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Uvod

Postovani,

Na stranicama koje slijede prikazan je reprezentativni uzorak velike skupine entuzijasta i vizionara/izumitelja koji su dio hrvatske
bastine.

Neki od ovih velikana rodeni suu Hrvatskoj, a neki su ju prihvatili svim srcem kao svoj dom.

Njihova djela i izumi su bezvremeni, ¢ine temelj suvremene znanosti i tehnologije i dio su svakodnevnog Zivota suvremenog
drustva.

Sve njih od zaborava ¢uvaju njihova djela.

Ova publikacija je pokusaj da se ne zaborave ni njihova imena.

Zeljko Topié, faynatelj
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Dear Madam/Sir,

The following pages contain a representative sample of a group of enthusiasts and visionaries/inventors forming part of the
Croatian heritage.

Some of these great people were born in Croatia, and some of them accepted it as their home with all their hearts.

Their works and inventions are timeless, and the basis of modern science and technology, being parts of everyday lives in modern
society.

Their works keep them all from oblivion.

This publication is an effort not to let their names to be forgotten.

Zeljko Topié,



Vrancié¢

Faust Vrangié se rodio 1551.godine u Sibeniku. Jedan je od prvih nasih izumitelja. Skolovao se
uPadovii Veneciji, gdje je studirao filozofiju, matematiku i fiziku.

U tada$njoj habsburskoj carevini obavljao je razli¢ite duznosti, a dio zivota proveo je na dvoru
kralja Rudolfa II u Pragu. Upravo tada u krugu najvecih u¢enjaka svoga vremena zapoceo je
Vrancicev interes za tehniku. 1598. godine Vranc¢i¢ je imenovan za biskupa od Czanada u
Madarskoj, a 1608. godine se odrekao biskupske Casti.

Njegovo zanimanje za tehnicka podrucja nastavilo se dolaskom u Rim 1609. godine, gdje se
upoznao s crtezima izuma Leonarda da Vincia.

Svoje kapitalno djelo Machinae Novae (Novi strojevi), objavio je u Firenzi 1595. godine.
Vrandéic¢ je bio filozof, svecenik, politicar, lingvist, knjizevnik, znanstvenik i izumitelj. Bio je
¢ovjek svog vremena, koji je svojim radom osobito na podrucju tehnike bio daleko ispred
vremena u kojem je zivio. lako je Vranci¢ veéi dio Zivota proveo u stranim zemljama, nije
zaboravio "nas jazik" i svoje porijeklo.

Faust Vranci¢ je umro 1617. godine u Veneciji, a po vlastitoj Zelji sahranjen je u Prvi¢ Luci na
otoku Prviéu, kraj Sibenika.

FAUST VRANCIC

Faust Vran¢i¢ was born in 1551 in Sibenik. He is one of our first inventors. He attended schools in Padova and Venice, where he
studied philosophy, mathematics and physics.

In the then Habsburg Monarchy he performed various duties, spending a part of his life on the court of King Rudolf Il in Prague.
That was the time when Vranci¢, surrounded by the greatest scientists of his time got interested in engineering. In 1598 he was
appointed to the office of bishop of Czanad in Hungary, and in 1608 he abdicated this honor.

His interest in technical fields continued with his arrival to Rome in 1609, where he discovered Leonnardo da Vinci's rough
sketches of inventions. His capital work “Machinae novae” was published in Florence in 1595.

Vranéi¢ was a philosopher, a priest, a politician, a linguist, a writer, a scientist and an inventor. He was a man ofhis time, whom his
work, in particular in the field of engineering put far ahead of the time in which he lived.

Although Vranci¢ spent the greatest part of his life in foreign countries, he didn't forget “our language” and the country he
decended from.

Faust Vranéi¢ died in 1617 in Venice, but was buried in Prvi¢ luka on the island of Prvi¢, near Sibenik, at his own will.
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Vrancié

Faust Vranci¢ je bio jedan od najve¢ih umova svoga vremena. Odli¢nog obrazovanja i raznolikih interesa objavio je mnoga djela.
Jedno od najvaznijih medu njima je Dictionarium quinque nobilisimarum Europea linguarum, Latinae, Italicae, Germanicae,
madarski rjecnik.

URimuje 1606. godine objavio djelo Zivot nikoliko izabranih divic, koje je napisao na hrvatskom jeziku.

Djela Logica novai Ethica christiana koja obraduju filozofske i vjerske probleme objavio je 1616.godine u Veneciji.

Prvo izdanje svoga kapitalnog djela iz podrucja tehnike Machinae novae Faust Vranci¢ je objavio oko 1595. godine u Firenzi. U
knjizi je na 49 bakropisa prikazano 56 razli¢itih konstrukcija. U prvom izdanju sve konstrukcije prikazane u knjizi opisane su na
latinskom i talijanskom jeziku. Drugo izdanje objavljeno 1616. bilo je petojezi¢no.

U knjizi je opisao vise konstrukcija mlinova s pogonom na vjetar. Njegova konstrukcija nazvana Mlin ovjeSen na stijenu,
predstavlja pretecu suvremene vodene turbine (Francis, 1849.). Opisao je i moguénost iskoriStavanja plime i oseke primjenom
Mlina postavljenog na morskom tjesnacu. Opisao je i dao konstrukciju naprave za ¢iséenje morskog dna. Njegova konstrukcija
Most od zvonovine predstavlja prvi razradeni prijedlog masivnog mosta od metala, koji je ostvaren 150 godina kasnije. Vranc¢ic¢ev
Zeljezni most predstavlja prvi opis i konstrukcijsko rjesenje lan¢anog mosta (Prvi lanani most sagradio je Marc Seguin
1874.godine). Vranc¢ié¢eva konstrukcija Most s jednim uzetom preteca je suvremene zicare (prvu zicaru sagradio je 1861.godine V.
Ducker).

Homo Volans - lete¢i ¢ovjek najpoznatija je i u tehnickoj literaturi ¢esto spominjana konstrukcija Fausta Vranci¢a. Jasno je opisan
princip i konstrukcija padobrana, a pretpostavka je i da ga je Vranci¢ sam iskuSao, barem prema pisanju engleskog biskupa Johna
Wilkinsa.
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Faust Vranci¢ was one of the finest minds of his time. Excellently educated and having diversity of interests, he published many
works.

One of his most important works is Dictionarium quinque nobilisimarum Europea linguarum, Latinae, Italicae, Germanicae,
Dalmaticae et Ungaricae, published in 1595 in Florence. This 5-lingual dictionary was the first Croatian dictionary and the first
more substantial Hungarian dictionary.

His work Zivot nikoliko izabranih divic, written in the Croatian language was published in Rome in 1606.

In Logica nova and Ethica christiana, published in Florence in 1616, he dealt with the philosophical and theological problems.
The first edition of his capital work Machinae novae was published in 1595 in Venice. The book contained 49 sketchings
representing 56 different designs. In the first edition all the designs represented in the book were described in the Latin and Italian
languages. The second edition, as published in 1616 was a 5-lingual edition. The book contained several designs of windmills. His
design entitled A Mill Suspended on the Rock, represented a prototype of the modern water turbine (Francis, 1849). He also
described a possibility of exploiting high and low tide by the application of a Mill constructed on a sea channel. He described and
designed devices for cleaning sea bottom. His design of a Bridge Made of Metal used for Bells represents the first elaborated
proposal of massive bridge made of metal, constructed 150 years later. The Vranci¢'s Metal Bridge represents the first description
and design solution of a chain bridge (the first chain bridge was built by Marc Seguin in 1874). The Vrancic's design of A Bridge
with One Cable is a prototype of the modern cable railway (the first cable railway was constructed in 1861 by V. Ducker).

Homo Volans a flying man is the most famous design by Faust Vranci¢, frequently mentioned in literature, where a parachute
principle and design was clearly described. According to the book written by John Willkins, the English bishop, Vranci¢
presumably tested the parachute by himself.



Boskovié

Ruder Boskovi¢ rodio se u Dubrovniku 1711. godine. Osnovno obrazovanje stekao je u
Dubrovniku. U isusovackoj srednjoj $koli Collegium Ragusinum, stekao je izvrsno znanje $to
jebilo presudno za njegov daljnji znanstveni rad.

Skolovanje je nastavio na Collegium Romanum u Rimu. Ugio je retoriku, poeziju, filozofiju,
matematiku i fiziku.

1740. godine postao je rodoviti profesor matematike Rimskog kolegija.

Oko 1760. godine izabran je za ¢lana Engleskog kraljevskog drustva.

Godine 1764. postao je voditelj optike i astronomije na sveucilistu u Milanu.

U Parizu je 1774. godine bio postavljen na mjesto ravnatelja pomorske optike. Tada je u
potpunosti dosla do izrazaja i Boskoviceva tehnicka genijalnost.

