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EDITORIAL

History of science and technology —
Content and context

by Elena Helerea
ania University of Brasov, Romania

The 24" International Congress of History of Science, Technology and Medicine took place in Manchester,
England, from the 215t to the 28™ of July 2013, on the topic of Knowledge at Work, under the effigy of UNESCO
(http://www.ichstm2013.com/). The congress ICHSTM 2013 was the greatest event in the field, with over 1400
scientific communications and more than 1700 participants and delegates. The main organizer was Division
of History of Science and Technology of the International Union of History and Philosophy of Science.

As part of this important event, the 40" International Symposium of ICOHTEC - International Committee
for History of Technology also took place. ICOHTEC is an international association created in 1968 for the
encouragement of the connections between different states and cultures all over the world by promoting the
history of technology (www.icohtec.org). ICOHTEC organizes annually an international symposium. The next
International symposium of ICOHTEC on the topic Technology in Times of Transition will take place in 2014 in
Brasov, Romania (www.icohtec.org/brasov2014/), the main organizer being Transilvania University of Brasov.

Within the conference included in the Manchester Congress, The President Hasok Chang analyzed the
current trends in approaching the history of science:

- The trend of those who plead for the discussion mainly of the scientific methods contributing to
knowledge,
- The trend of those who consider important to treat the history of science in a socio-cultural context.

Of course this dispute is a false dichotomy: the content cannot be separated from the context, just as the

practice cannot be separated from theory, or the cultural from rational.

The history of science and, thus, the history of technology must analyze the ensemble of believes that ac-
cept the scientific basis and fundament the science and technology by hypothesis, methods, rules.

The role of the history of science and technology is the understanding of the contingent development of
scientific research, the learning of scientific methods, the appreciation of scientific knowledge of the past, the
stimulation of new scientific thinking and the improvement of scientific education. The history of science and
technology creates bridges between common people of different cultures and researchers.

We need the history of science and technology to describe the past, to understand it, to use and overcome
itin order to identify and understand the current situation.

In order to achieve the above desiderates we will have to pay higher attention to the content as well as to
the context, by approaching the history of science and technology as an applied history.

The interest for the applications that revolutionized the scientific and technologic concepts manifested also
in the 18" Meeting of the editorial groups of EPMagazine from Thessaloniki, during 2" -8" October 2013.

The historical experiences presented by 1t Lyceum of Vrilissia, Greece, underlined an important way to
sustain the activity at the EPMagazine: by exemplifying, by experiencing, by applications meant to discover
the past of the science, by analyzing the great achievements that materialized in changes of theories and
technical applications that revolutionized the world.

The context in which these experiments and theories developed is equally important, as it facilitates the
understanding of the conditions cluster leading to the scientific knowledge and to the recognition of the scien-
tific research authority.

As a conclusion, we advice you all- young students, university students and teachers- to discover the ap-
plied history of science and technology, so that the articles sent to the EPMagazine contribute to the achieve-
ment of the noble purpose of the domain.
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Editorial

EKAOTIKO ZHMEIQMA

loTopia TNG EMICTAHNG KAl TNG TEXVOAOYIOG —
TTEPIEXOUEVO KAl VONUA

To 240 AiBvég 2uvédpio Tng loTopiag Tng EmoTAung, NG TexvoAoyiag kai TnG laTPIKAG €yIve, UTTO
TNV alyida Tng UNESCO (http://www.ichstm2013.com/), oto MavTtoeaTep NG AyyAiag, atmo Tig 21 péxpl Tig 28
louAiou 2013, pe B€ua «M'vwon otn douAeldy. To Zuvédpio ICHSTM 2013 ftav 1o oTTOUdAIOTEPO YEYOVOG OTO
Tedio auTo, pe TTavw atrd 1400 eTMIOTNPOVIKEG OVOAKOIVWOEIG Kal TTEPITOOTEPOUG aTTd 1700 CUNUETEXOVTEG Kal
avTimpoowTroug. O KUPIOG opyavwTig ATav 1o TuApa g loTopiag Twv EmoTnuwy Kal Tng TexvoAoyiag Tng
AieBvoug ‘Evwong Tng loTtopiag kai Tng PiAocogiag Tng EmOTAUNG.

