The Encyclopedia of Technology
Part | — A Significant Publishing Achievement

T he Encyclopedia of Technology (Tehnicka enciklopedija)
1s published by the Miroslav Krleza Lexicographical Insti-
tute in Zagreb. It can be seen as a major publishing under-
taking in the field of engineering and technology in the sec-
ond part of the last century, not only because of its vast
scope, the large number of volumes, and the extensive pe-
riod of time required to prepare it for publication, but in
other ways as well.

The original conceivers of The Encyclopedia of Tech-
nology began the preliminary work on the project in the
1950s. However, the first volume was not issued until 1963,
and the thirteenth volume, the last, was issued in 1997, The
encyclopedia was conceived as a comprehensive project,
which would offer readers up-to-date knowledge of techno-
logical development as well as development in those fields
of natural science and engineering that are the basis for all
modern technology. The completion of this vast project, on
which two generations of Croatian specialists in various
disciplines have worked, provides an occasion to review the
encyclopedia’s beginnings and discuss the way in which it
was compiled.

History. The Encyclopedia of Technology is an origi-
nal work realized mostly by Croatian specialists following a
long tradition of Croatian encyclopedic and lexicographic
literature going back many centuries. It was Pavao Skali¢
who, in 1559, first used the term encyclopedia for a com-
prehensive collection of knowledge. Although never com-
plete, the first two editions in Croatia, the Croatian Ency-
clopedia published in 1887 and the volumes compiled from
1941 to 1945, presented comprehensively the extent of
technology and the natural sciences for their respective pe-
riods.

Only a few years after the Croatian language achieved
official status in 1847, and had been introduced into middle
schools, technical and scientific literature appeared in
Croatia. It proved to be popular. Among many works pub-
lished between 1860 and 1930 by Matica hrvatska (Matrix
Croatia), there was a series of twenty books, which were in-
tended to popularize natural science and technology. This
series was the well-known Novovjeki izumi (The Century s
Inventions). The methodology used in these publications
was so advanced that even today they serve as models for
writers who wish to make technology and science accessi-
ble through such works and encyclopedias to a wide circle
of readers.

Croatian technical and scientific vocabulary evolved
markedly in the fields of the natural sciences and technol-
ogy during the period, but its roots go back further than is
generally realized. Of particular interest is Bogoslav
Sulek’s work, Rjecnik znanstvenog nazivlja (A Dictionary
of Scientific Terms), which he published in the 1870s,

thereby laying the foundation for a Croatian scientific and
technical terminology which Croatian philology still fol-
lows today.

The traditions of technical dictionaries in the Croatian
language go back to 1881. The generations of Croatian sci-
entists and technical experts who prepared The Encyclope-
dia of Technology derived their culture and developed their
competence as a result of such works, and this is reflected
in their methodological approach and technical vocabulary.

Conception. The Lexicographical Institute in Zagreb
was founded in 1950, initially with the objective of prepar-
ing the Encyclopedia of Yugoslavia (Enciklopedija Jugo-
slavije). However, the program was soon broadened to in-
clude a General Encyclopedia (Opéa enciklopedija), a
Comprehensive Encyclopedia (Velika enciklopedija), and a
series of ten specialized encyclopedias, among them The
Encyclopedia of Technology (Tehnic¢ka enciklopedija). The
first of the latter to appear was the Maritime Encyclopedia
(Pomorska enciklopedija) under the general direction of Dr.
Mate Ujevi¢, who oversaw the compilation of the first vol-
ume, which appeared in 1956. Encouragement to embark
on The Encyclopedia of Technology came in June, 1951
from the Society of Engineers and Technicians of the Cro-
atian People’s Republic. The initial meeting of the repre-
sentatives of the Lexicographical Institute with those from
the Society of Engineers and Technicians and the Univer-
sity of Zagreb’s Technical Faculty was held in September,
1951. The first working meeting of a narrower circle of fu-
ture contributors and editors took place on 20th May, 1952.

