For example,

only 43 new Itudent8 could be accepted in 1960 out of 180 applicantl becaule of

loW quality. The part-time faculty includes 50 profellorl and 10 alliltantl.

It wal eltimated that 40 percent of the studentl are in civil engineering with

25 percent each in mechanical and electrical engineering.

Curricula and Laboratoriel

Since all balic Icience for engineer8 il given within the polytechnic
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institute there are laboratories of chemistry, physics and geology. These

appeared to be acceptable when used only by engineering majors. They would

be quite inadequate for instruction beyond an introductory level in science.

It vas not possible to visit the civil engineering laboratory, but this was

described by students as being limited to testing materials without soils

mechanics or hydraulics. The laboratory of electric power appeared adequate

although much of the equipment waa old. No other engineering laboratories

exist although aome are planned. These plans appear to be waiting for completion

of the new laboratory building for electrical and mechanical engineering which

is an excellent structure. However, unless a great deal of new laboratory

equipment is purchased the new building may pot add greatly to the rather

limited emphasis upOD experimental vork that has evidently been the pattern

up to now.

Engineering Library

A well balanced engineering library of 10,000 volumes exista and seems

to be in more use than has been observed elaewhere. It is clear that the

library is well organized and well handled.

Graduate Work

There is no organized graduate work in this school which is surprising in

view of the fact that it has been the main institution of higher learning in

its region. An occasional specialized course has been given as a service to

employed engineers in Recife. Although graduate work is not well developed

elsewhere, greater interest was shown in it in several other institutions.

Assessment of Engineering at Recife

One quickly recognizes. the engineering school at Recife to be one that is

very proud of ita tradition. However, it has not really developed beyond its
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original atatus as a school of civil engineering despite the organization of

other curricula. No real laboratoriea were provided and the part-time faculty

ahowed little interest in laboratory instruction. The students stated that

they had forced the construction of the new laboratory building just being com

pleted' by striking - two years ago. This was confirmed by the Director of COSUPI.

If it is true that a student strike was needed to initiate provision for

minimum laboratory development, there isn't very much reason to assume that the

reault will be very effective. This institution clearly needs some young blood

from centers where there is a scientific approach to laboratory experimentation.

Such individuals must be employed full-time and given status comparable to the

catedraticos. With the addition of 3 or 4 able laboratory teachers and proviaion

for modern equipment designed to aid experimentation by students, the character

of the institution might undergo rather rapid change. However, unless the chang.

can be initiated from within, rather than in opposition to the deaires of the

rather large faculty already in existence, it might well fail. One geta an

impression in this inatitution that change may be strongly resiated.
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LIFE SCIENCES. UNIVERSITY OF RECIFE

Mycology Institute

The institute of mycology has its headquarters in a small old building

on the downtown university site. Its exterior suggests an old small herbarium.

'museum or possibly a private home which totally belies the intense Icientific

activity within. The director. Dr. A. Chaves Batista. is a dynamic. forceful

personality who about six years ago was given the opportunity. by the rector

of the university at that time. to build up his own program in mycology.

Dr. Batista is engaged in several projectl. Firlt. he is predominantly

interested in a Iystematic study of fungi (taxonomy and general biology) but

also. in various practical alpects. with some emphalis on species which are

pathogenic to man and animall. At present he hal a ltaff of 24 trained

,profeslional collaboratorl and a total group of about 60 people working

with him. This includes various visiting specialilts from abroad (This year,

for example. from England. the international type collection in Holland.

Argentina. the United State.. )

The activities of this group last year included the classification of

about 2.500 Ipecimens of fungi sent to this institute for positive identification.

Studiel were made of various pathogenic species and some progress was achieved

in their control with antibiotics and other drugs. One cure was recorded of an

ordinarily blinding and fatal fungus case. using a new antibiotic.

In the course of lix years a type collection of about 20.000 living

fungul Ipecimens (species or items) has been developed and 1s being maintained

for comparative purposes. Also a standard slide collection of about 20.000 fixed
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preparations has been prepared and indexed for use.

Dr. Batista has built up a surprisingly complete library for his general

and specialized needs - mainly by the ingenious device of obtaining (often as

a gift or loan) microfilms of important classical works and having these

expertly copied and bound by his own skilled personnel. They also print

numerous publications from the institute. The copying procedure eliminates

both the high foreign purchase and import costs, which normally would be

prohibitive. Some of these and other activities have overflowed the limited

quarters into small units of primitive construction in the "back yard" of

the institute.

The director has also a clinical set-up for research, including a com

prehensive study of relationships of asthma attack to concurrent specific

fungus spore populations in the air, and to fungus infections. By noon on

the day of the visit, over 240 patients had been examined or treated on the

premises in a small, si~le but workmanlike "laboratory set-up." The waiting

room was merely a few benches under a circular palm frond roof. A second such

arrangement with tables served as work space and also for eating quarters for

staff and other personnel.

This unique beehive of pure and applied scientific activity obviously is

the product of and is dependent on Dr. Batista's drive, scientific acumen,

dedication and organizational capacity. He stated that only by exhaustive

effort, by completely divorcing himself from all social activities and from

"university coamittee work" of various kinds, had it been possible to attain

the present working organization. Even so, he stated, it could not have been

achieved within the framework of departments of the faculty of philosophy.
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Finance.

The budget was discussed in general terms and with reference to some

.pecific items such as the library and personnel. Apparently the main support

i. from university funds, (the director of the institute is responsible directly

to the rector) but some additional sources no doubt also are being tapped. Real

difficulty is encountered in holding competent specialized personnel because of

low salary limits. Two persons, devoted scientists but unable to support

familes on Cr$15,000 per month allotments, had left within the past month for

private medical practice. Another was going into a commercial firm in sao Paulo.

Professor Batista holds the chair of plant pathology in the university

agricultural school, where he teaches the regular course in this subject. Thi.

year the enrollment i. 28 .tudents, who have two hour. of lecture and four hour.

of laboratory work per week. He stated that attendance in hi. classes was 100

percent except for bona fide illness absences, not because he insisted on

attendance, but because the parents insisted on it since all knew that otherwi.e

the studentl would be failed. It is believed that this point serves to illultrate

further the dynamic qualities of Dr. Batista and also points up the importance of

the individual teacher in the success of any sYltem of instruction.

Plant Pathology in Agriculture

Professor Batista stated that the total effort in applied aspects of plant

pathology is confined largely to the State of sao Paulo. There training in this

area i. provided at Piracicaba by Professor Galli. in plant disease control by

Professor Vargas at campiD8s, and considerable work is done at the Inltituto

Biologico. The Committee has seen that some work is also being started at

Vi~osa in Minas Gerais. It would seem, however. that at present this nationally
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vital agricultural problem is given far from realistic consideration.

No departments in life sciences in the school of philosophy were recOtmtended

and hence were not visited.

ANTIBIOTICS INSTITUTE, UNIVERSITY OF RECIFE

The Instituto Antlbiotico is an ultramodern Cr$14 million structure recently

built on a 1,000 hectare new university site. It is located next to the first

unit of the chemistry institute which is now nearing completion on a 7-hectaro

plot allotted to this science and close to the medical school teaching and research

center, parts of which evidently are in operation. A hospital is in the early

stages of construction. The institute, therefore, is strategically situated.

Its director, Professor o. Gonfalves de Lima, unfortunately was out of the

city at the time of the visit.