2710 TTAQiclo autoU Tou oTroudaiou yeyovoTog Trpayuatotroidnke 1o 400 AlgBvéG Zuutrdaio NG
ICOHTEC (www.icohtec.org), Tng AieBvoug EmiTpotig yia Tnv loTtopia Tng Texvoloyiag. H ICOHTEC civai pia
01eBVNG £vwon TTou dnuioupyndnke To 1968 yia TNV TTpowBNon S€CUWY avApeca O DIAPOPETIKA KPATN Kal
TTONITIOPOUG, a1T’ 6AO ToVv KOO0 Péoa aTrd TNV TTPoBoAn Tng loTopiag Tng Texvoloyiag. H ICOHTEC opyavwvel
éva O1EBVEC ouNTTOOoIO pIa @opd TO Xpovo. H emduevn diopydvwon pe BEpa TV TexvoAoyia o€ Kaipoug
petaBaong Ba Trpayuartoroindei o 2014 oto Mtpacof tng Poupaviag (www.icohtec.org/brasov2014/),
ME KUpio opyavwTth 1o MavemoTtiuio Tng TpavoiABaviag oto Mmpacof. 210 cuvédpio Tou Manchester o
mpoedpog Hasok Chang avéluae TIg OUYyXPOVESG TACEIG OTNV TTPOCEYYION TNG I0TOPIAG TWV ETTIOTNUWV:

- Tnv 1don autwv TOU €ival UTTEP TNG oulnTNONG KUPIWG TwV  ETIOTAPOVIKWY PEBOOWV TTOU
OUVEICQEPOUV OTN YVWonN

- Tnv 140N QuTWV TToOU Bewpouv ONUAVTIKO VA AVTIMETWTTICETAI N 10TOPIa TwV ETTICTNPWY O€
KOIVWVIKOTTONITIOMIKS TTACiTIO.

Quoikd auth n avTirapdbeon eival €vag e0@AAPEVOS OIOXWPIOUOG: TO TTEPIEXOUEVO OEV UTTOPEI va
dlaxwploTei aTTd TO TTAQICI0 OTO OTTOI0 dIAdPANATIOTNKE, OTTWG N TTPAKTIKI) OEV YTTOPET VA DIOXWPIOTE ATTO TN
Bewpia, A 0 TTOAITIGPSGGS OTTO TNV ETTIOTNUOVIKY HEB0DO.

H 1o1opia Twv €mMOTNUWY OAAG KAl N 10Topia TNG TEXVOAoyiag TTPETTEl va avaAloel TO OUVOAO TwV
TTETTOIBNCEWVY TTOU ATTOBEXOVTAI TNV ETTICTNHOVIKH BAon Kal é8paIWVOUV TNV ETTICTAMN KAl TV TEXVOAoyia PE
uTToB€0€IG, HEBODOUG Kal KAVOVEG.

O poAog TNnG I0TOPIag TNG ETTICTANNG KAl TNG TEXVOAOYIag €ival n katavonon Twv O0pwv avdamTuéng tTng
ETTIOTAMOVIKAG £PEUVA, TN EKUAONON ETTICTNPOVIKWY PEBODWY, TNV avayvwpion TNG ETTIOTNUOVIKAG yvwong Tou
TTapeABOVTOG, TNV UTTOKIVNON VEAG ETTICTNPOVIKNAG OKEWNG Kal T BEATIWON TNG ETTIOTNPOVIKAG EKTTAIOEUONG.
H 1oTopia TG €MOTAUNG Kal TNG TeEXVOAOyiag dnuIoupyei YEQUPEG HETALU TWV EPEUVNTWV KAl TWV OTTAWY
avOpWTTWYV PE SIAPOPETIKO TTONITIOUIKO UTTORaBpO.

XpeladéuaaoTe TNV I0TOPIa TNG EMOTAUNG KAl TNG TEXVOAOyiag va Treplypdyoune 1o TTapeABOv, va To
KOTOVONOOUWE, VA TO XPNOIUOTIOIOOUNE KAl VA TO EETTEPACOUMPE PE OKOTTO va TAUTOTTOINOOUME KOl va
KATOVONOOUE TNV TpEXOoUoa KaTdoTaon.

Ma va TTETUXOUNE Ta TTAPATTAVW ETTIOUPNTG aTTOTEAETUOTA Ba TTPETTEI va OSWOOUUE TTEPICOOTEPN TTPOCOXN
OTO TTEPIEXOUEVO KOl OTO TTAQIOIO TOU, TTPOOCEYYICOVTAG TNV 1I0TOPIa TNG ETIOTAUNG KAl TNG TEXVOAOYIAG wg
EQapPOaEVN I0TOPIA.