The Encyclopedia of Technology was conceived as a
reference work primarily intended for technicians with sec-
ondary school or university education, but it was also in-
tended for technicians with advanced training as a means of
acquainting them with technical fields outside their own
specialties. Finally, it was intended for those among the
general public who were neither scientists nor technicians,
but who were interested in technology and science. The en-
cyclopedia therefore was meant to provide basic knowledge
in those fields on which technical developments depend —
above all mathematics, physics and chemistry — as well as
specific technical information.

Unfortunately, encyclopedias with similar titles,
which were produced in different languages, in different en-
vironments, with rich technical literature, could not serve as
models for The Encyclopedia of Technology. At the time
they were written and published, many articles in The Ency-
clopedia of Technology were the first basic texts in Croatian
on the particular themes. This presented the writers and edi-
tors with enormous difficulties, particularly regarding the
use of technical terms.

To be continued...



Education for the Information Society

The Third Colloquium, Cognition, Knowledge and
Reasoning, held in October, was indeed a multidisciplinary
event. Engineers, educators, sociologists, philosophers,
economists and other professionals participated in a vivid
and useful debate. The discussion focused on the cognition
and understanding of the changes influenced by the Infor-
mation Society, as well as by the development of the
knowledge-based economy.

In Croatia, human resources became increasingly im-
portant. Brain drain and brain wastes are our serious points
in dispute, and the Croatian economy is in a period of tran-
sition. During the last decade, numerous factories and many
businesses within the industrial sector have gone bankrupt,
while those which have survived, are now confronted with
the overwhelming impact of communication and informa-
tion technologies on the modes of production and com-
merce. Besides that, in the emerging knowledge-based
economy, fewer and fewer workers are able to sustain their
working lives without the ability and willingness to learn.
The contribution of training programmes on the results of
the companies is obvious.

Higher education in Croatia suffers from many prob-
lems influenced by the current political and economic tran-
sitions, but especially by the peculiar and inexplicable iso-
lation, through which the EU has restricted the Croatian
scholars, professors, and institutions, access to participate
actively in any of the numerous European programmes.

Fortunately, over the past decades, rapid advances in
personal computers, computer networks and software, have
facilitated us to overcome many of those difficulties. Stu-
dents have access to personal computers, and universities
provide their students with access to the computer net-
works. Therefore, the particular mission of our project, Ed-
ucation for the Information Society is to motivate discus-
sion on useful, application of that potential and to see that it
is properly integrated into the curricula in our schools, to
cnable the understanding of the areas where the innovative
applications of computer technologies have a significant
impact.

Facing the existing changes and other changes likely
to happen, the university faculty must decide what to teach
the students now, in order to prepare them for practice in
several decades to come. The participants of the Collo-
quium particularly emphasised the importance of education
for better communication between various disciplines, es-
pecially technical and non-technical.

A student must be prepared for life-long learning, and
hence the important advice of the participants of the Third
Colloquium to the educators is: Try to help the students to
learn three basic things: fundamentals, how to learn, and
how to solve problems.

The Fourth Colloquium, The Engineer of the Fu-
ture, will be held in February, 1999,

The Dialogue with Doctors

Biotechnology and Biomedicine were the subjects of the first in series of fora, Communication and Co-operation of
Physicians and Engineers, held on February 23, which we organised in co-operation with the Croatian Academy of Medi-
cal Sciences. Our member, Prof. Zlatko Kniewald, Chair of this multidisciplinary meeting, contributed with his experience,
to the vivid and intense discussion on a broad area of topics, which were initiated through the following questions posed to

participants:

* How to develop an efficient co-operation between engineers and physicians, through joint projects and, through individ-
ual co-operation, by support of the University, or through the scientific and professional societies?

* Hows to transfer the good practices and experiences from abroad, and apply them in Croatia?

* How to motivate industry to introduce new technologies and to produce new products?

= How to join in, and contribute to, strategic projects in the field of the biotechnology and biomedicine?

» How to stimulate and support co-operation between biochemical engineers, biotechnologists and physicians in the re-
search and development of new and sophisticated drugs, etc.