The total scientific staff consists of some 20 senior professional people,

12 technicians and about 10 to 12 graduate students. The operating budget is Cr$5

million per year. The technicians' salaries were stated to vary from Cr$6,OOO

to Cr$26,OOO per month. It hardly seems possible, therefore that the above

budget would include salaries of professors.

The separate sections are housed in one or more modules of a completely

integrated two-story building. Each module consists of a stall about 25 ft. 1001

and 18 ft. wide open to a common corridor on each side and with an adjacent small

glass brick enclosed room used for storage, etc. There are six modules per floor.

The work of the sections is coordinated to a greater degree than is generally

true in institutes with "departments." The microbiology section, shown by Dr.

J. O. Falcao de Morais, is engaged mainly in systematic and yield aspects of

antibiotic producing strains of streptomyces and other fungi. The microbiolOlY

section is the only one with a regular teaching program. An introductory micro-
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biology course with 3 lectures and 6 hours of laboratory for 30 weeks, is being

given to 24 students this year. The average regular attendance was estimated

at about 60 percent of the enrollment. Advanced instruction is provided to 6-

10 students a year. This year there are 3 students from chemistry and 3 from the

medical school.

The basic subjects of the other sections are taught in the chemistry department

or institute of the school of philosophy.

The biochemistry section under Professor Bento Magalhaes Neto is engaged in

the isolation and characterization of biologically active substances which have

been disclosed by the microbiologists. At present two main chemicals are being

processed as possible practical antibiotics. Both are in crystalline form but as

yet of unknown structure. One, from a plant source is called biflorine.

Professor Aristides de Paula Gomez in the laboratory of experimental cancer

is testing the carcinogenic or anti-carcinogenic action of some of the fungal

products which are being isolated on a comparative basis with known tumor agents

and inhibitors on rats. This project was on a minor scale and seemed to be

completely uninspired.

A project in a fourth section on mass culture of Torula and other possible

fodder yeasts with the intent to produce high protein feed from sugar mill wastes

seemed to be inexcusably primitive considering the marked progress in this type of

work elsewhere during and after the war.

Professor Alberto Martins Moreira showed me the new chemistry unit being

completed next door. It is architecturally a very novel and most pleasant

building. It should provide room for teaching the several standard chemistry

courses to some 100 to 200 students {much emphasis had been placed on student
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laboratories), and ample room is still left for research facilities for the

.taff. Judging by the set-up in the chemistry department in its old quarters,

some doubt might be raised as to the extent to which research may be pursued in

the new quarters.

General Impressions

Excellent space and good equipment is provided and used for small scale

work on antibiotics. The staff, at least in microbiology and biochemistry,

seemed to measure up to average international standards of workmanship. However,

there was no evidence of unusual orginality or unique local flavor in anything

that was shown. The half dozen professors who conducted the tour did not

communicate enough in any common language to make possible detailed discussion

of their work; however, it was clear that most operations were of a routine

nature. Equipment necessary for large-scale experiments or for applied work in

fermentations, etc., was not seen, and probably is not available in the building

or elsewhere.
PHYSICAL SCIENCES AND MATHEMATICS, UNIVERSITY OF RECIFE

Although instruction in the physical sciences is offered in several faculties

and schools at the University of Recife, the activity appeared to be developing

in the newly created institute of physics and mathematics. The institute of

chemistry is reported to be preparing an active program of research, and already

to have good equipment in its new University City building. Instruction in

these disciplines within the faculty of philosophy and the school of engineering

appeared typical of most Brazilian institutions, with quality of instruction leaving

~ch to be desired, a meager number of students, and inadequate laboratories and

libraries.
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Instituto de Ftsica e Hatematica (Institute of :?hysics and Mathematics)

This institute, organized in 1954, appears typical in being outside of

other faculties and schools of the university in organization, yet overlapping

in personnel. Apparently the establishment of such institutes is motivated

in part as a means to circumvent the narrow curricular restrictions of the

Federal Law, and in part to overcome the impediments and inertia of the

"Cadeira" system, and catedratic professorships. The staff presently consists

of one theoretical physicist, Professor Freire, who is the director of the

institute and "tempo integral:' and seven mathematicians. Of the latter group,

only one is "tempo integral:" 2 are assistant professors and five professors;

other appointments are in the faculties of philosophy and architecture, the

schools of engineering and chemistry; outside commitments range from 6-13

hours per week. There is no work in applied mathematics. The need for more

physicists, especially experimental physicists, is realized; already under

contract is a cosmic ray physicist who is returning from study in the United

States.

The institute has led an active program of visiting professors, with stays

ranging from several weeks to three months: Denjoy (Paris), Godement (Paris),

Bruhart (Nancy), Nachbin (CNP and IMPA - Instituto de Matematica Pure e Apliceda

Rio de Janeiro), Albuquerque (Coimbra, Portugal), Kahane (Montpellier), Ehresman

(Paris), and Gomes (ITA). Seven publications, primarily text notes for the

courses offered, have been issued by the institute.

The institute has about 20 students at present; it has had a total of 35

students, 10 of them "postgraduate." Several of its students are now at IMPA.

Seven scholarships are provided by CNP. Of its present annual budget of

Cr$ 5 million, 40 percent is from the University of Recife, 40 percent from
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COSUPI, 10 percent from CAPES and 10 percent from CNP. COSUPI funds are used

for support of "tempo integral" appointments, and for the journal purchases for

the library. The director feels that the institute should have a budget of

Cr$lO million, which would provide a larger staff, more "tempo integral," more

librar.y books and periodicals, and more fellowships.

Students in the institute come from the faculty of philosophy, and from

the engineering school. Apparently they are proselytized, and elect the work

at the institute solely because of intellectual bent. The institute staff

provides lectures and courses for other units of the university voluntarily or

on request, with greater or less success. For example, in the school of

agriculture where no work in statistics is given, an institute member offered

a course in elementary statistics. However, only the professors of mathematics

and physics in the school appeared for the course; none of the geneticists or

agronomists, and no students took it. The "resident physicians" (students) of

the university hospital requested a course in statistics which was prOVided for

them.

With respect to the course structure and syllabi within other faculties,

an interesting comment was made that while Federal Law governs the description

and number of "cadeira," it does not govern the exact arrangements within a given

course. For example, the 2-year prescribed program in differential and integral

calculus has been reorganized internally along the modern concepts for instruction

in the United States and elsewhere, the course beginning with number t~eory and

progressing from there.

The institute would like a visiting professor of statistics to give middle

level courses.

Commenting upon the suggestion of having outstanding professors from the

United States give seminars and courses during July and August, members of the
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staff indicated they would look with favor upon such arrangements, but would

want to have plans completed at least six months, and possibly one year, in

advance. This would give them opportunity for anticipatory courses or seminars

to prepare their students to take maximum advantage of the course of the visiting

distinguished professor. Seminars or colloquia during the July vacation Ihould

have associated with them fellowships or travel grants to enable the participation

of professors or advanced students from all of Brazil (Cf., the 1960 Latin

American Institute of Physics at Rio de Janeiro.) English could be used as the

medium of instruction.

Some studentl at the undergraduate level refuse all texts in Bnglish, and

staff members estimated that only about 30 percent read texts in Bnglilh. (An

even smaller number read German.) There is felt a lack of and need for good bookl

in basic science and mathematics in Portuguese. It was luggested that the Bi

National Centers might offer courses in scientific and technical Bnglish, pOlsibly

vith United States engineers as instructors.