To evdla@épov yia TIC €QAPUOYEG TTOU TTPORyayav TIG ETTIOTAMOVIKEG KOl TEXVOAOYIKEG QVTIANWEIG
€KONAWONKE 1TioNg 0Tn 18n cuvavtnon Twv opddwy ouvTagng Tou TTEPIOdIKoUu EPM otn ©@saoalovikn atréd 2-8
OkTwBpiou 2013. O1 I0TOPIKEG EUTTEIPIEG TTOU TTAPOUCIACTNKAY aTTO TO 10 AUKEIO BpIAnooiwyv uttoypduuicav
€va onuavTikG TPOTTO HE TOV OTToioV PTTOPOoUPE va dlatneriooupe Tn dpacTtnpidtnTa OTo TTEPIOdIKO EPM:
Oleukpivifovtag, BiwvovTtag, TTapouaiadovTag EQOPUOYEG TTOU avadelkvUouv To TTAPEABOV TNG ETTIOTAKNG,
avaAlovTag Ta oTroudaia eITEUyPATA TTOU UAOTTOINBNKAY WG aAAayEG BEWPIWVY Kal TEXVIKEG EPAPUOYES TTOU
£pepav eTTavaoTacn oTov KOoUO. To TTAaicIo 0TO 0TToi0 avaTrTUXBNKav auTd Ta TTEIpdPaTa Kal ol Bewpieg gival
e€ioou onuavTikd, KaBWG SIEUKOAUVEI TNV KOTAVONON TWV GUVBNKWY TToU 0dnyouv OTNV €TTICTNHUOVIKHA YVWOon
KQI TNV avayvwpion TNG TTIOTNUOVIKNG EPEUVNTIKAG auBevTiag.

TeA€IWVOVTOG, 0AG CUPPBOUAEUOUNE OAOUG — VEOUG JaBNTEG, POITNTEG KAI KABNYNTEG — VO AVAKOAUWETE TNV
EQPAPUOCEVN IOTOPIO TNG ETTIOTAKNG KAl TNG TEXVOAOYiaGg, WoTe Ta dpbpa TTou aTTooTEANOVTAI OTO TTEPIOBIKO
EPM va cupB&A\ouv oTnv ETTITEUEN TWV EUYEVWV TOU OTOXWV.
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EDITORIALE

Storia della Scienza e della Techologia —
Contenuti e contesto

Il 24° ICHSTM - Congresso Internazionale di Storia della Scienza, Tecnologia e Medicina, sul tema La
conoscenza al lavoro, si & tenuto a Manchester, UK, col patrocinio dellUNESCO (www.ichstm2013.com), dal
21 al 28 Luglio 2013. ICHSTM 2013 & stato un evento grandioso per questi campi della conoscenza, con piu
di 1400 comunicazioni scientifiche e 1700 tra partecipanti e delegati. Tra questi ultimi, si sono evidenziati i
rappresentanti della Divisione di Storia della Scienza e della Tecnologia della IUHPS — Unione Internazionale
di Storia e Filosofia della Scienza.

Come parte di questo importante evento, si € tenuto anche il 40° ICOHTEC — Conferenza del Comitato
Internazionale di Storia della Tecnologia. Questa & una associazione internazionale fondata nel 1968 per
incoraggiare le relazioni tra differenti Stati e Culture in tutto il mondo, promuovendo la Storia della tecnologia
(www.icohtec.org). ICOHTEC organizza annualmente un simposio internazionale, ed il prossimo — su Tecno-
logia in tempi di transizione - sara organizzato a Brasov, Romania, e vede I'Universita della Transilvania come
principale organizzatore.

Tra le conferenze del Congresso di Manchester, il presidente Hasok Chang ha analizzato lo stato dell’arte
nell’approccio alla Storia della Scienza:

- Nellottica di coloro che propendono per la discussione sul metodo scientifico per il contributo alla
conoscenza;

- Nell'ottica di coloro che reputano importante trattare della Storia della Scienza nello specifico con-
testo socio-culturale.

Ovviamente, questa & una falsa disputa, perché i contenuti non sono avulsi dal contesto, cosi come la
pratica dalla teoria o la cultura dalla razionalita

La Storia della Scienza e, quindi, della Tecnologia, deve verificare I'insieme delle conoscenze attuali che
accettano le basi scientifiche fondamentali della Scienza e della Tecnologia attraverso le ipotesi, i metodi, le
regole.

Il ruolo della HST (Storia della Scienza e della Tecnologia) € la comprensione dello sviluppo contingente
della ricerca scientifica, 'apprendimento dei metodi scientifici, la riscoperta della conoscenza scientifica del
passato, la stimolazione di nuove correnti di pensiero scientifico e I'incoraggiamento della educazione scienti-
fica. La HST crea ponti tra la gente comune di differenti culture con i ricercatori.

HST ci € necessaria, perché descrive le conoscenze del passato, determinando la migliore comprensione
possibile del presente.