Round Table Discussions

CROATIAN PRODUCTS AND MANUFACTURING

In December 1998, the First Cycle of six Round Table
Discussions, Croatian Products and Manufacturing, was
completed with the debate on the position of Croatian indus-
try in the era of globalisation and in the circumstances of the
Information Society. The central question was the accom-
plishment of the efficient international exchange of Croatian
products, both cultural and material. Most of the participants
pointed out the necessity to raise awareness. The Croatian
economy is at the point of radical change and the study of
new forms of the organisation of the Croatian social, eco-
nomic and governmental subsystems is the urgent task. In this
context, it was suggested that the Second, the 1999-, Cycle of
the Academy’s Debates, should particularly address those
questions. The other participants spoke about Croatian tech-
nological potential, which must be strenghtened, as well as
better and fully exploited. They called for new synergies, par-
ticularly in the area of biotechnology.

The Seventh Round Table Discussion: Polymers

The Second Cycle of Round Table Discussions started
this year, in February. The production of polymers, manufac-
turing of polymer products and their recycling have been the
subjects of the Seventh Round Table Discussion. The devel-
oping potential and the role of the petrochemical industry in
the Croatian economy and co-operation with multinational
companies were the topics of'a vivid debate, which motivated
the examination of the influences of the global market on the
existence of this sector of industry. Additionally, the debate
on the organisation and efficiency of the collecting and recy-
cling of the plastic and rubber waste has shown the need for
separate examination of the subject.

The discussion on polymers has brought together aca-
demics, managers and industrial engineers to debate a
broad spectrum of important questions.

The discussions an the manufacturing for car indusiries
attracted interest of managers of small
and medium companies.

The Eighth Round Table Discussion:
Manufacturing for Automobile Industry

The Eighth Round Table Discussion, held in March,
had a particularly interesting topic, Manufacturing for
Automobile Industry. As well as the well-argued introduc-
tory analyses for the continuous development of this sector
of industry, and excellent co-operation with international
companies, particular attention was paid to human and fi-
nancial resources necessary to support future development.
The debate on the ability of manufacturers to adapt and
flexibly approach the new market situation has initiated a
critical examination of the investments in research and de-
velopment, as well as on the efficient use of new materials
and technologies, on the training of personnel and improve-
ment of the management performance.

The discussion on the manufacturing for automobile
industry attracted the interest of the managers of small and
medium companies.

The Ninth Round Table Discusion:
Textile and Clothing

The Ninth Discussion will be held this year, in April,
and will deal with the sector of traditional Croatian indus-
try — the textile and clothing, and its ability to survive
in the very competitive conditions of the international
market.

Eight additional discussions are planned to be held
during this year. They will deal with the manufacturing of
building materials, the wood processing and manufacturing
of furniture, tools manufacturing, etc. The participants will
also discuss the application of digital technologies in the
printing industry.

The participants of the discussion on polymers have budget academ-
ics managers and industrial engineers to debate broad spectrum
of actual questing



Books

Zorislav Sori¢, Masonry Structures, Part I
University lecture book

Croatian Association of Civil Engineers, Zagreb,
1999, 317 pages, ISBN 953-6686-02-3

The only construction work observed on Earth by
astronauts, after landing on the Moon, was the
Great Chinese Wall, the 6,000 kilometres long ma-
sonry structure.

Masonry structures were for many years on the pe-
riphery of interest to the civil engineering profession. More
modern building materials produced in the 20th century
(steel, reinforced concrete, plastic materials), attracted more
attention than the traditionally produced brick masonry.
Masonry was left to a large group of individual builders
who, in our country, have erected about three quarters of the
total number (about one million), without any scientific
knowledge and technical support. Thus they became the
largest users of brick products.

The practical problems in masonry structures became
obvious when many of the old masonry buildings came to
the stage of requiring renewal, when one tried to strengthen
buildings damaged in strong earthquakes, or after many
construction errors came to light in recently built homes. In
the post-war reconstruction ot damaged and destroyed fam-
ily houses in Croatia, (1995-2000), masonry buildings have
been considered almost exclusively. Slowly, people came to
the realization that masonry buildings also need the
expertise of civil engineers and architects.

Througout the world masonry buildings have thou-
sands of years long tradition. Bricks and stones are such
good buildings materials and of such good quality, that they
will never be replaced by contemporary materials. They can
be used to erect construction works to satisfy at the general
and essential principles of construction: the buildings have
strength (they are safe), they are comfortable to their occu-
pants, and they are durable and beautiful.