Bscola Superior de 9ut.ica (School of Chemistry)

Becaule of a university holiday it was reported that the school of chemistry

val closed. Dr. Skoog did visit this school, however, and reported good equipment.

He felt that good research would be initiated because of the equipment and the

school's proximity at the University City to the institute for antibiotici. An

able young man, Ricardo Ferreira, is leaving, beaaule of lack of support, to

work with Jacques Danow in radio chemistry at Centro Brasilelro de Pesquiaas

Ftstcas.

Other Work in Physical Sciences

The school of engineering was reported to be very poor in its physics

laboratories and its equipment. At the Catholic University of Pernambuco, Recife,

it 1s reported that a center for studies in physics is undertaking a resea~ch
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program, and has one or two good professors from abroad. The only mathematics

at the Catholic University consists of service courses for physics and

engineering. Engineering professors at Catholic University are appointed

from the school of engineering of the University of Recife.

Interruption of Class Schedules

Considerable complaint was made of the lack of a university calendar,

and the consequent impossibility of planning course schedules and timing.

There are many holidays, usually not announced in advance. Some are tradi-

tional, and include city holidays, State holidays, Federal holidays, church

holidays, ans special university holidays, as well as student strikes. At

the time of the visit, there were overlapping the university holiday commemorating

the 133rd anniversary of the founding of the school of law, the 5-day sympathy

strike of the· students, a request from the rector to suspend classes to permit

greater attendance at the international writers' congress being held in Recife,

and immediately following the cessation of the strike, a religious holiday,

commemorating the Holy Mother. Beyond this, 90-minute classes often begin a.
much as 30 minutes late, thus requiring one-half day to be set aside for a student

to attend a single class.

INSTITUTE OF MARINE BIOLOGY AND OCEANOGRAPHY
Instituto de Biologia Marina e Oceanografia

This institute was organized in 1952. It has since acquired a small but

modern, well-equipped laboratory on the beach about 15 kms. south of the center

of Recife. In 1958, Professor Fran~ois Ottmann of the marine geology section

of the laboratory of physical geography at the Sorbonne was appointed director,

joining the curso de geologia (CAGE program) as professor of sedimentology.

(His wife, Ora. Jeanne-Marie Ottmann is assistant in the chemistry of sediment•• )
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With a staff of about 10, organized in sections of chemistry of sea water,

geology and sedimentology, physical oceanography, sediment chemistry, and

marine biology, there is underway an active and well-conceived research program

on oceanographic problems of significance in the area of Recife.

The institute has purchased a fishing boat (dragger) of 20 meters length

and 5 meters draft, which is presently being converted for research use in a

practical and soundly planned manner. Progress in the conversion is slow because

no suitable boat yards are available in Recife. It will be berthed in the Recife

harbor. At its beach station, the institute has a small 5-meter outboard launch.

GENERAL ASSESSMENT OF THE UNIVERSI1Y OF RECIFE

The low enrollment in engineering, the absence of full-time teachers in

the school, the lack of up-to-date equipment indicate a failure on the part of

the institution to live up to its potentialities. In sharp contrast with other

universities visited,the faculty and administration exhibited little interest in

adapting the program to the needs of Brazil and of the students.

Under the present administration it appears unlikely that the institution

will realize its potential of service to the cOlllDUnity and the state. The institutes

in oceanography and in biological sciences described are bright Ipots in the

picture, for some excellent research work is found there. The teaching program

in the university does not appear to have the same vitality.

This impression may be partly the result of the strikes which most

obviously have affected the attitude of the administrative and teaching Itaffs.

On the other hand, past, present and prospective strikes are evidence that the

impression gained reflects the true state of the institution.
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19. CATHOLIC UNIVERSITY OF PERNAMBUCO. RECIFE
Escola Politecnica

General Impressions

This institution has received aid from COSUPI which it has used most

effectively in two areas of mechanical engineering and physics. An Englishman

has been employed to teach machine design and operation and mechanics of

materials. He is dedicated to this work. qualified and an enthusiast. There

is no question but that his spirit is being instilled into a group of students

by the apprenticeship system. They work together on projects to develop new

equipment and he teaches by example as well as by theory.

Then in physics. the Committee talked with an Italian professor who

showed excellent command of nuclear theory and was also directing student. in

nuclear experiments by the apprenticeship method. He too carries students along

by his enthusiasm for his subject. This was demonstrated by the fact that hi.

class was at work with him even though the students were officially on strike in

syq»athy with a student strike in Bahia. Of course. the fact that he i. a full-

time professor has its own influence.

Future Prospects

It was stated that this small. under-equipped institution hal a larger

student body (400) and a greater number of applicants in 1960 than the Polytechnic

Institute of the University of Recife. If other areas of experimental activity and

enthusiastic teaching exist. or can be developed in this institution. it might well

occur that the relative importance and reputation of the two competing institutions

in Recife would change rapidly. This may even be anticipated since the current
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dean of the Catholic Polytechnic is said to be responsible for the developments

observed and to be quietly moving ahead to stimulate equivalent developments

1n other departments. He deserves support in this effort.

The director or dean is Dr. Jose Torres Pires. The Reitor Magnifico is

Padre Aloisio Mosca de Carvalho. In opposition to this rather optimistic

report it should be stated that laboratories other than the two mentioned

seemed quite uninspiring and inadequately equipped. Only a small start has

been made toWard development of a significant technological institute.
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20. THE UNIVERSITY OF BAHIA. SALVADOR

The University of BahiL has features found in no other University in

Brazil. It does not plan a University City. It has two campuses in.tead.

a new one for engineering. and the old campus where the remainder of the

divi.ion. are located. It has a music and drama program. partially supported

'by the Rockefeller Foundation. with a little theater type of auditorium provid.d

by Rockefeller funds. It has several foreign area and language institute••

each housed in a separate building. The North American and French in.titute.

are completed and in u.e. The Spanish institute is under construction. Each

in.titute has a small library of books in the language of the country repre.ent.d

and dealing with that country. The new engineering bUilding. now practically ,

completed. is the largest of .uch buildings encountered in Brazil. Two other

.maller structures are planned for but not yet begun.

The rectory containing the offices of the rector and of other adaini.trative

staff member. i. an elegant building and apparently well adapted to it. purpo••••

It lacked the gaudiness sometimes found in its counterparts at other univer.itie••

It i. not a new building though it has recently been redecorated. There va. an

air of efficiency there not often encountered elsewhere. Though a medical doctor

by profe•• ion. the rector give. full time to his administrative dutie.. He no

longer practice. medicine though he is active in community affairs.

salvador. a former capital of Brazil. is a city of churche•• 365 in number.

according to report.. Many are famous for their antiquity and for their .plendo~.

In the crypt of one of the.e are interred the remains of all former Cardinal. of

the country. This setting accounts perhaps for another unique feature of the

University of Bahi', a museum of .acred art that i. housed in an early 17th

century building which was formerly a monastery. A special exhibit of .acred art
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wa. on di.pl.y in the mu••um .t the ti.. of the Com-itt•• •• vi.it.

It i. difficult to •••••• the ad.ini.tr.tive organization of the in.titution.