Per arrivare ai nostri obiettivi, bisogna porre notevole attenzione sia ai contenuti che al contesto, affrontan-
do la HST come Storia applicata.

L'interesse per le applicazioni che hanno rivoluzionato i concetti scientifici e tecnologici, & stato rilevato
anche durante il 18° Congresso European Pupils Magazine — EPMagazine lo scorso Ottobre 2013.

L'esperienza storica presentata dal 1° Liceo di Vrilissa, Grecia, evidenzia una via importante per sostenere
le attivita di EPMagazine: attraverso I'esemplificazione, I'esperienza e I'applicazione per scoprire il passato
della Scienza analizzando gli obiettivi che si sono poi tradotti nella modifica delle teorie e delle applicazioni
tecniche che hanno rivoluzionato il mondo.

Il contesto in cui queste esperienze e queste teorie sono state sviluppate € oltremodo importante, facili-
tando la comprensione delle condizioni che hanno portato alla conoscenza scientifica e riconoscere le auto-
rita in materia di ricerca scientifica. Come conclusione, abbiamo il dovere di far conoscere a tutti voi, giovani
studenti medi e universitari, e ai vostri insegnanti, di scoprire la HST applicata, cosi che gli articoli mandati a
EPMagazine contribuiranno al raggiungimento degli obiettivi di questo progetto di nobili e utili intenti.
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Editorial

PEOAKLUWOHHUW BEJIEXKW

MCTOpVIil Ha HaAyKuUuTe U TeXHonorudaTa —
C'bﬂ'bp)KaHMe U KOHTEeKCT

[BageceT 1 YeTBLPTUAT MEXAYHAPOAEH KOHIpeC No UCTOPUS Ha HaykaTta, TEXHONorusaTa n MeguumnHata
ce npoBefe B MaH4uecTbp, Benukobputarnus ot 21 go 28 tonn 2013, Ha Tema ,[lo3HaHns B paboTarta®“, nog
onekata Ha KOHECKO (http://www.ichstm2013.com/). KoHrpecbT MKMHTM 2013 Gelie Hail- ronsmoto
cbbuete B Tasm obnact, ¢ noeeve oT 1400 Hay4HM cbobLLeHMs 1 noBeve oT 1700 yyacTHUMUM 1 generatu.
MmaBHUAT opraHm3aTtop bewe OTOeNbT Ha UCTOpPUSATA HA HAayKUTE U TEXHOMOrUsTa Ha VIHTepHauMoHanHus
Cblo3 N0 uctopus 1 punocodms Ha HaykaTa.

KaTo yact ot ToBa BaxHO cbbutme ce cbetos u 40-a1 MIHTepHaumoHaneH cumno3nym Ha IKUHTM —
MHTepHauunoHaneH koMuUTeT Ha muctopmata Ha TexHonornata MKMHTM e mHTepHauuoHanHa acouunauus
cb3gazeHa npes 1968 3a HacbpyaBaHe Ha BPb3KUTE MEXAY Pa3NNYHMUTE CTPAHU U KYNTYPU MO LIENWS CBATKATO
npoMoTupa mcTopusaTa Ha TexHonorumte (www.icohtec.org). MKMHTM opraHuaupa uHTepHaumoHaneH
cumnosnym. CnegpawmaT MHTepHaumMoHaneH cumnosnym Ha MIKMHTM Ha Tema TexHomnorusTa BbB BpeMeHa
Ha npexoa we ce nposefe npe3 2014r. B bpawos, PymbHUa (www.icohtec.org/brasov2014/), rnaBHuAT
opraHusaTtop e TpaHcunBaHCKus yHuBepcuTeT B bpaluos.

B pamkuTe Ha koHgepeHuusTa nposBedeHa B MaHYeCTbpCKUA KOHrpec, npesnaeHTbT Xacok YaHr,
aHanuaumpa cerallHuUTe CbBpeMEHHUTE TEHAEHLMM B UCTOPUS Ha HayKnTE:

- TeHoeHUMsiITa Ha Te3W, KOMTO Ce 3acTbhBaT 3a AMCKYyCMATa [MaBHO Ha Hay4YyHU MeToaM, KOUTO
OOMNpUHacAT 3a 3HaHus.

- TeHOeHUMATa Ha OHE3N, KOUTO CMSATAT 3a BaXKHO 3a pasrnexgaHe Ha UCTopuUsaTa Ha HaykaTta B
COLMANHO-KYNTYPHNSA KOHTEKCT.