Tijekom zivota istakao se i kao politi¢ar, izvrstan pregovarac, ali i kao pjesnik. Pjesme je pisao
inahrvatskom, kako ga je zvao, »naskem» jeziku.

Njegova povezanost s rodnim gradom, njegovom kulturom i jezikom trajala je cijelog
Ruderovog zivota. I njegova diplomatska aktivnost bila je upu¢ena na dobrobit rodnoga grada.
Ruder Boskovi¢ umro je u Milanu 1787. godine.

RUDER BOSKOVIC

Ruder Boskovi¢ was born in Dubrovnik in 1711. He aquired his primary education in Dubrovnik, and an excellent knowledge in
Collegium Ragusinum, the jesuitic secondary school, which was decisive for his future scientific work. He continued his
schooling on Collegium Romanum in Rome. He studied rhetorics, poetry, pholosophy, mathematics and physics.

In 1740 he became a full professor of mathematics of the Rome Collegium.

Approximately in 1760 he was elected a member of the English Royal Society.

In 1764 he was appointed Head of Optics and Astronomy at the University in Milan.

In 1774 in Paris he was appointed to the post of Head of Maritime Optics. It was then that the Boskovi¢'s technical genious was
completely revealed.
He was also known as a politician, an excellect negotiator, and a poet. He wrote his poems in the Croatian language as well, calling
it «our» language.
Ties with his home town, and the culture and language thereof were solid all the Ruder's life. His diplomatic activity was aimed at,
among other things, the benefit of his home town.

Ruder Boskovi¢ died in Milan in 1787.
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Boskovié

Knjigu Teorija prirodne filozofije R. Boskovi¢ je objavio 1758. godine. U knjizi je izloZio svoj pogled na osnovnu strukturu tvari.
To Boskoviéevo poimanje grade prirode obuhvacalo je cjelokupnu strukturu tvari: kvarkove, nukleone, atomske jezgre, atome i
molekule. Boskoviéeve teorije posluzile su kao poticaj i vodi¢ mnogim poznatim znanstvenicima koji su se bavili tom
problematikom.

Djelo rasprava »O suncevim pjegamay objavljeno je 1736., a obradivalo je temu astronomije.Godine 1748. Boskovi¢ je u Rimu
objavio raspravu «O svjetlostiy.

Boskovi¢ je prvenstveno bio znanstvenik, no pri rjeSavanju prakti¢nih problema dolazila je takoder do izrazaja njegova
genijalnost. Bavio se problemom leca radi poboljSanja astronomskih instrumenata. Boskovi¢ je konstruirao prvi opticki
mikrometar, prvi je primjenio prizmu s promjenljivim kutem, predlozio je nacine uklanjanja kromatizma dalekozora, koji je i
ostao u trajnoj upotrebi. U Milanskom opservatoriju cuvaju se astronomski instrumenti koje je Boskovié projektirao i izradio.
Boskovi¢ je 1755. godine u Rimu i 1770. godine u Parizu objavio djelo » Astronomsko i zemljopisno putovanje». Baveci se
geodezijom izradio je niz posve novih instrumenata i pribora za izvodenje geodetskih mjerenja.

Boskovi¢ev doprinos znanosti, te tehnologiji u podru¢ju optike i geodezije svrstava ga u red neizostavnih, nezaboravljenih i
bezvremenih znanstvenika i mislilaca.

“Malo je Sto znamo, neizmjerno $to ne znamo.”

R. Boskovié¢
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r R. Boskovi¢
His book “Theory of Natural Philosophy” was published in 1758. In the book he presented his view of the basic structure of a
substance. This Boskovi¢'s understanding of the structure of the nature included the whole structure of substances: quarks,
nucleons, atomic nuclei, atoms and moleculas. The Boskovi¢'s theories served as impetus and guide to many renowned scientists
dealing with these issues. A work “Dissertation on the Sun Spots” dealing with the field of astronomy was published in 1736.
“Dissertation on Light” was published in Rome in 1748. Boskovi¢ was above all a scientist, but his ingeniousness was also
epressed in solving practical problems.
He dealt with the field of lenses to improve astronomic instruments. Boskovi¢ designed the first optical micrometer, he was the
first to apply a prism with changeable angle, proposed the method for removing the chromatic aberration of binoculars, which
remained in permanent use. The astronomic instruments designed and constructed by Boskovi¢ are kept in the Milan
observatorium.
His work “Astronomic and Geographical Journey” was published in Rome in 1755, and in Paris in 1770. Dealing with the field of
geodesy he constructed a range of completely new instruments and tools for geodetic measurements. Boskovic's contribution to
the science and technology in the field of optics and geodesy put him among unavoidable, unforgettable and timeless scientists
and philosophers.
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Kovacevié

Ferdinand Kovacevi¢ roden je 1838. godine u Gospic¢u. Osnovno skolovanje zavrsio je u
Gospicu, te potom pohadao vojnu skolu u Beckom Novom Mjestu. Kovacevic je bio aktivni
topnicki casnik. Vojnu karijeru zavrsio je 1866. godine kada je postao sluzbenik Telegrafske
uprave u Josefstadtu. Godine 1869. imenovan je za podgradovodu telegrafa u Telegrafskom
inspektoratu za Hrvatsku i Slavoniju. Iako je zivio u maloj tada nesamostalnoj Hrvatskoj, gdje
je s obzirom na uvjete bilo teze postizati znanstvene i stru¢ne rezultate, Kovacevié se razvio u
priznatog stru¢njaka u podrucju telegrafije.

Vrhunac njegovog struénog rada bio je izum novog postupka tzv. izmjeni¢ne duplex veze, u
telegrafiji.

Nadalje je Kovacevi¢ ostvario intenzivnu suradnju u struénim Casopisima raznih europskih
zemalja. 1889. godine objavio je c¢lanak i knjigu o Univerzalnom releju, koji je sam
konstruirao i koji je predstavljao poboljSanje u odnosu na dotadasnje.

I nakon umirovljenja Ferdinand Kovacevi¢ se nastavio baviti znanstvenim i stru¢nim radom
na podrucju telegrafije.

Ferdinand Kovacevi¢ jeumro 1913. godine u Zagrebu.

"ERDINAND KOV ACEVIC

Ferdinand Kovacevi¢ was born in Gospi¢ in 1838. He finished his primary schooling in Gospi¢, and attended the military school
inWiener Neustadt. Kovacevi¢ was an active artillery officer. In 1866 he finished his military career and took a job in the
Telegraphic Administration in Josefstadt. In 1869 he was appointed assistant to the Head of telegraph constructions in the
Telegraph Inspectorate for Croatia and Slavonia. Although he lived in small non-independent Croatia, where scientific results
were difficult to be achieved in the given situation, Kovacevi¢ developed in arecognized expert in the field of telegraphy.

The prime ofhis professional work was the invention of'a new process introducing duplex connection in telegraphy.

Furthermore, Kovacevi¢ established intensive cooperation with professional journals of many European countries. In 1889 he
published a paper and a book about universal relay, which he designed, and which represented an improvement to the then existing
ones. Ferdinand Kovacevi¢ continued his engagement in the scientific and professional work even after his retirement.

Hedied in Zagrebin 1913.
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Prvi struéni ¢lanak Ferdinand Kovacevic je objavio 1878. godine.

Objavljivao je u praskom stru¢nom ¢asopisu Technische Blatter, casopisu Revue telegraphique iz Berna, Journal telegraphique,
Zeitschrift fiir Elektrotechnik, Elektrotechniche Zeitschrift.

Godine 1876. za izum novog postupka ostvarivanja duplex veze Ferdinandu Kovacevicu je Patentni ured u Becu i Budimpesti
izdao patentnu ispravu.

To je bio prvi patent iz podrucja elektrotehnike i telegrafije, koji je dodijeljen hrvatskom izumitelju.

Tijekom svog zivota Ferdinand Kovacevi¢ je napisao 4 knjige, 8 strucnih i znanstvenih ¢lanaka.

 Wesfehnbts Prislentun wshe i Prinilgien Hesile il

In 1878 Ferdinand Kovacevi¢ published his first paper.

He published his papers in the Technische Blatter from Prague, Revue telegraphique from Berne, Journal telegraphique,
Zeitschrift fur Elektrotechnik, Elektrotechnische Zeitschrift.

In 1876 Ferdinand Kovacevi¢ was issued a Patent Certificate for a new process introducing duplex connection by the Patent
Offices in Vienna and Budapest.

This was the first patent to be granted to a Croatian inventor.

Ferdinand Kovacevi¢ wrote 4 books and 8 professional and scientific papers.



Belusi¢

Josip Belusié rodio se 1847. u selu Zupaniéi kraj Labina. Kao bistrog dje¢aka otac ga je dao na
Skolovanje u Pazin, kod svecenika.

Nakon zavrsetka talijansko-austrijske gimnazije, Skolovanje je nastavio u Becu. Nakon
studija 1875. godine zaposlio se u Carskoj i kraljevskoj uciteljskoj skoli u Kopru.