The r.ctor i••n.rg.tic. h•• built a magnificent plant. but ..... to bav. b••n

...k in building .t.ff. H. i••ppar.ntly quit. unpopul.r with the .tud.nt••inc.

th.ir d••ir. to r• .ov. hi. i ••••igned a. on. of the cau.e. of • quit. prolong.d

.tud.nt .trik.. H. w••••id to have little or no int.r.st in .cienc. and t.chnolOlY

'though on. of the larg•• t .nd mo.t i~r.s.iv••ngine.ring building. found in

Br••il w•• Ju.t b.ing compl.t.d .t the ti.. of the vi.it. Th. d••n of .ngin••ring

.....d .n.rg.tic .nd aur••• iv. but giv•• the i~r••• ion of knowing little .bout

th. r.al ..aning of .ngin••ring .ducation. Th. oth.r .taff me~.r••ncount.r.d

.....d 1••• than fir.t r.t••

Th••quip..nt for the new building ·•••med pitifully inadequate which led to

the query wh.ther good JUdg..nt would not have dictat" u•• of part of the fUDd.
:

inv••t.d in the building for .quip..nt in.t••d.

In the long run th. univ.r.ity would .e•• to h.v. pro.p.ct. of being .n

i~ortant ••••t to Br••ili.n high.r .ducation bec.u•• of it••pl.ndid pl.nt.

but before it r.aliz•• th.t promise. it i. po••ibl. th.t it will n.ed .a.. DeW

blood in the ad.ini.trativ. and t ••ching .taff.. De.pit. the ..gnifio.DC. of

the new .ngin••ring building it doe. not .e•• that the conc.rn for improving

.ci.nc••nd t.chnololY in thi. institution i. in lin. with that found in oth.r

univ.r.iti•• in Br••il.

PHYSICAL SCDNCBS AND MATHEMATICS. UNIVlRSI'1'Y or BAHIl

R••earch in the phy.ic.l .ci.nc•• and math.metic. in the f.culty of

philo.ophy••ci.nc•••nd l.tt.r•• and in the polyt.chnic .chool i. pr.ctic.lly

non-exi.t.nt. and in.truction ha. been v.ry poor. owing to inad.quat•• poorly
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trained faculty. deficient laboratories, and poor equipment. (The .ituation

in the schools of medicine. dentistry, or agriculture in biochemistry and

biophysics is not believed to be significantly different; repeated effort. to

contact personnel involved were made in vain.)
. ,

Polytechnic School (Escola Politecnica)

The polytechnic school was in the process of moving into a new building of

'magnificent proportions (one half of the building project for the school). which

will provide adequate physics and chemistry laboratory space. The space for

chemistry is being occupied with the expectation of more space when permanently

assigned laboratories in the second building become available after it is

constructed; for example, there is no space available for a unit operations

laboratory in the new building.

In the polytechnic school all catedraticos are part-time. and more often than

not. have unrelated jobs during half of each day. For example. the catedr~tico de

fisico-quimica. who is also chairman of the department of chemistry. work. as an

engineer in the design of reinforced concrete construction during the afternoon.

When asked. many state they wish to be "tempo integral." and with new Federal

legislation for the first time providing adequate salaries. they hope that they

may be employed full-time. In many cases, individual training. talent. and

motivation cast doubt as to the benefit to be derived.

Of the existing programs in the polytechnic school entering .tudents are

di.tributed as follows: civil engineering, 60-100 per year; electrical engineering.

20 per year; chemical engineeri~g. 6 per year. (Programs in mining engineering

and in mechanical engineering will be planned in the future.) The che.i.try

department presently has seven chairs (catedras. cadeiras): physical chemistry,

organic chemistry. inorganic chemistry, analytical chemistry. organic to industrial

chemistry. industrial chemistry, and industrial physic. (said to be unit operation.).
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It i. planned to .plit .ome of the.e chairs; for example, industrial chemistry

would be divided into petrochemi.try and other .pecialties.

Other chairs in mathematic. and phy.ic. are .hared in common with civil

engineering and electrical engineering.· All engineering .tudent. take courses

in the basic .ciences together.

The department of chemi.try has good equipment for radiochemistry, but was

planning to u.e if for fall-out determination.; it is doubtful that the capability

exists for the u.e of tracer technique., etc., in ,pite of equipment availability.

The chairman of the department of chemi.try reque.ted a.sistance in obtaining

a visiting profe••or to set up the laboratory for unit operation., even though

.pace for this i. non-exi.tent.

Undergraduate instruction in physics at the polytechnic .chool is again under

part-ti.. men, whose ..in interest may lie elsewhere. (An intere.ting self

coalD8ntary was found in the provil1on of "Ustening roo..." in the new Ubrary,

where it was explained that student. would have the opportunity of li.tening over

and over to tape recording. of the profe••or.' lecture•• )

Faculty of Philosophy, Science. and Letter. (Faculdade de Filosofia, Ciencias e Letra.'

Perhap. more so than at other universities vi.ited, the faculty of philosophy

ha. been concerned with the training of .econdary .chool teachers and i. thus held

in low e.teem by the other school. and faculties, and is not influential in the
,

univer.ity council. The dean i. a part-time catedratico with little interest

in the development of a sound program.

The chairman of the department of phy.ic. and chemi.try is a physician,

biochemist, who i. al.o a catedratico in the medical .chool and in addition operates

his own private clinic. Other men in chemi.try are also part-time. While it was
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not po••ible to gain admission into the chemistry laboratory. it occupied but

a ...11 area and is said to be poorly equipped. Course work in che.istry is

purported to be routine. and no research is in progress.

In mathematics. the situation in the faculty was described as similar

to that in chemistry.

In physics. although it is combined with chemistry in a single department.

in the presence of Professor (contradito) Ramiro Porto Alegre Moniz (A.B. and

A.M. from California - Berkeley) there appears a spark of life. Giving the

third-year in modern physics he finds himself handicapped. however. by the

poor physics courses of the first two years. At present he is setting up a

laboratory program for the first-year course in general physics. and has ambitions

for an instrument shOP. new courses. and more laboratories. It is far from certain

that these can be fully achieved. and even if so. it is doubtful that a significant

program of research would ever be inaugurated. There are presently no fourth-

year .tudents in physics. and only six in the first three years.

Institute of Physics and Mathematics (Instituto de Ftsica e Mate.atica)

At the instigation of the rector, there is in the process of organization

an institute of physics and mathematics. Presently working on this i. Professor

Porto Alegre. and he has Just been Joined by a mathematician. Professor Ruben.

Gomes Linty of 510 Carlos. They hope to actively recruit other young men to

.taff the institute.

If it becomes fully operating. the institute will fulfill three functions:

(1) carry out an active program of research with properly qualified full-time

staff; (2) provide modern courses in mathematics and physics which are impossible

of introduction in other faculties or schools. either because of restrictions of

Federal Law. rules of the university council. or the control of catedratlcos.
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(Studente of other facultiel and Ichoole would take thele courlee ae optional

electivel); (3) provide inltruction for regular courles as requested by other

echoole and facultiee. While it il hoped that pOllible cooperation may be

gained from the catedraticol in physice and mathematics in the faculty of

philolophy, it ie not preeently believed that any immediate alliance il

forthcoming with the polytechnic Ichool. Library reeources are meager,

but a number of standard journale are currently being received, and it ii

planned to build back rune with microfilm. or microcarde.

An inltitute of chemietry built along eimilar linee il allo beina

activated by the rector, who aeked aelietance in findina a North American to

head it during ite oraanizational period.