Pa3bupa ce gucnytbT e rpeweH: CbaAbpXaHMETO HEe MOXe Ada Ce pasfernedm OT KOHTEKCTa, KakTo
npakTukaTa He MoXe fa ce pasfgenedm oT TeopusaTa, Uinn Kyntyparta oT pauuoHanHocTTa.

McTopusita Ha HaykuTe 1 UCTOpUSTa Ha TeEXHONOrMnTe TpsabBa Aa aHanManpa aHcaMObNbT KOMTO Npuema
Hay4HUTe 6a3n N OCHOBaBa HaykaTa M TEXHOMOrNSATa Ha XMnoTesn, MeToau, npasuna.

Ponsita Ha nctopusita Ha HaykaTta u TEXHomorusTa e aa ce pasbepar HayuYHUTE U3cnenBaHus, n3y4yaBaHe
Ha pasnuyHUTEe MEeToOM, OLEHSIBaHE Ha Hay4YHUTE MO3HaHWA 3a MUHArNoOTO, CTUMYyNMpaHe Ha HOBO Hay4HO
MUCreHe 1 nogobpsiBaHe Ha Hay4yHOTO ObpasoBaHue. MIcTopuaTa Ha HaykaTa M TEXHOMNorMMTe ch3gaBsa
MOCTOBE MexXay 0OMKHOBEHUTE XOpa OT PasnunyHn KynTypu 1 N3crnegoBaTenm.

Hue ce Hy>xgaem OT UCTOPUSI Ha HaykaTa 1 TEXHONMOrnaTa 3a Aa Hyu 06sCHM MMHANoTo, Aa ro pasbepem, fa
M1 U3norn3eamMe 3a fa ro npeodoreem, 3a aa naeHtnduumnpame n pasbepem ceraliHaTa cuTyauus.

3a ga ce nocturHat ropHuTe uenu Tpsbea ga otaensiMe no- rofisiMo BHUMaHue Ha CbAbPXKaHNETO, CbLLUO
Taka M Ha KOHTEKCTa, KaTo ce obpbliame KbM UCTOPUATA Ha HayKaTa U TEXHOMNOTMNTE, KaTo KbM MPUMoXKHa
ncropums.

VicTopuyeckust onut, npeacraBeH oT  rmmHasusTa Vrilissia, bpums, nogyepraBar BaKeH HauuH 3a
nogabpxaHe Ha genHoctta Ha EPMagazine: OT unocTpupaHe, 4ypes3 npexuBsiBaHe, OT MPUITOXEHUS,
npegHasHadeHW 3a pasxodka M3 MUHANMOTO Ha HaykaTa, 4Ype3 aHanu3 Ha rofieMn  MOCTUXKEHUS,
MaTtepuanuanpaH B NpOMEHM Ha TEOPUN N TEXHNYECKN MPUNOXKEHUS, KOUTO NPOMEHST B CBETA.

KOHTEKCTBT, B KOWTO TE3M EKCNEePUMEHTU U Teopuu, ca paspaboTeHU € CbLLUO TOMKOBA BaXeH, Tbi
KaTo yrnecHsiBa pas3bMpaHeToO Ha yCroBuUsiTAa BOAELUM A0 HAyYHW 3HAHWUS U OO MPU3HABAHETO Ha Hay4HU
n3crnenBaHus.

B 3aknioveHne, HMe cbBeTBaAME BCUYKM BW - MarnkuTe YYeHUUM, CTYOAEHTU WU yuuTenu ga OTKpUAT
NPUNOXXEHNETO Ha UCTOPMSATA Ha HayKkaTa U TEXHONOrM1Te, Taka Yye ctatumTe nsnpateHn Ha EPMagazine ga
JonpuHecar 3a NoCTUraHeTo Ha GnaropodHa uen Ha obnacTtTa.
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EDITORIAL

Istoria stiintei si tehnologiei —
Continut

In perioada 21-28 iulie 2013 a avut loc la Manchester, Anglia, Cel de al 24-lea Congres de Istoria Stiintei,
Tehnologiei si Medicinii (The 24-th International Congress of History of Science, Technology and Medicine),
cu tema Cunoasterea la lucru (Knowledge at Work), sub egida UNESCO (http://www.ichstm2013.com/). Con-
gresul ICHSTM 2013 a fost cel mai mare eveniment in domeniu, cu peste 1400 de comunicari si peste 1700
de participanti (delegates).

Principalul organizator a fost Divizia de Istoria Stiintei si Tehnologiei a Uniunii Internationale de Istoria si
Filosofia Stiintei (The main organizers were Division of History of Science and Technology of the International
Union of History and Philosophy of Science).