Godine 1889. na Svjetskoj izlozbi u Parizu na kojoj je postavljen Eiffelov toranj, predstavio je
svoj izum koji je nazvao velocimetar.

0d 1900. godine zivio je u Trstu i bavio se proizvodnjom velocimetra.

\Y z

JOSIP BELUSIC

Josip Belusié was born in Zupaniéi, a village near Labin in 1848. As a clever boy he was sent to school to Pazin to be a priest.

After finishing the Italian and Austrian grammar school, he moved to Vienna to continue his schooling. In 1875, after having
finished his studies, he got a job in the Royal Teacher-Training School in Kopar.

In 1889, at the World Exhibition in Paris, witnessing the building of the Eiffel Tower, he presented his invention under the name of
velocimeter.




Belusi¢

Inovacija prof. Belusiéa iz Zupaniéa prvotno nazvana velocimetar (brzinomjer) izazvala je na Svjetskoj izlozbi u Parizu iznimnu
pozornost. Velocimetar je od 1891. godine sluzbeno bio primjenjivan na pariskim fijakerima.

Velocimetar Ivana Belusi¢a mjerio je brzinu, stajanje kola, vremenska trajanja voznje i stajanja, broj osoba koje su se prevozile, te
vrijeme ulaskaiizlaska putnika. Uredaj je bio i tahografi taksimetar.

Poznavatelji tahografa i taksimetra, aparata koji se danas koriste pri regulaciji u prometu uvidjet ¢e da je BelusSic¢ev izum ostao
gotovo neizmijenjen do danasnjih dana.

Jf/f:f%f' et

gL panbes wonul
i‘ﬂ N dale sdbitaario o "

0

Kool

|

The innovation introduced by Professor Belui¢ from Zupaniéi under the name of velocimeter attracted great attention at the
World Exposition in Paris. From 1891 the velocimeter was officially applied in hackney coaches in Paris.

The Ivan Belusi¢'s velocimeter measured the speed of a coach, its stopping, duration of the ride and of standing still, the number of
the persons taking a ride and the time when they entered the coach and step off it. This device comprised a tachograph and a
taximeter.

Professionals operating with tachograph and taximeter devices used in the traffic regulation today will see that the Belusic's
invention remained almost unmodified up to the present day.



Schwartz

David Schwartz rodio se 1852. godme u Keszthely u Madarskoj. U svojoj trinaestoj godini
doselio je u Zupanju. U Zupanji je ugio trgovacki obrt i nakon zavrietka §kolovanja poceo se
baviti trgovinom gradevnim drvom, a ubrzo je imao i vlastitu pilanu.

Od mladosti se zanimao za strojarstvo, a osobito za aerotehniku. Nakon $to mu je u pozaru
unistena pilana, a on zadobio teske opekline, Schwartz se preselio u Zagreb i u potpunosti
posvetio ostvarenju svoga sna o izgradnji upravljivog zra¢nog broda. Predvidio je da njegov
zra¢ni brod ima oblik valjka nesto suzenog na prednjoj strani. Protivno tada$njim misljenjima
da zra¢ni brodovi trebaju biti oblozeni platnom, odlucio je svoj brod obloziti aluminijem. U
Njemackoj, rade¢i s tvornicarom Karlom Bergom proizveo je novu aluminijsku leguru
nazvanu dural (Schwartzov aluminij).

Godine 1890. David Schwartz je u Zagrebu zavrsio nacrte upravljivog zracnog broda.

Nakon dugogodi$nje potrage za investitorom Schwartz je 1985. u Berlinu, uz pomo¢ K. Berga
ugovorio suradnju za izgradnju svog zra¢nog broda.

Krajem 1896. brod je bio zavrSen. Scwartz je sam iznad radionice u Tempelhofu nacinio prvu i
to uspjesnu pokusnu voznju, dokazavsi da se njegovom letjelicom moze upravljati.
Neposredno prije zakazane sluzbene pokusne voznje zrakoplova 1897.godine Schwartz je u
Becuumro od posljedica mozdanog udara.

DAVID SCHWARTZ

David Schwartz was born in Keszthely, Hungary in 1852. When he was thirteen he moved to Zupanja. In Zupanja he attended
school for commercial crafts. After finishing school he engaged in wood trade and soon after he had his own saw-mill.

As a young man he was interested in mechanical engineering, and in particular aeronautical engineering. After having lost his
saw-mill in fire, and after being severely burned, Schwartz moved to Zagreb and dedicate himself completely to the realization of
his dream of building a controllable air ship. He imagined his air ship in the form of a cylinder slightly narrower in the front.
Contrary to the opinion of that time that air ships should be made of linen, he decided to make it of aluminium. Working in
Germany with Karl Berg he made a new aluminium alloy called dural (Schwartz aluminium).

David Schwartz completed a design of a controllable air ship in Zagreb, in 1890. After a long-term search for investor, Schwartz,
assisted by K. Berg, negotiated cooperation concerning the construction of his air ship.

The ship was completed by the end of 1896. Schwartz himself made the first and successful trial flight over the workshop in
Tempelhof, showing that his air ship is controllable.

Schwartz died of brain stroke in Vienna in 1897, just before the planned official trial flight took place.




Schwartz

Medutim, tu pri¢inije kraj.

Pokusna voznja je ipak obavljena, zahvaljuju¢i Schwartzovoj udovici Melanie. Dogadaj ipak nije prosao najuspjesnije. Zbog
neiskustva pilota zrakoplov se nakon dobrog pocetnog leta srusio na uzletistu u Tempelhofu i bio je znatno ostecen.

Okolnosti su uvjetovale da se nakon Schwartzove smrti crteza «domogao» grof Zeppelin i 1900. godine ih gotovo potpuno
neizmjenjene upotrijebio za izgradnju broda pod svojim imenom.

Tako je izum samoukog vizionara aerotehnike, necasno postao poznat pod tudim imenom.

Danas vrlo mali broj ljudi zna tko je pravi izumitelj prvog upravljivog zra¢nog broda i da je ono §to nam je danas poznato kao
zeppelin ustvari-SCHWARTZOPLAN.

Osnovne karakteristike Schwartzoplana bile su da je bio valjkastog oblika, oblozen duraluminijem koji je Schwartz prvi proizveo
iprviupotrijebio, a koji se zavarivao specijalnim postupkom koji je izumio sam Schwartz.

Brod je sadrzavao valjkasti prostor ispunjen plinom, ¢istim vodikom. U gondoli koja je bila objesena na metalni rub valjka nalazio
se pogonski motor. Bio je to benzinski motor od 16 KS.

Der Schwarz’sche Aluminiumballon vor seiner ersten Auffahrt am 3. November 1897 auf dem
Tempelhofer Feld. Der Lenkballon ist 38 m lang, hat 12 m Durchmesser und gleicht einem riesigen
Geschold

However, this is not the end of the tale.

The trial flight took place thanks to the Schwartz's widow Melanie but was not successful. Due to the pilot's inexperience the air
ship eventually fell down to the airfield in Tempelhof and was substantially damaged. Under certain circumstances count
Zeppelin managed to get Schwartz's drawings soon after his death, and used them to build the ship under his name in 1900.

Thus the invention, created by a self-thought visionary of aeronautical engineering, became known under somebody else's name.
Today, only a few people know who is the true inventor of the first controllable air ship and that the Zeppelin is in fact the
SCHWARZPLAIN.

The main characteristics of Schwarzplain are that it had a cylinder form, that it was made of dural, first manufactured and used by
Schwartz, and that it was welded according to a special process invented by Schwarz.

The ship contained a cylinder formed space filled with pure hydrogen. The engine was in a gondola suspended on metal edge of
the cylinder. It was a 16 horsepower gas engine.



Vucdeti¢

Ivan Vuceti¢ rodio se 1858. godine na Hvaru. Redovitu pucku skolu zavrsio je u Hvaru. Nakon
toga izucio je bacvarski zanat. Za bacvarstvo nije pokazivao osobito zanimanje, pa su ga na
Skolovanje dali uglednom franjeveu Marojevicu.

Stekao je odlicnu humanisticku naobrazbu i ve¢ u mladosti je dobro vladao talijanskim
jezikom. Nakon toga Ivan Vucetic je sluzio vojsku u austrougarskoj pjesadiji. Bio je izvrstan
glazbenik i svirao je u hvarskoj glazbi, te se bavio i skladanjem. Nakon povratka na Hvar
zaputio se u Argentinu kamo je stigao 1884. godine.

Godine 1888. zaposlio se u Centralnom uredu policije u La Plati. 1889. godine postao je Sef
Odjela za statistiku. Godine 1891. Sef policije povjerio mu je da organizira «Sluzbu
identifikacije». Neprekidno radeci i usavrSavajuci se, Vuceti¢ je ubrzo stvorio sistem
klasifikacije otisaka prstiju koji je nazvao iknofalangometrija.