School of Geology (Eecola de Geologia)

With the aeeietance of Profeeeor Humphrey, Head of tbe Inetitute of

Petroleum Geoloay of Petrobrae, on leave from Stanford Univereity, tbe univereity

oraani&ed the echool of aeology tbree yeare aao. (Thie ie outlide the CAGE

proaram,) The curriculum ie modeled on the Stanford curriculum in aeololY,

and while no hu..nitiee or eocial ecience ie included, coureee in Bnalieb are

required for leven out of the eiaht lemeetere. A Itart hae been mede on the

library, and adequately equipped laboratory facilitiel are at hand. The etaff

coneietl of three aeologiete (two from the United Statee), and one eacb in

aeoaraphy, mathe..tice, pbyeice and chemistry (plue one aeeietant in chemietry).

Bnalieh ie ueed for inetruction where neceelary.

There are preeently 47 men in the claeeee of 1961, 1962 and 1963. Scho~arehip

aelietance ie provided for thOle who have need, averaging Cr$2,OOO per -month.

The required 8-week lummer field camp followina the third year will be

univerlity financed, cOlting Cr$800,OOO for 20 Itudentl (including an allowance

for epending money). An elementary school in the interior ie being rented by tbe

university to provide liVing and laboratory quartere. Equipment ie to be taken
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out from Salvador. Transportation out to field stations will be by a bus

and a truck to be purchased by the school.

There seema an anomaly in that, whereas this school has had freedom in

determining its curriculum and courses, since it was not established by Federal

Law (and is subject only to the regulation of the university council), it

must follow Federal regulations with respect to the admission and retention

'of students.

A refreshing aspect of the school i. the manner in which its quarters have

been establi.hed in a former private residence of large size, and in two in

expensive pre-fabricated wooden buildings which have provided a 150 square

meter area at a total construction cost of Cr$600,OOO. Petrobras assisted

in thi., and presently is using a part of the space.

Institute of Petroleum Geology

Organized and financed by Petrobras to provide needed trained geologists,

this is formally affiliated with the university only in that graduates of the

2-year program receive diplomas from the university certifying completion of

postgraduate work. The director 1s Professor Humphrey of Stanford University.

At present, students are recruited from graduates of engineering schools,

faculties of science, and schools of agriculture, and become employees of

Petrobras for the 2-year training program. The work is currently normal under

graduate work in geology, although as graduates of newly e.tablished university

programs in geology become available, instruction at the institute vill be at

the graduate level. Students not performing adequately lose their Petrobras

positions, and are dropped from the program.
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SCHOOL OF ENGINEERING. UNIVERSITY OF BAHIA

At thia atage of its relocation one finds it very difficult to report

objectively on this engineering school. Such contrasts as a amall atudent

body of 300-400 (by different estimates) but the largest single building

perhapa yet constructed for a .chool of engineering (with others planned for

early construction) are difficult to understand. Elsewhere the Committee

haa .een equivalent student bodies hou.ed in a .mall fraction of thi. new

building. Thi. building. which i. 600 feet long and seven storie. high.

contain. about 150,000 square feet of floor .pace and could handle 1.000

.tudenta without crowding. In fact, considering the part-time nature and

poor attendance of Brazilian .tudents, the building could po.sibly handle

a regi.tration of 2.000 students.

Thi. extraordinary .tructure located on a hill.ide with a near view of

the ocean, or the Bay of All Saint. at Salvador, i. e.sentially completed,

but it ia al.o .a.entially without equipment. The .mall amount of equipment

b.ing moved in a.ems to be quite old and hardly fitted in the main to the

objective. of .uch a building. The director explained that he had a.ked the

rector for $600,000 for equipment. Thi. ia probably as much equipment aa

could be used with any degree of effectivene•• by the pre.ent part-time faculty,

but the building would hold three time. thi. amount of experimental equipment

if it .hould be needed by an active faculty. A library exi.ts and i. being

.tocked at pre.ent. but it. extent is unknown. Doubtle.s, like the equipment

being moved from the old .ite, the library will be in great contrast to the plant.

Faculty and Student.

Currently the school of engineering i. accepting lout of 4 applicant.. It

took in about 70 new .tudent. in 1960, which in five years would provide only
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350 students or lell. It seems clear from the ratio of new to total Itudentl

that failures are quite low. Applicantl are said to be poorly prepared in

the main. Some rather radical change must occur either in numbers or in

quality of applicants to jUltify the construction of the monumental building

described above. Only a few faculty members were found in the building

which mayor may not be due to the current student strike. However, there

is 80 much to be done to put this building into useful operation that one

would have expected a beehive of activity of professors and their assistants.

Little activity was observed. The teachers available were of the type termed

"work horses" in the United States institutions, that is, routine individuals

who would not inspire students. The ages of the teachers contacted were notice

ably high, and their ideas were not particularly progressive so far as observed.

However, the percentage of the fairly large staff available for interview was

so small as to be quite insignificant statistically.

Administration of the School of Engineering

The dean of the school of engineering is a very active, forceful individual

who is doubtless personally responsible for completion of the building. He i.

o~viously a businessman rather than an educator. He was probably indispensable

in the construction period, but our discussion led to no plan of educational

development and staff recruitment that would give much hope for the growth of

an institute of technology that could live up to the magnificent plant already

largely prepared. One is reminded of the early days of the Northwestern Institute

of Technology at Evanston, Illinois, where all faculty energy for 10 y.ars or more

went into planning of the building and equipping the laboratories while education

and particularly research took secondary positions. After such a period of artificial

activity it is difficult if not impossible to change the interests of the faculty
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into more .ignificant academic channels. This seems almost certainly to be

th. problem at the Engineering School of the University of Bahi' unle•• a

diff.rent kind of .ducational leadership should develop.

On. cannot entirely divorce the administrative problem in engineering

from the ov.r-all admini.tration of the University of Bahi'. The rector i •

• highly controversial figure who has been in power since 1946. He i ••n

'able .dministrator and a dominant personality, but it is not certain th.t he

would under.t.nd the differ.nc. b.tween sup.rficial operation of • college of

engineering and the .cientific .timulation n.c••••ry to produce .ngine.rs

rather than routine technicians. Hi. intere.t. cle.rly h.ve adv.nced the

be.uty of the c.mpu. and many humanistic activities of ••omewh.t extr.

curricular n.ture. The university, for example, h•• a wonderful music hall

and hal re.tored a magnificent early colonial church. It. in.titute. of

Fr.nch, Spani.h and American culture,already noted, are not cl.arly integrated

into th. educational pattern of any college. Such work i. tak.n as .n .xtr.

activity, if at all. One suspect. that except for a few full-time .cholars,

mo.t .tudent contacts with the.e in.titut•• may be superficial. Certainly they

are not .ignificant to the curriculum in engineering a. currently oper.t.d.

If the feeling of the in.pector i. justified, to the .ffect that the rector's

interest. are to achieve ••uperficial refin.ment of the .urface of the univer

.ity rather than to achieve scholarship in depth, the problem of obtaining a

.chol.rly .xperimental approach in the engineering school may be greatly

delayed since it will not b. achieved under the pre••nt dean.