Ca parte a acestui important eveniment s-a desfasurat si al 40-lea Simpozion International al ICOHTEC -
International Committee for History of Technology.

ICOHTEC este o asociatie internationala creata in 1968 cu scopul promovarii legaturilor dintre diferite
state si culture ale lumii prin promovarea istoriei tehnologiei (www.icohtec.org). Anual ICOHTEC organizeaza
un simpozion international. Urmatorul Simpozion International al ICOHTEC cu tema “Tehnologia in vremuri de
tranzitie” va avea loc in 2014 la Brasov, Romania (www.icohtec.org/brasov2014/), principal organizator fiind
Universitatea Transilvania din Brasov.

In cadrul conferintei sustinute in plenul Congresului de la Manchester, Presedintele Congresului Hasok
Chang a analizat actualele curente referitoare la modul de abordare a Istoriei stiintei:

- Curentul celor care pledeaza pentru tratarea cu precadere a metodelor stiintifice care contribuie la
producerea de cunoastere,
- Curentul celor care considera ca important in tratarea istoriei stiintelor este contextual socio-cultural.

Desigur ca aceasta disputa este o falsa dihotomie: nu poate fi separat continutul de context, asa cum nu
poate fi separata practica de teorie, sau culturalul de rational.

Istoria stintei si, la fel, istoria tehnologiei trebuie sa analizeze ansambul de credinte (believes) care accepta
bazele stiintifice si care fundamenteaza stiinta/tehnologia prin ipoteze, metode, reguli de lucru.

Rolul istoriei stiintei si tehnologiei este de intelegere a dezvoltarii contingente a cunoasterii stiintifice, de
invatare a (learning) metodelor stiintifice, de apreciere a cunoasterii stiintifice a trecutului, de stimulare a noii
gandiri stiintifice, de imbogatire a educatiei stiintifice. Istoria stiintelor si tehnologiei creaza punti intre oamenii
de rand de culturi diferite si oamenii de stiinta.

Avem nevoie de Istoria stiintei si tehnologiei ca sa descriem trecutul, sa intelegem trecutul, sa folosim
trecutul, sa depasim trecutul pentru a identifica si deslusi situatia actuala.

Pentru aceasta va trebui sa dam o mai mare atentie atat continutului cat si contextului, prin abordarea isto-
riei stiintei si tehnologiei ca o istorie aplicata.

Interesul pentru aplicatiile care au revolutionat conceptele din stiinta si tehnologie s-a manifestat si la Cea
de a 18-a Intalnire a Grupurilor Editoriale ale EPMagazine de la Thessaloniky, din 2-8 octombrie 2013.

Experientele istorice de fizica prezentate de 1%t Lyceum of Vrilissia, Greece , au subliniat o cale importanta
de sustinere a activitatii in cadrul revistei EPMagazine: prin exemplificari, prin experiente, prin aplicatii sa
deslusim trecutul stiintelor, sa analizam marile experiente care s-au concretizat in schimbari ale unori teorii si
aplicatii tehnice si tehnologice care au revolutionat lumea.

lar contextul in care aceste experimente si teorii au fost realizate este important, deoarece astfel se
cunoaste ansamblu de conditii care a dus la afirmarea cunoasterii stiintifice si la recunoastrea autoritatii
oamenilor de stiinta. Ca incheiere, va indemnam pe toti - tineri elevi, studenti si cadre didactice — deslusif;
istoria aplicata a stiintei si tehnologiei, astfel ca articolele trimite revistei EPMagazine sa serveasca rolului
generos si nobil al acestei discipline.
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Editorial

BASYAZI

Bilim ve Teknolojinin Tarihi- Kaynak ve Igerik

24. Bilim, Teknoloji ve Tip Kongresi, 21-27 Temmuz 2013 tarihleri arasinda, ingiltere’nin Manches-
ter sehrinde, “is Bilgisi” bashgi altinda, UNESCO suretinde gercgeklestirildi (http://www.ichstm2013.com/).
ICHTSM 2013 Kongresi, 1400den fazla bilimsel yayin ve 17000n tzerinde katilimci ve delege ile, alanindaki
en blyuk etkinlik oldu. Ana organizatér, Uluslararasi Tarih ve Felsefe Bilimi Birligi'nin Bilim ve Teknoloji Tarihi
Birimi idi.