This book is the result of many-years of work by the
author in the field of masonry structures. It presents new
design methods of masonry structures based on the Euro-
pean Standard ENV 1996, but also on the results of the
author's own and other theoretical and experimental re-
search done during the last decades througout the world and
including Croatia. The book covers the area of structural
design, calculation and detailing of buildings, but it does
not cover architectural design and building physics.

There is no similar book written in Croatian language.
Therefore this book is important not only as a lecture book
for students of civil engineering, but also as a permanent
source of knowledge and data for designers of masonry
structure,

This book will enable the design of masonry buildings
to follow methods adopted in Europe and will therefore
open the door for Croatian designers to the European mar-
ket. One can hope that this book is our contribution to the
common goal — the integration of the Croatian and Euro-
pean economies.

Drazen Anicic

Bozidar Krizan, Fundamentals of the Calculation
and Design of Machine Elements (in Croatian),
Second revised edition, University of Rijeka, Fac-
ulty of Engineering, Rijeka 1999.

287 pages; 168 figures; 107 tables;

ISBN 953-6326-16-7

Contents: Introduction. Preferred Numbers. Toler-
ances, Fits, Surface Roughness. Fundamentals of the Ma-
chine Elements Strength Calculation. Allowable Stresses.
Designing the Machine Elements in Relation to Strength
and Rigidity. Materials Selection. Tribology.

This is a book on basic knowledge which an engineer
needs in designing and processing machine elements. The
originally conceived presentation of very classical contents
makes it equally suitable for these classroom use and for
engineers in practice. However, the primary intent of the
author was to provide a textbook for the new generation of
students of mechanical engineering and shipbuilding. The
book in well written, readable and accurate.

Each chapter of the book includes those areas that rely
on the process of design on computers. Beside of design
principles, tolerances, construction, materials, the study of
allowable stresses and fatigue strengths, various useful data
are provided as well as a basic knowledge of friction, wear
and lubrication.



A Century of the Application
of X-Rays in Croatia

At the time of Roentgen’s discovery of x-rays in 1895, Croatia was part of the
Austro-Hungarian Empire. The news of the discovery spread around Europe and the
world very quickly and the first records in daily newspapers appeared in early 1896: on 5
January in the Viennese Die Neue Presse, on 7 January in Frankfurter Zeitung, on 8
January in Berliner Tageblatt, etc. In the Croatian newspaper, Obzor, the news of Roent-
gen’s discovery was published on 8 January, 1896. The first review article, entitled Roent-
gens Rays, was published in Lie¢nicki viestnik (Medical News) of 15 February, 1896. In
the article, the properties of x-rays were explained and compared with traditional photog-
raphy. Possible applications of this discovery in medical diagnostics were also given.

All over the world, physicists repeated Roentgen’s experiments to test his results.
The first experiment with x-rays in Croatia was carried out by Professor Petar Salcher,
after a lecture on the discovery in Rijeka, on 20 February, 1896. With the help of Crooks
and Hittorf’s tube and Ruhmkorff’s transformer, he succeeded in obtaining x-rays and in
making a roentgenograph of the hands of Baroness Vranyczany and of some keys placed
in a wooden box. A report of that experiment was published on 24 February, 1896 in the
local Rijeka newspaper, La Bilancia.

On 2 July, 1897, Vinko Dvorak, professor at the Faculty of Science in Zagreb, made
and described his experiments to demonstrate the properties of roentgen rays at the emer-
gency conference of the Croatian Medical Association in Zagreb. The presentation was
published under the title, On Roentgen Rays, in Lie¢ni¢ki viestnik. Professor Dvordk
demonstrated the way a roentgenograph was made for Grand Duke Leopold Salvator who
then lived in Zagreb. He was said to have also x-rayed the Grand Duke’s broken arm.