Specializ.d Curricula in Engin.ering

Thi. i. the fir.t engineering .chool vi.ited where some specialization

in petrol.um technology i. po•• ibl.. Doubtle.s this is due to the exi.tence near
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at hand of a semi-academic,lemi-commercial research institute of petrOleu.

technology supported by industry and staffed heavily by Americans. There

is also supposed to be a chemical engineering curriculum although the son of

the rector, who is professor of medicine, said that its enrollment had been

insignificant. The chemical, electrical and mechanical curricula are termed

"industrial" which is a different terminology than used in the United States.

,Electrical and mechanical curricula each receive respectable registration

although the largest group of students is Itill in civil engineering. The

laboratory equipment for mechanical engineering seems particularly inadequate

as in every institution visited (not excepting Sio Jose dos Campos). Clearly,

Brazilian universities need to take the development of mechanical engineering

much more seriously. This holds for both staff and equipment.

Alsessment of Engineering School at Bahia

It is difficult to assels a school that has abandoned its old plant but

has not re-established itself more than 25 to 30 percent in itl new quarter,.

whOle students have been on strike for two months (one month being vacation,

however), and whose faculty is obviously taking advantage of the strike to

either relax or earn additional income. The picture il more confused by

visiting the new building which is one of the largelt individual engineering

educational buildings in the world and would COlt more than $3'.illion in the

United Statel. The plant would care for three times the presant student body

on a full-time basis. Plans are going ahead for two additional buildingl. All

of this seem8 to add up to questionable planning or to clairvoyance re.ardin8

future applications since only 70 acceptable applicants were received thil year.

In total one feels that enthusiasm for show rather than strong educational

objectives is behind the adminiltration both of the engineering school and the
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Univerlity of Bahia. Unless an educational leader takes hold of the school

of engineering in the realonably near future with the idea and temperament

to recruit good scientilts, engineers and experimentalists, the new plant

may be only a white elephant. Its proper equipment alone will be a great

problem to solve with the aid of only practicing engineers who teach as a

part-time occupation. However, if one-half of the faculty becomes full

time teachers and the necessary new blood is brought in from foreign

countries the school of engineering may well have a new birth and new life.

LIFE SCIENCES, UNIVERSITY OF BAHrA

School of Philosophy

Many of the stated general conclusions with reference to chemiltry teaching

and research apply equally to the life scien~es. Although several requelta were

made to see the premiaes and to meet Itaff members, no contacts were made.

Actually, little productive effort in these areas could be expected as the

profeslor of zoology (Professor Seabra) is also profellor of surgery in the

medical achool and his primary interest is in anatomy. Although an excellent

lecture~'his talentl are further diluted in various administrative jobl.

Apparently he also hal an administrative position in the school of philolophy.

The profelsor of botany, Leal Costa, is also profellor of paralitology in the

medical school. Although a capable person, hil interests appear to be mainly

in taxonomy. The alsiltant in botany, Dr. Cora Pedreira, is currently working

on a tuberculosia project but il mainly interested in human genetics and is now

arranging to transfer her activities to the hospital to purlue this line of

work. All in all there would leem to be little hope for the development of

basic biology in the Ichool of philolophy in the forseeable future.
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Botanical sciences have been practically disregarded at the University

of Bahi~. A state school of agriculture exists about 200 km. away which,

it was stated, has a large physical plant but is completely lacking in

competent staff even now after about 20 years of operation.

Medical School and Hospital

Basic sciences in the medical school could not be observed, but a rather

~etailed account of its principal activities was obtained in a discussion with

Professor Roberto Santos, professor of internal medicine in the university

hospital and son of the rector. He stated that the medical school was

started in 1808, and a faculty of medicine was organized in 1832. It

developed gradually into a large institution with over 1,200 students. It

has since contracted, with advantage, to a current size of about 360 students

in its 6-year curriculum.

The staff includes 33 chairs (fixed professorships), lome additional free

ones without salary and an average of 3 assistantships for each chai~ to give

a total staff of about 135. In addition there are about 25 technicians.

Theoretically instructors and assistants are required by law to pass an

examination to move up or to move on after 2 years, but this law, due to

personnel shortages, has been circumvented for a period of 20 years.

In addition to t~e medical school, a separate school of dentistry is now

functioning independently in a larg~ modern building and is establishing its

own departments of teaching and research in various biological areas. Thus,

for example the university was said to have three separate departments enlaled

in teaching of general physiology. This degree of duplication probably is not

more than average. Some subjects may be taught in five departments, and in the

case of liberal arts, the situation apparently is worse. For example, there

are three schools of music.
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One reason for the difficulties in Bahi! is the manner in which the

faculty of philosophy was organized in 1942. Approximately 70 chairs were

handed out to prominent people more or less without regard to their qualification.

in the assigned specialties.

Although some attempts to integrate curricula have succeeded, the level

of teaching competence in the medical school generally must be on a rather

'low level, because Professor Santos stated that separate programs of research

and teaching are being set up in the university hospital, an institution with

about 400 beds, of which about 280 are kept occupied with suitable cases for

teaching and research purpose.. The cost of operating the hospital, some

Cr$l58 million per year, includes complete cost of patients.

Dr. Roberto Santos had organized a laboratory for clinical aspects of

physiology dealing with problema of membrane permeability, accumulation of

electrolytes by cells, etc. This basic program includes fellowships for per.on.

from abroad such as Professor Leaf from Harvard and Massachusetts General

Ho.pital, and others from England. Installation of new equipment was being

supported in part by a $120,000 grant from the Kellogg Foundation for the 1957

62 period. A program in human genetics is being started in the hospital and

apparently work is also being done here in areas of cytology and embryology.

An interesting sideline activity of this project is an instructional

program in basic sciences, physics, mathematics, etc., to train technicians.

This program .tarted in 1958 with 16 students. The second group was 40, which

will gradually be cut to a smaller number of competent people.

In general, it was stated that the situation in medical and biological

instruction is poor, but much progress has been made in the last 10 years, and

conditions will be expected to reach a much more satisfactory state within a

few years.
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Thil observer rather doubts that this university is more than holding

its own and suspects that it may actually be losing ground in the life sciences.

Although the economy of the region is mainly agricultural, no work in

functional aspects of plant or animal sciences was found or heard of. The

pOlsibility of having the agriculture school become associated with the

university, "has been considered by the administration," but nothing concrete

'bal been done. Evidently luch a move would be welcome only if outside

finances were in sight.

The general impression was gained tbat the University of Bahi'- althougb

to be commended for its outstanding activity in the arts, the inltitution of

a program in economicI under an American professor, and a good Itart in geology 

is woefully deficient and unlikely to become effective in sciencel and eDgin.er

ing under its present regulationl and adminiltrative set-up.

Some principal needs were said to be changes in regulationl an~particularly,

competent personnel, mainly from abroad.

Over-all Assessment

It appears t.hat in the scientific realm of the University of Bahia, certain

bright IpOtS exilt, such as the current development of a geology department and

the promise of integrated combined teaching and research institutel in chemiltry,

physics, and eventually mathematics. These developments, however, have been more

or leiS prompted and supported by outside interests, businesl and COSUPI, in connection

with the oil fields and other natural relources in the region which may be of possible

national industrial importance. In general it might be said that the Univerlity

hal taken the position of an Oltrich with itl head in the land concerning the

practical solutions to the prelsing economic and social problems of the Itate and
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it. large, low income population. The administration seems to be living

in an artificial - colonial or plantation - atmosphere of its own with major

attention being paid to the arts and "finer things of life." Leadership in

cultural activities is to be commended. but the willingness of the administration

merely "to consider agricultural education if outside help would be available"

seems out of keeping with the facts of life in a community largely dependent on

. it. agricultural productivity.