Bu 6nemli etkinligin bir pargasi olarak, 40. Uluslararasi ICOHTEC (Teknoloji Tarihinin Uluslararasi Komite-
si) Sempozyumu da yer aldi. ICOHTEC, 1968’de, teknoloji tarihini destekleyerek tim dinyadaki farkli devlet
ve kultirler arasindaki bagi kuvvetlendirmek amaciyla kurulmus olan uluslararasi bir olusumdur (www.icohtec.
org). ICOHTEC, her yil bir uluslararasi sempozyum organize eder. Konusu Gegis Zamanlarindaki Teknoloji
olacak olan bir dahaki ICOHTEC Uluslararasi Sempozyumu, 2014’te, Transilvania University of Brasov’'un
ana organizatorlligiinde, Romanya’nin Brasov kentinde dizenlenecektir (www.icohtec.org/brasov2014/).

Manchester Kongresi'ndeki konferansta s¢z alan Baskan Hasok Chang, bilim tarihi ile ilgili gincel
yaklagimlari degerlendirdi:

- Temelde bilgiye katki yapan bilimsel yéntemlerle ilgili tartismayi savunanlarin yaklagimi,
- Bilim tarihini sosyokiiltirel bir icerikle ele almanin dnemli oldugunu disinenlerin yaklasimi.

Elbette bu tartisma, yanlis bir bolinmedir: Kaynak, icerikten ayrilamaz; pratigin teoriden kiltirelin
iIrksaldan ayrilamayacagi gibi.

Bilimin tarihi, dolayisiyla teknolojinin tarihi, bilimin temellerini kabul eden ve bilim ile teknolojinin temellerini
hipotez, yontemler ve kurallar Uzerine kuran inanislar bitiini ile analiz etmelidir.

Bilim ve teknoloji tarihinin rolQ; bilimsel arastirmanin beklenmedik sekilde gelismesini anlamak, bilim-
sel yontemlerin 6grenilmesi, gecmisteki bilim bilgisine mutesekkir olmak, yeni bilimsel dustincenin simul-
asyonu ve bilimsel egitimin geligtiriimesidir. Bilim ve teknoloji tarihi, dedisik kiltirden ¢ok sayida insan ile
arastirmacilar arasinda koépruler olusturur.

Bilim ve teknoloji tarihine; giinimuizdeki durumu tanimlamadan ve anlamadan 6nce, gegmisi agiklamak,
onu anlamak, kullanmak ve Ustesinden gelmek icin ihtiyacimiz var.

Yukaridaki arzulanan seyleri basarabilmek icin, bilim ve teknoloji tarihine, pratik bir tarih olarak yaklasarak,
icerige de kaynaga gosterdigimiz kadar ilgi gdstermemiz gerekecek.

Bilimsel ve teknolojik konseptlerde devrim yaratan uygulamalara olan ilgi, 2-8 Ekim 2013 tarihleri arasinda
Selanik’ten EP Magazine’in 18. Editér Gruplari Toplantisinda bir kez daha ortaya kondu.

Yunanistan’daki 1. Vrilissia Lisesi tarafindan sunulan tarihi deneyimler, faaliyeti EP Magazin’de yuritm-
eye devam etmenin dnemli bir yolu oldugunun altini ¢izdi: érneklendirerek, tecribe ederek, bilimin ge¢gmisini
kesfetmeye yonelik uygulamalarla, teorilerin degisiminde 6n plana ¢ikan blylk basarilari ve dinyayi
degistiren teknik uygulamalari analiz ederek.

Gelistirilen bu deneylerdeki ve teorilerdeki kaynak esit derecede dnemlidir, dyle ki, bilimsel bilgiye ve bilim-
sel arastirma otoritesinin taninmasina olanak taniyan kosullar kiimesinin anlasiimasina imkan tanir.

Sonug olarak, siz geng dgrencilere, Universite 6grencilerine ve editmenlere, bilim ve teknolojinin uygulamali
tarihini kesfetmenizi tavsiye ederiz, boylece EP Magazine’'e génderilen makaleler de, ¢evrenin asil amacinin
basariya ulagsmasina katkida bulunacaktir.
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1. Introducere: Educatia si dezvoltarea
tehnologiei

Multimedia and remote
labs in education

Laboratoare multimedia si remote in
educatie

by Monica Cotfas

1. Introduction: Education and develop-

ment of technology

In the context of today’s booming evolution
of technology and computers, education has to
keep the rhythm as well as all other domains, and
adjust to the changes this evolution causes to the
everyday lifestyle.

Children as well as adults are nowadays
living in a completely different environment, with
knowledge from all domains at their fingertips and
easy access to updated information from all dis-
tant corners of the world.

The access to information, as well as man-
aging the information, saving or processing it, has
become much easier than it used to be in the past.

Fig. 2. Ifo management in modern days

All these changes brought about changes in
the teaching and learning process, all having their
fare share of debate in the education specialists’
community.