Izradio je i ormar za registraciju, kartoteku i ostale sprave za prakti¢nu primjenu svog sistema.
Godine 1891. zapocinje radom «Sluzba identifikacije» u La Plati, uzimanjem otisaka prstiju, a
iste godine Vrhovni sud u Buenos Airesu priznaje sluzbene rezultate ostvarene Vuceticevom
metodom.

Prvi puta u povijesti kriminalistike 1892. godine, rjeSen je vrlo sloZen zlocin i pocinitelj
otkriven pomocu otisaka prstiju (slucaj Rojas).

Godine 1903. daktiloskopija je kao sistem identifikacije priznata i u Engleskoj.

IV AN VUCETIC

Svoje kapitalno djelo «Dactiloscopia comparada» (Usporedna daktiloskopija), u kojem je obradio novi daktiloskopski sistem,
Ivan Vuceti¢ je objavio 1904. godine. Vucetic je ustanovio i novo zvanje u policiji «vjestak-identifikator.

Do kraja svog zivota Vuceti¢ je napisao mnoga djela o daktiloskopiji, sudjelovao u mnogim polemikama, neosporno dokazujuéi
originalnost svoje metode. Proputovao je cijeli svijet, a osobiti uspjeh i najsiru primjenu Vudeticev izum je imao u Kini i Japanu.
Hvar je posjetio 1913. godine tijekom svoje svjetske turneje.

Vuceti¢ je umro 1925. godine.

Iako se tijekom vremena sistem klasifikacije otisaka prstiju modificirao i dopunjavao, bez sumnje je Ivan Vuceti¢ stvorio prve
temelje suvremene, znanstvene i prakti¢ne primjene daktiloskopije.

PUNTOS CARACTERISTICOS

DIRKCCION ANTECEDENTES PERSONALES — POLICEA PROVING s DE BUENOS AliES
Cutra Tinos Fundamentales-Sistema Dactiloscdpica Argenting

2 : 6. FRAGMENTO
3. BIFURCACION 7. ISLOTE
4. HORQUILLA 8. CICATRIZ
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Vucéetic¢

Ivan Vuceti¢ was born in Hvar in 1858 where he completed elementary education. Afterwards he was trained for cooper's trade,
but he did not have much interests for it. His education continued with the respectable Franciscan Marojevic.

He acquired a splendid liberal arts education and in his young age had a good knowledge of the Italian language. Subsequently
Ivan Vuceti¢ completed his military service with the Austro-Hungarian infantry. He was excellent musician and played in the
ensemble of Hvar besides that he composed music.

Following his return to Hvar he departed to Argentina where he arrived in 1884.

In the year 1888 he was employed in the Central Police Office in La Plata and in 1889 became head to Department of Statistics. In
1891, head of the police confered on him the organisation of "Identification Service".

Continually working and improving his knowledge, Vuceti¢ soon created a classification system of fingerprints he named
icnophalangometry.

He made a box file, a card file and other devices for the application of his system in practice.

In 1891 "Identification Service" in La Plata started to work by taking fingerprints, and in the same year the Supreme Court of
Justice in Buenos Aires accknolwedged the official results obtained by the Vuéeti¢'s method.

In 1892, for the first time in the history of crime investigation, a very complicated crime was solved, and the committer was
detected by fingerprinting (Rojas case).

In1903 adactyloscopy was likewise acknowledged in England as the system of identification.

His masterwork "Dactiloscopia comparada" (Comparative Dactyloscopy) in which he elaborated a new system of dactyloscopy
was published in 1904 Vucetic¢ established a new police profession "expert-identifier" as well.

During his life Vuceti¢ wrote many books on dactyloscopy, participated in many polemics, indisputably proving the originality of
his method. He travelled around the whole world, a special success and fullest application Vucetié's invention accomplished in
China and Japan.

In 1913 he paid a visit to Hvar during his world tour.

Ivan Vuceti¢ died in 1925.

Although the system of classification of fingerprints was modified and completed with the years, Ivan Vuceti¢ is beyond any
doubt the creator of the first modern basis for scientific and practical application of dactyloscopy.

Biblija, Job,37.7
“Svakom Covjeku zapecati ruke da svi njegovo upoznaju
djelo.”




Penkala

Eduard Penkala rodio se 1871 u slovackom gradu Lipovsky Sv. Mikula$ (Austro-ugarska
monarhija). Od djetinjstva je kod njega bila izraZena sklonost tehnici. Skolovao se u rodnom
gradu i Bielitzu. Zapoceo je studij medicine u Becu, koji prekida, te odlazi u Dresden gdje je na
Kraljevskoj tehnickoj skoli 1898. diplomirao kemiju. Neko vrijeme radio je u kemijskoj
industrijiu KoSicama.

Godine 1900. Eduard Penkala seli s obitelji u Zagreb. U Zagrebu je od 1904. godine bio
kraljevski tehnic¢ki nadzornik (danasnji rang ministra) za cijelo isto¢no podru¢je Austro-
ugarske monarhije. Eduard Penkala bio je u ovom razdoblju jedan od najpopularnijih gradana
grada Zagreba. Prihvativsi Zagreb kao svoj dom i zavoljevsi Hrvatsku, Eduard je svom imenu
dodaoiime Slavoljub.

Penkala je stvorio i patentirao preko osamdeset izuma iz razli¢itih podrucja ljudske djelatnosti
irazliitih tehni¢kih podrudja.

Godine 1906. Penkala je izumio mozda svoj najpoznatiji izum, automatsku mehanicku
olovku. Iste godine u tvrtki Moster & Co. poceo je proizvoditi mehani¢ku olovku.

Osnovao je vlastiti laboratorij Elevator u kojem se neumorno bavio istrazivanjem.

Penkalina zadivljenost letenjem i neumoran rad na konstruiranju aviona, rezultirali su
izgradnjom hangara i prvog uzletista u Zagrebu. Godine 1910. Penkalin avion uspjesno je
dovrien, a Penkala je poletio u vlastitom avionu sa uzletista na Crnomercu.

Eduard Slavoljub Penkala bio je europski putnik, i svojim znanjem koristio se da doprinese opcoj dobrobiti. Umro je iznenada
1922. godine, u Zagrebu, u najveéem stvaralaCkom naponu.

EDUARD SLAVOLJUB PENK ALA

Eduard Penkala was born in the Slovak town of Liptovsky SV Mikula$ (Austro-Hungarian Monarchy). Since his childhood he
was inclined to technical fields. He attended school in his home town and in Bielitz. He began to study medicine in Vienna, but left
it, and moved to Dresden, where he graduated in chemistry at the Royal Technical School in 1898. For some time he worked in
chemical industry in KoSice.

In 1900 Eduard Penkala moved with his family to Zagreb. Since 1904 Penkala was a royal technical superintendent (as the today's
minister) for the whole Eastern territory of the Austro-Hungarian Monarchy. At that time, Penkala was one of the most popular
citizens of Zagreb. Accepting Zagreb as his home town and coming to like Croatia, Eduard added «Slavoljub» to his name.
Penkala created and was granted over 80 inventions covering various fields of human activity and various technical fields.

In 1906 Penkala invented automatic mechanical pencil, possibly his most important invention. In the same year he began to
manufacture the mechanical pencil in Moster & Co. He founded Elevator, his own laboratory in which he restlessly conducted
researches. Penkala's admiration for flying, and his restless work in designing airplanes resulted in the construction of a hangar
and an airfield in Zagreb. In 1910 Penkala's airplane was successfully completed, and Penkala took off his own plane from the
airfield in Crnomerec.

Eduard Slavoljub Penkala travelled a lot around Europe, using his knowledge to contribute to the general welfare. He died
suddenly in Zagreb, in1922 in his creational prime.

PATENTURKIINDE




Penkala

Penkala je bio jedan od najvecih svjetskih izumitelja. Njegovi Siroki interesi koji su sezali u sva polja ljudske djelatnosti rezultirali
su s 80-tak patenata i izuma iz razli¢itih podrucja. Prvi Penkalin izum bila je mehanicka éetkica za zube1905.godine. Slijedi
njegov mozda najpoznatiji izum Automatska mehanicka olovka iz1906. Ovaj izum proizvodio se u tvornici Moster & Co.u kojoj
je Penkala bio partner. Tako je «penkala» bila dostupna na europskom i svjetskom trzistu. U tvornici su se takoder prema
Penkalinim izumima proizvodila i nalivpera, olovke, susila za tintu, tinte, produzivaci za olovke.

U svom laboratoriju Elevator otkrio je prvi efikasni detergent za rublje, plavilo za izbjeljivanje rublja, djelotvorni insekticid
(Krepax), lijek za lije¢enje reume (Radium D), tekuci preparat ksilalit za impregniranje Zeljeznickih pragova.