Engineering science, in spite of the acquisition of a palatial building

also seeml far less than needed now and unpromising. under its present leader

ship, for developing the technology demanded for effective exploration of oil

and other natural resource. of the region.

VETERINARY SCHOOL AND INSTITUTE OF BIOLOGY

On the recommendation of Professor Dacorso of the Rural Univer.ity, Rio de

Janeiro, and other., a vi.it was made to Profeslor Fulvio Alice, director of the

institute of biology and professor in the Bahi' State Veterinary School. Thi.

in.titution i. located near the university but is completely independent of it.

The veterinary .chool, in its sixth year of operation, provides a regular 4-year

program for approximately 60-70 students with 13 in this year's graduating cl••••

This .chool allo provides work in "agronomy," i.e., in certain .spects of pl.nt

p.rasite. and pest control as well as in animal hu.bandry and dise.ses. Even.

small forestry project is operated on the same and adjacent premises. The

.chool recently has entered into a contract for COSUPI support.

Dr. Alice's work is mainly in the institute of biology, where he h.s a

staff of approximately 20 persons very actively engaged in various aspects of

virus diseases. Projects include the isolation of new viruses, the testing of
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their pathogenicity and the preparation of vaccines for these as well a.

for more common ones such as rabies encephalites, hoof and mouth di.ease and

even poliomylitis for human use. Dr. Alice's program includes many ba.ic and

applied aspects of virology, including recently developed methodology of

culturing virus in animal tissue cultures. The laboratory operates on a

~elatively small scale as far as production of vaccines is concerned but

evidently is much used and depended on in the region. Income from the sale

of u.able products helps to support a part of the cost of research.

Dr. Alice's simple and sincere manner confirms his reputation as an

exceptionally capable worker. He received his graduate training at Iowa

State College and at the University of Wisconsin. He directs a most active

and useful program in a small, but efficiently equipped and busy laboratory.

Ina general discussion of veterinary science in Brazil he stated that

good virus laboratories, some on a very small scale, exist in Belem (Dr. Otto

causey), Slo Paulo (Instituto Biologico), University of Brazil (Paulo de Goes)

and the Pan American Aftoso Center in Rio de Janeiro.

As to the need for expanded activity, and especially for the training of

first-class veterinarians, he suggested that the best way is to ferret out especially

talented students for intensive training in the best places in Brazil and abroad.

He stated that there is also an urgent need for more studenta in the regular

veterinary science training program. Encouragement to enter this field should

be brought about by "advertising" the real meaning of the profession to young

students in the secondary schools. He estimates that at present there are only

about 2,000 practicing veterinarians in Brazil, of which only about 100 are in the

state of Bahi' and only three in the Northwest portion of the country which include.
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about half the area of Brazil. The cattle population of the country i. about

the .ame as the human population (about 65 million) and include. millions in

the above mentioned Northwest.

He stated that the cattle business would benefit immensely by increased

veterinary services. One aspect of this i. to teach the ranchers the nature of

vaccination and the difference between it and antibiotic treatments against

infections; Lack of understanding of this distinction has undermined confidence

in the use of vaccines, i.e., in the ability to prevent but not to cure disea.e.

It is clear that improved general husbandry as well as disea.e cases need

attention from veterinarians,but one must make allowances for Dr. Alice's enthusiasm

for developing his profe.sion.

Dr. Alice al.o stated that animal nutrition is a second major factor in

productivity. Here the problem is to determine what the deficiencie. and imbalances

may be aad to correct the.e mal-conditions, in part through adequate plant nutrition.

Thi. al.o would increase crop and forage yield••

In reply to a que.tion, he confirmed the existence of fairly severe .ymptoma

of mineral malnutrition in both man and animals in vast areas of the country.

The Rockefeller Foundation has, of course, been cognizant of the need for

improved veterinary practices and has supported much work in this line including

"ellential" support to Dr. Alice's laboratory for equipment and supplies.

Expanded .upport of this type of in.titution would seem to be a mo.t

de.irable and economically practical endeavor.
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21. THE UNIVERSITY OF BRAZIL - (THE NATIONAL UNIVERSITY)
Rio de Janeiro

General

The University of Brazil is the national university, and is located within

the city of Rio de Janeiro. It is a university of complex structure with many

faculties and schools, which are in part scattered throughout the city of Rio

'de Janeiro. At least one school is remotely located several hundred miles distant.

Units of the university, which have been described in previous separate

reports, are the National School of Engineering in Rio de Janeiro and the School

of Mines and Metallurgy in Ouro pr~to, Minas Gerais.

physical Facilities

Many of the schools and faculties of the University of Brazil are located

in the Praia Vermelha section of Rio de Janeiro, along Avenida Pasteur. The

medical school, the National Institute of Chemistry, the school of architecture,

and others are located in this area. Numerous associated institutions or group.,

such as the Centro Brasileiro de Pesquisas F1sicas, the Nuclear Energy Commission,

and the Military School of Engineering are also located here. Other segment. of

the university are located elsewhere in the city, including the faculty ofphilo.ophy

and the National School of Engineering. As noted above, the school of mines and

metallurgy is remotely located in the State of Minas Gerais at OuroPrito.

Several miles outside the central city near the Galelo Airport is the site

of the University City of the University of Brazil. Already completed at thi.

site and in use is a small center for child development. Presently at the point

of completion is a beautiful new building to house the school of architecture.

It is understood that the members of the faculty of the school of architecture

wish to avoid moving into this newly completed structure, because it would make

them more remote from their downtown private offices in which they practice
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architecture. Nearing completion are the first units for the school of

engineering. and these will provide a remarkable improvement in the physical

facilities for that school. Partially constructed and in a dormant state for

several years is the tremendous new hospital and medical school building. No

work is being done on this at present. and its completion within the next few

years seems highly unlikely. Again. the remote location from the center of the

,city may be influential in the attitudes of individual members of the faculty.

Sufficient land area is available on the site of University City to provide

an excellent campus for the University of Brazil. However. recent and new

construction on the old site. the heavy investment in buildings and facilities

there. and the attitudes of faculty. are discouraging insofar as the integration

of the university in this new University City is concerned.

Faculty

For the most part. individual faculty of the University of Brazil are part

time. The professional men on the faculty almost all have a private practice

unrelated to the university proper. and maintain other offices away from the

university itself. Many of the faculty pay lip service to the need for full-

time faculty. and some of the younger members of the faculty and the younger

assistants. through the combination of faculty appointments and research institute

appointments. are essentially full-time. However. the faculty itself is very

conservative. and is said to be very much under the control of the faculty of law.

Students

In all; it was reported by the rector of the university that there are

approximately 12.000 students enrolled. It is believed that this figure includes

all associated schools. such as the National School of Engineering and the School

of Mines at Ouro PrAto. Many of these students are undoubtedly part-time students.

Reports were heard that some students at the university are "professional students"

who remain there year after year without necessarily progressing toward the com-
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pletion of their work. Others may complete the work under one faculty, and

immediately enroll again under a second faculty. Among the leader. of the

student organization, it was said that some are as much as 35 years of age.