It became clear in Croatia that the basic application of roentgen radiotherapy would
be in medical diagnostics. The purchase of the first roentgen devices for medical diagnos-
tics was initiated in the first years following the discovery. There are records from the 31*
Meeting of the Region of Dalmatia of 1896 about the collection of money to purchase a
roentgen device for a hospital in Arbanasi, near Zadar. It is not known whether such a de-
vice was ever purchased. Rijeka got its first roentgen device by 1897, as did later the hos-
pitals of numerous other cities. All these roentgen devices were of a fairly simple con-
struction, but were not easy to handle. We must remember that in order to provide roent-
gen radiotherapy, high voltage had to be achieved. At that time, most towns did not even
have an electrical system and the devices were fed from primary cells or batteries.

Prof. Petar Salcher and the hands of Baroness Vianyczdny.

KONCAR -

Institut za
elektrotehniku d.d.
Konéar - Institute of

Electrotechnology is the lead-
ing Croatian institute for re-
search, testing, certification,
technical supervision and
consulting in the areas of
electrical engineering and
electronics for transformation
and control of electric power
Today, with forty years of ac-
tive R&D, the Institute under-
takes over major R&D tasks
related to the development of
products and services in the ar-
eas of electrical engineering,
industrial electronics and infor-
mation science and also those
related to supervision of com-
plex plant implementation.
The main activities of the In-
stitute are the following:
* R&D of products, devices
and plants
* development of measuring
and test methods
developmental and type
tests of electrical equip-
ment and devices both in
test laboratories and on site
diagnostics and monitoring
of plants and equipment
working out of projects,
tenders, expert analyses
and studies
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The areas on which the Insti-
tute is particularly focused are:

Pover supply

= power, distribution and in-
strument transformers, re-
sistors, generators and elec-
tric motors

* low-voltage, medium-volta-
ge and high-voltage switch-
gear and controlgear, metal-
-enclosed busbars and ca-
bles. non-standard switch-
ing apparatus,



= power and control electron-
ics for rotating machines in
power supply, transport, in-
dustry and for other special
purposes.

Transport

» electrical equipment for
traction vehicles and train
cars, reconstruction of ve-
hicles, power-stable instal-
lations and safety-signal-
ling devices for railway,
city and industry traffic

* passenger and cargo lifts.

Materials and technologies

electrical materials and in-
sulating systems for ma-
chines and devices, insulat-
ing oils

welding, soldering, destruc-
tive and non-destructive
tests of materials, manufac-
ture of sinter and composite

materials,  defectoscopy,
heat treatment and vacuum
techniques.

KONCAR - Institut za elek-
trotehniku d.d. has been certi-
fied in accordance with ISO
9001, and test laboratories have
got accreditations in accordance
with EN 45000. The experts
employed by the Institute col-
laborate in creating the deve-
lopment of Croatian standards.
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Certificates obtained from the
State Office of Standardization
and Metrology, Ministry of
Traffic and Communications,
Ministry of Health, Ministry of
Labour and Social Welfare and
Croatian Shipping Register are
proofs of our expertise and in-
dependence in functional,
safety and environmental certi-
fication of products.

Our expert teams provide com-
plete and rational solutions.
Your can have every confi-
dence in us and contact us on:

KONCAR - Institut za elek-
trotehniku d.d. Bastijanova bb,
10000 ZAGREB

Tel: 01/3667-337; 01/3666-351
Fax: 01/3667-309; 01/3666-357

e-mail: info@koncar.hr
http://www.koncar.hr

The first professional article on the use of roentgen rays in medical diagnostics was
published by Dr. Kurt Hithn in 1902.

Dr. Miroslav Cackovié was the most prolific author of expert medical literature in
the first years of the implementation of roentgen radiotherapy in diagnostics. He pub-
lished a series of articles in Liecnicki viestnik, beginning in 1907 with the article,
Nekoliko riedkih Roentgen nalaza (4 Few Rare Roentgen Findings). Roentgen’s experi-
ments were described in detail by Dr. Oton Kucera in his book, Valovi i zrake (Waves and
Rays), published in 1903 in Zagreb. The first instructions on how to handle roentgen de-
vices were published in 1917 by Professor Laza Popovi¢, Dr.Sc. He wrote the first mono-
graph, Clinical Roentgenology, which was published in four volumes from 1923 to 1935.
The first attempts of radiotherapy were made as early as 1902. During 1913, Dr. Herzog
introduced radiotherapy in the Hospital of the Sisters of Mercy in Zagreb, and in 1923 Dr.
Vidakovi¢ introduced radiotherapy in the gynaecological department of: the Clinic for
Women’s Diseases and Obstetrics in Zagreb.
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Very first Roentgen apparatus have been installed in Croatian hospitals
at the end of 19th and beginning of 20th Century.