Penkala je izumio i prvi termofor, termos-bocu, manometar, dinamometar, nalivpero, knipse, ko¢nicu za vagone, sastav tracnica,
uredaj za mjerenje protoka tekucina. Penkala je nacinio i prora¢unao nacrte turbinskih kola i propelera za pokretanje helikoptera.
Napravio je i prve nacrte lebdjelice, a patentom je 1909. zastitio uredaje za uzgon i napredovanje u zraku i na vodi, te uredaj za
podizanjeu zrak.

Pronasao je i usavrSio novu masu-ebonit, od koje su se pod etiketom Edison-Bell-Penkala proizvodile gramofonske ploce.
Nastojao je usavrsiti i poboljsati snimanje i reprodukciju zvuka na gramofonskim plo¢ama. Usavrsio je gramofonsku iglu, te
mikrofon na gramofonu. Izumio je patentirao i proizvodio i jednu vrstu gramofona. PrisluSne uredaje Penkala koristila je Austro-
ugarska vojska za vrijeme I. svjetskog rata.

Godine 1909. patentirao je avion na principu zmaja i avionska nosecakrila.

1910. godine zavrsio je konstrukciju i poletio vlastitim avionom.

Penkala was one of the greatest world inventors. His great interest in all the fields of human activity resulted in some 80 patents
and inventions covering various fields. The first Penkala's invention was a mechanical toothbrush, invented in 1905. Automatic
mechanical pencil, possibly his most famous invention was created in 1906. This invention was manufactured in the Moster & Co.
factory, under the Penkala's partnership. Thus “penkala” became available on the European and world market. The factory also
manufactured fountain pens, pencils, ink dryers, inks, and pencil extenders.

In his Elevator laboratory he invented the first effective laundry detergent, laundry blueing, effective insecticide (Krepax), a
medicine for rheumatism (Radium D), a liquid preparation ksilalit for impregnation for railway sleepers. Penkala also invented
the first hot water bottle, a manometer, a dynamometer, a fountain pen, a rail-car brake, a rail system, and a liquid flow measuring
device. Penkala designed turbine wheels and propellers for helicopters. He made first sketches of a hovercraft, and was granted
patents for buoyancy and lifting devices.

He invented and improved a new mass the so called ebonite used in the manufacture of records under the label of Edison-Bell-
Penkala. He tried to improve and optimize recording and reproduction of the record sound. He improved the phonograph needle
and microphone. He invented, patented and manufactured a type of the phonograph. The Austro-Hungarian Army used Penkala's
bugging devices during the First World War. In 1909 he was granted a patent for an airplane using the principle of hang-gliding
and airplane structure wings.

In 1910 he completed the construction of and flew in his own airplane.



Hanaman

Franjo Hanaman rodio se 1878. godine u Drenovcima, kraj Zupanje. Nakon preseljenja u
Brcko i zavrSetka pucke Skole, Hanaman, kojeg su od ranog djetinjstva privlacile tehnicke i
prirodne znanosti, upisao je 1890. Realnu gimnaziju u Zemunu.

Tijekom skolovanja kod Hanamana se razvio poseban interes za kemiju. U Becu je studirao
kemiju na Tehnic¢koj visokoj skoli (Technische Hochschule) i diplomirao na Kemijskom
odjelu.

Nakon zavrsetka studija i kratkotrajnog rada u Se¢erani u Usori, po¢etkom 1900. god. Hanaman
se vratio u Be¢, gdje je vodio elektroanaliticki laboratorij, §to ga je potaklo na bavljenje
elektrotehnikom. Upoznavsi dr. Aleksandra Justa zapoCeo je s njim raditi na postupku
pronalazenja postupaka za dobivanje zarnih niti.

Godine 1903. Hanaman i Just patentom su zastitili nacin proizvodnje volframove niti
supstitucijom.

Godine 1913. Hanaman je u Berlinu promoviran za doktora znanosti. Nakon zavrSetka I.
svjetskog rata nastanio se u Zagrebu, a 1920. izabran je za docenta Kemijske tehnologije na
Visokoj skoliu Zagrebu.

Godine 1921. imenovan je za redovitog profesora Anorganske kemijske tehnologije. Godine
1922. izabran je za dekana kemicko inZenjerskog odjela, Visoke tehni¢ke Skole u Zagrebu.
1924. godine izabran je za Rektora Visoke tehnicke Skole.

Bio je osniva¢ Odsjeka za rudarstvo i metalurgiju na Tehnickom fakultetu Sveucilista u Zagrebu.

Franjo Hanaman umro je u Zagrebu 1941. godine.

FRANJO HANAMAN

Franjo Hanaman was born in Drenovci near Zupanja in 1878. After having moved to Bréko and finishing primary school,
Hanaman who was attracted by natural sciences, enrolled in the secondary grammar school in Zemun in 1890. During his
schooling, Hanaman developed a special interest in chemistry. He studied chemistry at High Technical School (Technische
Hochschule) in Vienna and got his degree at the Department for Chemistry.

After having finished his studies and following his short-term work at sugar refinery in Usora, Hanaman returned to Vienna in
1900. There he ran electro analytic laboratory, which encouraged him to engage in the electro engineering. After having met Dr.
Alexander Just, he started to work with him on a research relating to a process for obtaining filaments.

In 1903 Hanaman and Just were granted a patent for the method of manufacture of wolfram filaments by substitution.

Hanaman got a PHD degree in Berlin in 1913. After the First World War he moved to Zagreb, where he was appointed assistant
professor in chemical technology at High School in Zagreb in 1920.

In 1921 he was appointed full professor of inorganic chemical technology at High School in Zagreb. In 1922 he was appointed
Dean of the Chemical Engineering Department at High Technical School in Zagreb. In 1924 he was appointed Rector of High
Technical School.

He founded the Mining and Metallurgy Department at the Faculty of Engineering of the University of Zagreb.

Franjo Hanaman died in Zagreb in 1941.
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Hanaman

Hanaman je prvi rad na podrucju elektroanalize publicirao 1902. godine.

Na katedri Analiticke kemije na Visokoj tehnic¢koj Skoli u Becu, upoznao je Alexandera Justa koji je radio na usavrSavanju zarulje
sugljenom niti. Od tada se Hanaman posvetio pronalazenju postupaka za dobivanje Zarnih niti.

Godine 1903. Hanaman i Just patentom su zastitili na¢in proizvodnje volframove niti supstitucijom. Nakon ovoga Hanaman i Just
dobili su jo§ nekoliko patenata koji opisuju nacin izrade volframove niti drugim postupcima.

Godine 1905. godine Hanaman i Just zaposlili su se u tvrtki Egyesiilt [zz6lampa es Villamossagi Rt. u Budimpesti, koja se bavila
proizvodnjom zarulja. Tvrtka je otkupila njihov patenti 1906. zapocela s proizvodnjom zarulja s volframovom niti.

Hanamanov i Justov patent bio je registriran u trinaest zemalja Sirom svijeta.

Uvidjevsi da ne moze drzati korak s ameri¢kom tvrtkom General Electric Co., Hanaman im je 1910. godine, u ime Madarske
tvrtke, prodao svoja patentna prava.

Hanamanovi i Justovi izumi na¢ina dobivanja volframovih Zarnih niti bili su temelj na kojem je nastala moderna i ekonomicna
elektricnarasvjeta.
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In 1902 Hanaman published his first paper in the field of electro analysis.

He met Alexander Just at High Technical School, Department of Analytical Chemistry in Vienna. Alexander Just worked on the
improvement of an electric bulb with carbon filaments. Since then, Hanaman dedicated his research to a procedure for obtaining
filaments.

In 1903 Hanaman and Just were granted a patent for the method of manufacturing wolfram filaments by other processes.

In 1905 Hanaman and Just take a job at Egyesiilt Izzélampa es Villamossagi Rt in Budapest, which manufactured electric bulbs.
The company bought off their patent rights and launched a production of electric bulbs with wolfram filaments.

Hanaman's and Just's patents were registered in 13 countries all over the world.

In 1910, noticing that he could not take pace with the American General Electric Co., Hanaman sold it his patent rights on behalf of
the Hungarian company.

Hanamans' and Justs' inventions relating to the method of obtaining wolfram filaments are the basis for modern and cost effective
electric lighting.



Tesla

Nikola Teslaroden je 1856. godine u Smiljanu kraj Gospi¢a. Od malena je u¢io napamet vazne fraze i
izreke 1 napamet izratunavao slozene zadatke. U Smiljanu je Tesla zapoceo $kolovanje u puckoj
skoli, ali i poCeo razvijati svoj interes prema tehnici. Nakon preseljenja s obitelji, Skolovanje je
nastavio u Gospicu. Tamo je stekao dobro znanje iz prirodoslovnih predmeta i dobro je naucio
njemacki jezik.

Skolovanje je 1870. nastavio u Rakovici kraj Karlovca u Kraljevskoj vi$oj realnoj gimnaziji. U tom
razdoblju zivota neprekidno je razmisljao o nekim izumima i izradivao modele vodenih strojeva -
turbina.