The student restaurant at the university is heavily subsidized by

Federal Government funds, and by law meals must be provided at a ridiculously

low rate to the students themselves. Thus the "professional student" is

,heavily subsidized by the Government. (The financial support for these

profe.sional students is hazy, at best. Innuendo has it that it comes from

subver.ive groups.) The student body generally should not be judged by such

active minorities. The appearance of the students at the university was similar

to that of any .tudents at any university. Press report. are apparently exaggerated.

For example, a member of the faculty of the National Institute of Chemistry .tated

that students there had not participated in a recent .tudent strike, although

newspaper report. had it that practically all student. at the university had

participated.

Mathematics and the Physical Sciences

Work in mathematics and the physical science. at the Univer.ity of Braail i.

duplicated in several facultie. and schools, as i. the situation generally in

the Brazilian universities.

In mathematics, the active mathematicians in the Rio de Janeico area are

associated with the Institutode Matematica Pura e Aplicada (IMPA). The professors

catedraticos are not active in research, and for the mo.t part are part-time. In

one case, a chair in mathematics had remained vacant for 10 year., and the "concurso"

has been postponed during this period, thus preventing the opportunity for one of

the able young mathematicians of Brazil to compete for this chair.

In physics, the greatest activity in research is at the Centro Bra.ileiro de

Pesquisas Ftsicas. Thi. center was organized about 10 years ago to provide the
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opportunity for research in physics to go along with the program of instruction

for physicists in the Rio de Janeiro area. In recent years the center has

established instructional laboratories, and presently students from the depart

ment of physics of the faculty of philosophy are taking their lectures and

laboratory work at the center. The center is located physically at the Praia

Vermelha area of the campus, but this is remorefrom the downtown faculty of

philosophy. The center is presently trying to establish closer relations with

the National Institute of Chemistry (physically five minutes' walk from the

center), so that students in chemistry can take their instruction in physics

from physicists at the center, in common with the students from the faculty

of philosophy. The National Institute of Chemistry has its own physics

laboratory and its own professor of physics, and it is not at all certain that

this proposed consolidation can be effected. At the center there are opportunities

for advanced training, and students come to the center from other universities in

Brazil. Advanced degrees are offered. Excellent laboratory and library facilities

are maintained, and the staff at the center is active and alert.

The work in chemistry at the university is centered in the National Institute

of Chemistry. This institute occupies a new building, and the laboratories are

spacious and well equipped. The faculty is predominantly part-time, and there

was no evidence of any active research program, although a laboratory for

research in organic chemistry using radiochemical techniques was under construction.

The library was no more than adequate.

Active programs of research in chemistry are going on in other parts of the

university, such as in the laboratory of Dr. Carlos Chagas at the medical school.

Also elsewhere in Rio there is some chemical research underway. An example is

in the chemical laboratories of the Department of Agriculture located in the

Botanical Garden.
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Engineering

The work in engineering at the University of Brazil has been described in

Section 2, the National School of Engineering.

INSTITUTE OF BIOPHYSICS

This institute, under the direction of Dr. carlos Chagas, has been a leading

center of biological research in Brazil for a long time and needs little further

reporting here. It is under the administrative direction of the rector of the

university but otherwise operates as an independent unit in the University of

Brazil. Its activities have long been supported in part by the Rockefeller

Foundation and recently in part by research grants from the National Institutes

of Health.

Its research activity encompasses a very broad but coordinated program

in "functional aspects" of biology, but pertinent areas such as histology are

covered as well. The institute perhaps is best known for its contributions in

cell physiology (electrophysiology and related subjects), but current work includes

several separate programs by mature investigators in such areas as protein bio

chemistry and enzyme action.

The total staff is about 70 people. The institute has no specified teaching

function but has served as a principal center in South America for advanced

training in physiology and its various specialties.

RESEARCH AT THE BOTANICAL GARDEN, RIO DE JANEIRO

The world famous Jardtm Botanico in Rio de Janeiro is not only a showplace

of the exotic tropical flora of Brazil, but it long has been a center of research

as well.

In the cytology section, Dr. Milanez has carried out technically painstaking

and exhaustive investigations into the origin of the latex vessels. These vessels,

contrary to some common concepts, are not an interpenetrating network of invading
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cells but a system of channels formed by redifferentiation of cells involving

fusion of cells and segments of protoplasts of cells in the mer.istematic regions.

This process occurs both in primary meristems and in the young tissue associated

with cambial activity.

This investigation has been brought to the degree of completion that

can be achieved by use of ordinary microscopy. It is now proposed to continue

it in more detail on the level attainable through electron microscopy.

Dr. Raul Machado, who in the past two years has specialized in "molecular

morphology" with Dr. Porter at the Rockefeller Institute, is constructing a

new laboratory building especially for work in this field. It is being built

by the garden work staff itself (under the Department of Agriculture) and

instrumentation will be financed in part by the Rockefeller Foundation. It

will be ready for occupancy in a year and should provide excellent facilities

for an active group of workers. Dr. Machado has made significant new contributions

to the field and no doubt will continue to do so.

There is also a most elaborate wood-anatomy collection including elegantly

prepared microscope slides of about 2,000 species of trees.

At one end of the garden is a physiological laboratory equipped for work

in water relation. and especially in photo periodism of plants. The responsible

investigator for whom the laboratory was built, however, has just moved to the

University of SlIo Paulo.

DEPARTMENT OF AGRICULTURE - INSTITUTE OF CHEMISTRY

Adjacent to the Botanic Garden is the Institute of Chemistry of the Department

of Agriculture.

This institute is housed in a series of buildings, some old and some new,

and still under construction.
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It consists of six coordinated divisions and a very complete (aboUt 20,000

volumes) chemistry library. The six divisions are:

1. so11s,
2. plant chemistry,
3. food technology (quality control),
4. physical chemistry.
5. analysis (quality control, etc.), and
6. technology (chemistry).

Work in progress includes isolation of toxic plant products from various

species. Selection of material has been partly in terms of large-scale occurrences

of poisoning of cattle and partly on past and current medical usages. The equip-

ment was quite adequate. Most types of modern instruments and apparatus were

available for chemical and biochemical work and some results were being obtained.

Some of the sections seemed to be quite efficiently operated. The soil survey

and testing laboratory perhaps is, and in any case, should be an important part

of this institute. Much has been done in the areas surrounding Rio d~ Janeiro

and also in the State of sao Paulo. Still, the section is in need of much expansion,

and the new laboratory space which is being provided will hardly suffice.

The institute carries out much routine and special testing for the government

departments. One interesting side line at the moment, was tests of cinnamon to

determine quality grades for purposes of taxing imports. This may be an illuminating

example of misplaced emphasis of work in relation to the real needs of the country.

General soil surveys and food and drugs control, which are placed under this

institute, are services of a type which need much greater expansion of facilities

and personnel than can be achieved in this one location.

SUMMARY, UNIVERSITY OF BRAZIL

It was not possible to spend time at the University of Brazil commensurate

with the importance of this institution. The general impression based upon the

limited time available was that this institution had the potential in the palt,
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if not presently, to become the great university, but that the conservative

attitudes of the members of the various faculties and the administrative officer.

had to date prevented the achievement of this greatness.

With the move of the capital of Brazil to Brasilia, and the establishment

of the new University of Brasilia, repercussions at the University of Brazil

might be favorable to the increase in its stature as a university. On the

other hand, it is conceivable that it could be eclipsed by the new University

of Brasilia.
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