Professor Dragutin Gorjanovi¢-Kramberger was the first researcher in the world
who used roentgen rays for his research in paleontology. He began his research in 1902,
during his visit to Munich, by taking x-rays of the jaws of the early man from Krapina. He
continued his work together with Dr. M. Cagkovié, Dr. K. Hiihn and Dr. Ivanek in Zagreb.
An extensive report on these investigations was published in 1906, in a book entitled, Der
Diluviale Mensch von Krapina in Kroatien.

In the first decades after their discovery, the acceptance, the beginnings and the de-
velopment of the implementation of roentgen rays in Croatia followed the achievements
and trends in Europe and in the world. At that time, experimental physics was at its peak
and many physicists all over the world were researching into the properties of the newly
discovered rays. They were lucky, because the equipment for the conducting of experi-
ments could be found in any averagely equipped laboratory of physics.



Conference News

The Fourth Multidisciplinary Conference

Port as a Complex System
Rijeka, November 25 and 26, 1999

The Fourth Conference, Port as a Complex System, is conceived to attract the attention of the decision-makers in the
spheres of economy and politics, as well as of the wider public, to the importance of a maritime orientation for Croatia as a
whole, and particularly the Croatian economy, in the conditions of modern, global, economic transformations. We wish to
point out especially, the important role of ports in the economy of a maritime country, through the contributions of the par-
ticipants in the multidisciplinary gathering. Discussions lead by experts focused on the perception of knowledge necessary
for the innovative management of port operations, technologies and development, as well as the capability of the Croatian
ports.

As the focal point for the development of various economic activities, the contribution of ports is very important, and
so, beginning with the systems approach, we are able to discuss the best possible solutions for our economy and to analyse
the useful experiences of other countries, as well as their practice, in order to use those models as a standard.

The focal interest of the Fourth Conference is the Port of Rijeka as the main Croatian port. Therefore, we will also ini-
tiate a discussion on creating the economic co-operability of Rijeka and Zagreb, using the facilities of the Port of Rijeka.
We believe that if Rijeka and Zagreb are connected wisely, they could become the economic focus for both Croatia and Eu-
rope, as well as the basis for carrying out the harmonious development of all the Croatian regions.

We will create a dynamic gathering by linking the short speeches of selected experts to the discussion, and also en-
courage the participants to contribute, through dialogue. The understanding of the role and importance of the Port of Rijeka
in the economic development of Croatia is the key question of the Conference.

The general topics are the following:

 Transport and Economic Importance of the Port of Rijeka

» The Croatian Ports System — Situation and Perspective

* The Port of Rijeka Situation and Traffic Fluctuation Analysis for the Period 1990-1999

* The Port of Rijeka Development Policy

* The Co-operation of the Adriatic Ports as a Condition and the Possibility of the Development of the Port of Rijeka

* The State Policy Measures in the Development Initiatives for the Port of Rijeka

* The City and Ports System Interaction in Rijeka

* Croatian Shipowners in the Development and Comumercial Function of the Port of Rijeka

* The Land Transport (Traffic) Infrastructure of the Port of Rijeka

Prospective authors are invited to submit original and previously unpublished papers according to the listed topics. Ab-
stracts in advance, clearly explaining the contribution, it’s originality and the relevance of the work, are expected.
Submitted abstracts should be restricted to a maximum length of one page and have to be submitted in paper form.
The speaker should be clearly identified.
The abstracts will be reviewed by the Programme Committee. The authors of accepted papers will be asked to submit
a full paper of 10 pages to be included in the printing of the Conference Proceedings. Detailed information for authors will
be provided with acceptance.

Deadline for receipt of abstracts: Notification of acceptance: Deadline for ready-for-press papers:
February 24, 1999 April 4, 1999 July 6, 1999
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