Godine 1875. Tesla se upisao na Visoku tehnicku skolu (Technische Hochschule) u Grazu. Tijekom
Skolovanja bavio se problematikom rjeSavanja konstrukcije elektrinog stroja. RazocCaran
neuspjehom izgubio je stipendijui 1879. na tre¢oj godini studija prekinuo je $kolovanje.

S namjerom da zavrsi studij Tesla je 1880. godine otiSao u Prag. Godine 1881. otiSao je u Budimpestu
i zaposlio se u Telegrafskom uredu. Tu je zapoceo svoju aktivnost na podrucju elektrotehnike i
ostvario nekoliko izuma za pojacavanje glasa u telefoniji.

Nastavio se baviti problematikom motora izmjeni¢ne struje.1882. godine napokon je rijesio problem
konstrukcije motora s okretnim magnetskim poljem. Da bi ostvario svoj izum odlazi u Pariz, ali tamo
za to nisu imali interesa. 1883. godine konstruirao je u mehanickoj radionici svoj indukcioni motor.
Nikola Tesla je 1884. godine otisao u SAD, i tamo se zaposliou "Edison Company".

Ubrzo je osnovao "Tesla Light Company" u kojoj je Zelio razviti svoje motore. Medutim, na pocetku se bavio proizvodnjom lu¢nih
elektri¢nih svjetiljki. Razvio je sustav lu¢ne svjetiljke za istosmjernu struju i patentirao gal886. godine.

"Tesla Electric Company" Tesla je osnovao 1887. godine. Uredio je radionicu i laboratorij predviden za njegove pokuse.

NIKOLA TESLA

Od listopada do prosinca 1887. godine Tesla je patentirao asinkroni motor, elektri¢ni prijenos energije, indukcioni motor s
kratkospojenim rotorom i motor s kontaktnim prstenom, te sustav razdiobe elektri¢ne energije (transformator za polifazne struje).

Na ovim patentima zasniva se suvremena elektrotehnika u podrucju jake struje.

U brzom nizu Tesla je 1888. godine prijavio patente za elektri¢ni prijenos s tri zice, za dvofazne i trofazne struje, serijski spoj i jednopolni
pretvarac za istosmjerne i viSefazne izmjeni¢ne struje, zakretni transformator za regulaciju brzine vrtnje indukcionih motora, te za
asinkrone generatore i viSepolne strojeve.

U vremenu od 1888. do 1891. godine Tesla je prijavio 35 razlicitih patenata za jednofazne i visSefazne motore.

U svibnju 1888. Tesla je sklopio ugovor s tvrtkom "Westinghouse Electric and Manufacturing Company", na temelju kojeg su svi njegovi
izumi na podrucju visefaznih struja dosli u vlasnistvo te kompanije. Prvi agregat hidroelektrane kod slapova Niagare pusten je u pogon
1895. godine, a elektrana je potpuno zavrsena 1896. godine. Gotovo u isto vrijeme kada i njemacki fizi¢ar Wilhelm Conrad Rontgen Tesla
je izvodio pokuse s X-zrakama. Izradio je i upute za rad s X-zrakama. Godine 1898. Tesla je prijavio patent uredaja za daljinsko
upravljanje brodovima i vozilima, a sam uredaj prikazao je u Madison Square Gardenu. Na poticaj Nikole Tesle izgraden je
visokonaponski laboratorij u Colorado Springsu. Laboratorij je zavrSen 1899. godine i Tesla je u njemu planirao vrsiti pokuse bezi¢nih
vezaiproucavati munje.

Nikola Tesla je u podrucju elektri¢nih motora i generatora patentirao 36 izuma, u podrucju transformacije elektri¢ne energije 9 izuma, u
podrucju rasvjete 6 izuma, u podrucju visokofrekvencijskih aparata i regulatora 17 izuma, u podrucju radija 12 izuma, u podrucja
telemehanike 1 izum, u podrucju turbina i sli¢nih uredaja 7 izuma i jo§ 11 izuma s razli¢itih podrucja. Ukupno 99 patenata za izume iz
razli¢itih podrucja tehnike. Prvi je ukazao na moguénost elektroterapije, te na mogucnost bezi¢nog prijenosa informacija i energije.
Genijalnost njegova uma i njegovih tehnickih rjesenja potvrduju i ¢injenice da neka od njih, ni do danas, nisu u potpunosti znanstveno
(teorijski i/ili eksperimentalno) verificirana. Kao znak zahvalnosti za izuzetno znacajan doprinos razvoju tehnike, a posebno
elektrotehnike, mjerna jedinica za magnetsku indukciju nosi naziv prema njegovom prezimenu.

Nikola Teslaumro je 1943. godine u New Yorku.




Tesla

Nikola Tesla was born in Smiljan near Gospi¢ in 1856. Since his early youth he learned important phrases, and wise sayings, and made
complex calculations by heart. Tesla began his primary education in Smiljan, at the same time developing his interest in engineering.
After having moved with his family to Gospi¢ he continued his education there. There, he acquired excellent knowledge in subjects
comprising natural sciences and good knowledge of the German language.

In 1970 he continued his schooling at the Royal Higher Grammar School in Rakovica near Karlovac. In those days he permanently
thought of certain inventions and constructed models of water turbines.

In 1875 Tesla enrolled in the High Technical School (Technische Hochschule) in Graz. During his schooling he dealt with the design
solution for an electric machine. Disappointed with his failure he lost his scholarship and left school at the third year of study.

In 1880 Tesla went to Prague intending to finish his studies. In 1881 he moved to Budapest to work in a Telegraph Office. There he began
his activity in the field of electrical engineering and created several inventions relating to a voice amplifier in telephony. He continued to
deal with the alternating current motor. In 1882 he finally solved the design problem of a motor using rotating magnetic field. He moved to
Paris to develop his invention, but nobody was interested in it. In 1883 in a mechanical workshop he designed his induction motor.

In 1884 Tesla moved to the United States to work in the «Edison Company». He soon founded «Tesla Light Company» in which he
intended to develop his motors. However, at the beginning he manufactured beacon electric lamps. He developed a system of beacon
lamps for direct current and was granted a patent for it in 1886. In 1887 Tesla founded «Tesla Electric Company». He built a workshop and
alaboratory for his experiments.

From October till December 1887 Tesla was granted patents for his asynchronous motor, electric transfer of energy, an induction motor
with short connected rotor and a motor with contact ring, as well as a system of distribution of electric power (a power transformer for
multiphase currents). Modern high voltage electric engineering is based on these patents.

In 1888 Tesla applied for patents for a three wired electric transfer, for a two- and three- phased current, series connection and one pole
power transformer for direct and multiphase currents, a torque power transformer regulating rotation velocity of induction motors, for
asynchronous generators and multipolar machines.

In the period from 1888 to 1891 Tesla applied for 35 various patents for single or multiphase motors.

In May 1888 Tesla concluded a contract with «Westinghouse Electric and Manufacturing Company» on the basis of which all his
inventions in the field of multiphase currents became the ownership of this company. The first aggregate of a hydro-electric power plant
near Niagara Falls was put into operation in 1895, and the hydro-electric power plant was completely finished in 1896. Almost parallelly
with the German physicist Wilhelm Conrad Rontgen Tesla made experiments with X-rays. He also gave instructions for the work with X-
rays. In 1898 Tesla applied for a patent for a device for remote control of ships and vehicles and the device was displayed at the Madison
Square Garden. On Tesla's initiative a high voltage laboratory was built in Colorado Springs. The laboratory was finished in 1899. Tesla
planned to make experiments with wireless connections and to study lightning.

Tesla was granted 36 patents in the field of motors and generators, 9 in the field of transformation of electric energy, 6 patents in the field
of lighting, 17 patents in the field of high frequency devices and regulators, 12 patents in the field of radio, 1 patent in the field of remote
control mechanical engineering, 7 patents in the field of turbines and similar devices and 11 patents covering various fields. In total 99
patents in various technical fields. He was the first to point out the possibility of electrotherapy, and the possibility of wireless transfer of
information and energy. The facts that some of his technical solutions have not been scientifically (theoretically and/or experimentally)
completely verified even today speak for the brilliance of his mind and of his technical solutions. As a token of appreciation for an
extremely important contribution to technological development, in particular in the field of electric engineering, a unit of magnetic
induction has been given his surname.

Nikola Tesla died in New York in 1943.
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Kiepach

Marcel pl. Kiepach roden je u Krizevcima 1894. godine, u vlastelinskom dvoru, na
obiteljskom imanju.

U dobi od 9 godina ve¢ je konstruirao razli¢ite naprave, te u jednom pismu svom ocu navodi:
»Preko nedjela i cetvrtke radim jednu novu masinu koja mece slova u onaj pleh...».

U Krizevcima je polazio pucku skolu, a zatim je pohadao [ Realnu gimnazijuu Zagrebu.

Svoj prvi izum-zirokompas Marcel je patentirao 1910. u Berlinu u dobi od 16 godina.

Nakon polozenog ispita zrelosti 1914. godine roditelji su ga poslali na studij gospodarskih
naukau Halle, a zatim u Berlin.

Kiepacha privlace tehnicke znanosti pa on paralelno upisuje Visoku tehnicku Skolu u
Charlottenburgu.

Kada je poceo I svjetski rat Marcel pl. Kiepach javio se u vojsku kao jednogodisnji
dobrovoljac.

Kao austrougarski vojnik poslan je na ruski front u Poljsku, gdjeje 1915. godine poginuo.

MARCEL PL. KIEPACH

Marcel Kiepach, Esq. was born in Krizevci, in the family estate, in 1894.

Atthe age of 9 he already constructed various devices, and in a letter to his father he wrote: »Sundays and Thursdays I am working
on anew engine for putting letters in a tin plate».

He attended elementary school in Krizevci and Ist Secondary School in Zagreb. His first invention, a gyrocompass Kiepach, Esg.
patented at the age of 16 in Berlinin 1910.

On graduation from secondary school in 1914, his parents sent him to Halle and subsequently to Berlin to study economic
sciences.

Kiepach was attracted by technical sciences and at the same time he attended the High Technical College in Charlottenburg.

At the beginning of the World War I, Marcel Kiepach, Esq. enlisted for the voluntary military service for a year. He was sent as an
Austro-Hungarian soldier to the Russian front in Poland, where he was killed in 1915.
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Kiepach

Prvi svoj izum ziro-kompas Kiepach je patentirao 1910. godine u Berlinu.

To je uredaj za istodobno pokazivanje polozaja brodskog kompasa na raznim mjestima broda.

Isti izum patentirao je 1911. godine u Londonu.

Godine 1912. u Parizu je patentirao dinamo stroj za rasvjetu svih vrsta kola. Taj izum je bio predviden za rasvjetljavanje kocija,
omnibusa i zeljezni¢kih vagona, a temeljio se na principu elektricnog generatora tjeranog takvim vozilom.

1912. godine prijavio je u Berlinu u Carskom patentnom uredu konstrukciju za strujni prekidac za rontgenske aparate.

U suradnji s Heinrichom Weilandom prijavio je Carskom patentnom uredu u Berlinu izum pod nazivom mali transformator za
niski napon.

Iz njegove prepiske s dipl.ing. A. Kuhnom, koji je bio posrednik za patente, moze se zakljuciti i da je Marcel radio na konstrukciji
razli¢itih naprava i aparata npr.istosmjerni motor, jednofazni motor, variometar za radio.
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His first invention, a gyrocompass Kiepach, Esg. invented in 1910 in Berlin.

Itis adevice for the concurrent pointing of a position of the compas on various spots of the ship. He patented the same invention in
Londonin 1911.

In Paris in 1912 he patented a dynamotor for illuminating various types of vehicles. The invention was provided for illuminating
coaches, buses and carriages, and was based on the principle of an electric generator driven by means of such a vehicle.

Alsoin 1912, he filed with the Reichspatentamt in Berlin, an assembly of electric switch for Rontgen-apparatus.

In cooperation with Heinrich Weiland an invention was filed with the Reichspatentamt in Berlin entitled: small law voltage
transformer.

Through his correspondence with A. Kuhn, B.Sc., who was a representative for patents, one may come to a conclusion that Marcel
was working on the assembly of varoius devices and apparatuses for example: DC motor, single-phase motor, variometer for
wireless application.



Puretié¢

Mario Pureti¢ roden je 1905. godine u Sumartinu, na otoku Bracu. Pureti¢ je bio iz obitelji
ribara i teZzaka. Zbog teske situacije, neimastine i gladi, mladi Pureti¢ je 1929. godine otplovio
uAmeriku. U prvo vrijeme Zivio je u New Yorku, i radio u ¢eli¢anama na Long Beachu. Zatim
jepreselio u San Pedro u Kaliforniji i zaposlio se kao radnik ribar na brodovoma tunolovcima.
Uvidjevsi probleme koji se javljaju pri tunolovu, Mario Pureti¢ izumio je i doradio izum tzv.
Pureti¢evog koloturnika nazvan »power block». Godine 1956. Pureti¢ je za ovaj izum dobio
americki patent.

1977. godine posjetio je rodni Sumartin. Tom prigodom demonstrirao je primjenu power-
block sistema za lov na srdele i tunu u Jadranu.

Sahranjen je u Sumartinu na otoku Brac¢u 1994. godine.

MARIO PURETIC

Mario Pureti¢ was born in Sumartin, on the island of Brac¢ in 1905 in the family of fishermen and laborers. In 1929 young Puretié¢
saild offto America due to hardship, poverty and famine athome.

At first he lived for some time in New York and worked in steel plants of Long Beach. Afterwards, he moved to San Pedro,
California and found a job as a worker on tuna boats, and soon realised the problems of tuna fishing. Mario Pureti¢ has invented
and improved the so-called Pureti¢'s lifting tackle named: »power block».

In 1956 Mario Pureti¢ was granted an American patent for his invention.

In 1977 he paid a visit to his hometown Sumartin. At that occasion he demonstrated the application of the power-block system for
pilchard and tuna fishing in the Adriatic Sea.

He was burried in Sumartin, on the island of Bra¢ in 1994.

PATEWTEDFEB22 T2 3,643,921

United States Patent s 3,643,921
Puretic (a1 Teb. 22,1972




Puretié¢

Kada je Pureti¢ u San Pedru poceo raditi kao radnik na ribarskim brodovima, ubrzo je uocio sve poteskoce rada na tunolovcu.
Mreze pune ribe bile su teske i mukotrpno ih je bilo izvlaéiti ponekad i po nekoliko sati, pri ¢emu je izlov bilo nemoguce zastiti od
napada morskih grabezljivaca.

To je Pureti¢a potaklo na pronalazenje tehni¢kog rjeSenja ovog problema. Svoj prvotni izum postupno je doradivao da bi na kraju
dosao do idejnog rjesenja posebno oblikovanog uredaja s pogonjenim koloturnikom za podizanje mreze. Predvidio je da se uredaj
montirana krmu broda ili na brodsku dizalicu. Izum je mogao imati elektromotor ili hidrauli¢ni pogon.

Pureti¢ je svoj izum patentirao 1956. godine. Od 1955. godine u brodogradilistu u Seattleu pocela je proizvodnja power-blocka
prema Pureticevom izumu.

Pureti¢ev izum omogucio je izmedu ostalog i viSe no dvostruko povecanje godisnje koli¢ine ulovaribe.

Za doprinos razvoju svjetskog ribarstva njemu u ¢ast od 1975. godine na kanadskoj nov¢anici od pet dolara otisnuta je slika
ribarskog broda s njegovim izumom u primjeni iznad palube.

Mario Pureti¢ prijavio je i ostvario jo§ dvadesetak drugih patenata.

F CANADA e

Soon as Pureti¢ has started a job as worker on tuna boats in San Pedro, he has realised the problems of tuna fishing.

The fishing nets were heavy with fish and to pull them out of the sea was a heavy work that used to take several hours. During that
time it was impossible to protect the catch against the attack of sharks.

That situation gave an incentive to Pureti¢ to find a technical solution and resolve the problem. He gradually improved his original
invention and reached the final solution of the specially formed device driven by the lifting tackle for fishing nets. He provided for
the device to be mounted astern or to the derrick. The invention could have an electromotor or hydraulic drive. Pureti¢ has
patented his invention in 1956. Since 1955 the shipyard in Seattle began producing the power-block on the basis of Puretic's
invention. Among other things on the basis of his invention the yearly catch of fish was more than doubled.

For his contribution to the development of the world fishing industry an in his honour, the Canadian five dollar banknote carries a
figure of fishing boat featuring his invention in operation on board since 1975.

In his lifetime Mario Pureti¢ applied for and was granted some twenty various patents.



Azitromicin

Slobodan Poki¢, (Danilovgrad 1926. - Zagreb 1994.), diplomirao je 1952. godine na
Tehnickom fakultetu u Zagrebu. Iste godine zaposljava se u Plivi, a 1956. godine
postaje rukovoditelj Odjela za kemiju prirodnih spojeva u Istrazivackom institutu
Pliva. Direktor je Istrazivackog instituta od 1971. do 1990. godine, nakon ¢ega je kao
savjetnik za istrazivanje radio do odlaska u mirovinu 1992. godine.

Zajedno s dr. TamburaSev 1961. godine zapocinje istrazivanje na kemiji makrolidnih
antibiotika, Sto je rezultiralo sintezom novog makrolidnog antibiotika, kasnije
prozvanog azitromicin, te je zajedno sa Zrinkom Tamburasev, Gabrijelom Kobrehel i
Gorjanom Lazarevski koautor osnovnih patenata za njegovu pripravu. Koautor je vise
od 120 znanstvenih radova i patenata. Dobitnik je brojnih priznanja za svoj
istrazivacki rad u zemlji, a uz Gabrijelu Kobrehel dobitnik je nagrade Americkog
kemijskog drustva ”Heroji kemije 2000

Gabrijela Kobrehel, rod. Vazdar, (Obedis¢e 1941.), diplomirala je 1964. godine na
Tehnoloskom fakultetu u Zagrebu. Iste godine pocinje raditi u Istrazivackom institutu
Pliva, gdje ostaje do odlaska u mirovinu 1999. godine. Njezin istrazivacki interes bio je usmjeren prema sintezi polusintetskih
makrolidnih antibiotika. Sinteza azitromicina je kruna njezinog istrazivackog rada. Koautor je vise 45 znanstvenih radova i patenata s
podrucja polusintetskih makrolidnih antibiotika.
Dobitnica je brojnih priznanja za svoj istrazivacki rad, a uz Slobodana Pokic¢a dobitnica je nagrade Americkog kemijskog drustva
”Heroji kemije 2000”.

SLOBODAN DOKIC - GABRIJELA KOBREHEL
GORJANA LAZAREVSKI - ZRINK A TAMBURASEV

Gorjana Lazarevski, rod. Radobolja, (Omi$ 1946.), diplomirala je 1969. godine na Tehnoloskom fakultetu u Zagrebu. Iste godine
pocinje raditi u Istrazivackom institutu Pliva, gdje ostaje do odlaska u mirovinu 2003. godine.

Cijeli radni vijek istrazivala je kemijske transformacije makrolidnih antibiotika, Sto je rezultiralo koautorstvom na vise od 40 znanstvenih
radova i patenata. Dobitnica je brojnih domacih nagrada za svoj istrazivacki rad.

Zrinka TamburaSev, rod. Peri¢, (Sisak 1921. - Zagreb 2003.), diplomirala je 1948. godine na Tehnickom fakultetu, Kemijski odsjek u
Zagrebu. U Plivin Istrazivacki institut dosla je 1957. godine gdje je radila do odlaska u mirovinu 1980. godine.

0d 1972. godine radila je kao voditelj grupe za polusintetske makrolide, a 1974. postala je rukovoditelj Odjela za prirodne spojeve. Tada
je doktorica TamburaSev zapocela i rad na sintezi novog makrolidnog antibiotika, kasnije prozvanog azitromicin, te je zajedno s
Slobodanom Poki¢em, Gabrijelom Kobrehel i Gorjanom Lazarevski koautor osnovnih patenata za njegovu pripravu. Od 1978. godine pa
do odlaska u mirovinu, bila je rukovoditelj istrazivanja na podruc¢ju baznih sirovina u Plivinom Istrazivackom institutu. Koautor je vise
od 25 znanstvenih radova i patenata. Dobitnica je brojnih domacih priznanja za svoj istrazivackirad.




Azitromicin

Slobodan DPoki¢, (Danilovgrad 1926 - Zagreb 1994) in 1952 graduated at the Technical Faculty, Zagreb and was employed in Pliva, where in 1956
became head to Department of natural chemical compounds at the Research Institute of Pliva. Since 1971 until 1990 he was director of Research
Institute and afterwards adviser for research until his retirement in 1992. In 1961 in cooperation with dr Tamburasev the research of the chemistry
of' macrolid antibiotics was initiated, which resulted by synthesis of a new macrolid antibiotic, subsequently named: azithromycin. Togehter with
Zrinka Tamburasev, Gabrijela Kobrehel i Gorjana Lazarevski he is a co-author of the basic patents for the preparation thereof. He is likewise a co-
author of over 120 scientific papers and patents. Dr Doki¢ received numerous awards for his research work athome, and with Gabrijela Kobrehel a
prize of the American Chemical Association: “Heroes of Chemistry 2000”.

Gabrijela Kobrehel, born Vazdar, (Obedis¢e 1941) in 1964 graduated at the Faculty of Technology, Zagreb. In the same year she was employed
in the Research Institute of Pliva until her retirement in 1999. Her research interest was directed to the synthesis of half-synthetic macrolid
antibiotics. The synthesis of azithromycin was the crown of her research activity. Mrs. Kobrehel is a co-author of over 45 scientific papers and
patents in the field of half-synthetic macrolid antibiotics. For her research work she received numerous awards and with Slobodan Poki¢ a prize of
the American Chemical Association: "Heroes of Chemistry 2000”.

Gorjana Lazarevski, born Radobolja, (Omis 1946) in 1969 graduated at the Faculty of Technology, Zagreb. In the same year she was employed
in the Research Institute of Pliva until her retirement in 2003. During her active life she was researching the chemical transformations of macrolid
antibiotics, which resulted in co-authorship of over 40 scientific papers and patents. For her research work she received numerous domestic
awards.

Zrinka TamburaSev, born Peri¢, (Sisak 1921 - Zagreb 2003) in 1948 graduated at the Faculty of Technology, Department of Chemistry, Zagreb.
In 1957 she joined the Research Institute of Pliva until her retirement in 1980. Since 1972 Mrs. Tamburasev was head of the group for half
synthetic macrolids, and in 1974 became head of Department of natural compounds. Then, dr Tamburasev initiated her work on the synthesis of
macrolid antibiotics as well, subsequently named: azithromycin. Together with Slobodan Poki¢, Gabrijela Kobrehel and Gorjana Lazarevski she
is a co-author of basic patents for the preparation thereof. Since 1978 until her retirement she headed the research in the field of basic raw materials
at the Research Institute of Pliva. Dr Tamburasev is a co-author of over 25 scientific papers and patents. For her research work she received
numerous domestic awards.
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AZITROMICIN (SUMAMED, ZITHROMAX)

Makrolidni antibiotici su skupina spojeva kojima je zajednicka karakteristika prsten sastavljen od 12-16 atoma. Najvazniji predstavnik,
eritromicin, prisutan je u klinickoj primjeni preko pola stoljeca. Njegova struktura sastoji se od 14-ero ¢lanog prstena na koji su vezana dva Secera:
kladinoza i desozamin. Eritromicin pripada antibioticima srednje Sirokog spektra djelovanja i primjenjuje se kod bakterijskih infekcija disnih
puteva, koze i mekog tkiva.

Premda djelotvoran i siguran, veliki nedostatak predstavlja njegova nestabilnost u kiselom mediju zeluca, gdje se brzo raspada na bioloski
neaktivne razgradne produkte. To je bio poticaj brojnim istrazivac¢ima da kemijskim promjenama molekule poboljsaju svojstva eritromicina.

U Istrazivackom institutu Pliva dr. Doki¢ i dr. TamburasSev zapoceli su prva istrazivanja na kemijskim transformacijama eritromicinske molekule
ranih 60-tih godina proslog stolje¢a. Azitromicin je sintetiziran krajem 70-tih godina i zasti¢en je s dva patenta.

Njegova struktura, za razliku od eritromicina ima 15-ero ¢lani prsten u koji je ugraden dusik kao dodatni atom, zbog ¢ega je ova skupina nazvana
AZALIDI. Novi antibiotik pokazuje prosireni antibakterijski spektar, nisku toksi¢nost i vrlo dobru podnosljivost. Terapijska doza azitromicina je
oko 10 puta manja nego eritromicina, a vrijeme terapije 2-3 puta krace. PLIVA je tvrtki PFIZER 1986. godine prodala licenciju za azitromicin.
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AZITHROMYCIN (SUMAMED, ZITHROMAX)

Macrolide antibiotics are a group of compounds having a common characteristic of a ring composed of 12-16 atoms. The most important
representative, erythromycin, is present in the clinical application for more than half of a century. Its structure is composed of 14-member ring to
which two sugars are attached: cladinose and desosamine. Erythromycin belongs to a group of antibiotics with medium broad spectrum of activity
and is used in treating bacterial infections of upper respiratory tracts and of soft tissue.

Although effective and safe, its instability in gastric acid medium, where it is rapidly decomposing to the biologically inactive dissolving
products, presents its great disadvantage. For numerous researchers an impetus was to improve the characteristics of erythromycin by chemical
transformation of its molecular formula.

In the early 60-ties of the last century in the research institute of Pliva, dr Poki¢ and dr Tamburasev initiated the first researches of the chemical
transformations of the molecule of erythromycin. Azithromycin was synthesised by the end of 70-ties and protected by two patents.

Its structure, on the contrary to erythromycin, has a 15-member ring in which an additional atom of nitrogen is incorporated, therefore this group is
named AZALIDES. The new antibiotic features have a broader antibacterial spectrum, a low toxicity and very good tolerance. Therapeutic dose of
azithromycin is ten times lower than erythromycin dose and the time of therapy is 2-3 times shorter.

In 1986 PLIVA sold the licence for azithromycin to the PFIZERcompany.
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