All schools tried to get equipped with com-
puters, multimedia labs, educational software,
and teachers tried to change the way they present
the theoretical information in order to meet the in-
terests and curiosity of their students.
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In contextul evolutiei fulminante a tehnolo-
giei si calculatoarelor, educatia a trebuit sa tina
pasul, impreuna cu toate celelalte domenii si sa
se adapteze schimbarilor cauzate de aceasta
evolutie in stilul de viata al oamenilor.

Copiii deopotriva cu aduliii trsiesc acum intr-
un climat complet diferit, avand informatii din toate
domeniile la indeméana si acces facil la noutatj din
toate colturile lumii. Accesul la informatji, la fel ca
procesarea sau salvarea lor, au devenit in zilele
noastre sarcini mult mai usoare decéat in trecut.

Fig 1. Info management in the past

Toate aceste schimbari au dus la schimbari
in procesul de predare- invatare, care au cauzat
dezbateri si discutii in comunitatea specialistilor Tn
educatie.

Scolile au incercat prin urmare sa se doteze
cu calculatoare, laboratoare multimedia, software
educational, iar profesorii au incercat sa schimbe
modul de a prezenta informatiile teoretice pentru
a veni in intdmpinarea intereselor si curiozitatii el-
evoilor.

2. Multimedia Labs in education

Un laborator multimedia este un mediu
modern de predare si invatare, confinand echi-
pamente tehnologice moderne care dau un car-
acter divers, dinamic si atractiv, atat predarii cat
si Tnvatarii. Elevilor le sunt prezentate astfel lectii
interactive, cu inregistrari video sau audio ilus-
trand tema predata, ei au posibilitatea de a con-
tacta profesorul pe o linie privata de comunicare,
iar profesorul poate monitoriza munca elevilor in
timp real.

Un laborator multimedia implica de obicei un
calculator pentru fiecare elev, unul pentru profe-
sor, cu acces complet la cele ale elevilor, pe care
sunt instalate platforma educationla, iar profesorul
poate astfel stabili sarcini d lucru diferentiate, le
poate modifica pe parcurs in functie de nivelul de
intelegere si abilitatile dezvoltate de elev.



2. Multimedia Labs in education

A multimedia lab is an up to date learn-
ing and teaching environment providing modern
technology equipments that can bring a diverse,
dynamic and attractive aspect to both learning
and teaching. Students are presented interactive
lessons, with small videos or recordings illustrat-
ing the topic presented, they have the possibility
to contact the teacher by a private communication
line, and the teacher can monitor the students’
work in real time.

A multimedia lab usually involves a comput-
er for each student, and one for the teacher, which
has full access to those of the students and has
installed an educational platform, which allows the
teacher to set individual tasks, and modify them
if the course of action during the class indicated
that the tasks are too easy or on the contrary too
difficult.

S SERERL.

Fig. 3 Multimedia laboratory

Multimedia labs usually require an internet
connection and all users log in the application,
with the possibility of the instructor’s computer to
check the status of every student’s work. They are
not open to all users, but most often restricted in
use for the specific users they are designed for.
Teachers as well as students are able to perform
their tasks better and much more efficient using
hardware and software specific to their curriculum
and domain of study.

In teaching foreign languages for example a
new multimedia lab that begins to be used in Ro-
manian schools is Sanako, a dedicated language
teaching lab. Offering many platforms such as
Sanako Speak, Sanako Study, Sanako Lab, it is
an excellent tool for language teachers.

Sanako Study 1200 for example offers voice
recording features for intonation drills and pronun-
ciation exercises, and the teacher can pair stu-
dents for conversations while hearing them and
guiding them for the task completion.

General

Laboratoarele multimedia necesita de obi-
cei o conexiune la internet si todi utiliyatorii de
conecteaza la platforma, profesorul avand posi-
bilitatea de a verifica de la calculatorul sau stadiul
de lucru al fiecarui elev. Platformele nu sunt de
obicei deschise tuturor utilizatirilor, ci sunt cel mai
adesea restrictionate, fiind disponibile numai pen-
tru utilizatorii carora le sunt destinate. Profesorii si
elevii pot astfel sa isi desfasoare activitatea mult
mai eficient si sa Tsi duca mai bine la bun sfarsit
sarcinile de lucru, folosing hardware si software
specific pentru curriculum-ul si domeniul de studiu
vizate.

Spre exemplu, pentru predarea limbilor
straine, un nou laborator multimedia care incepe
sa fie folosit in scolile din Romania este Sanako,
un laborator dedicat predarii limbilor straine. Ofer-
ind multe platforme, cum ar fi Sanako Speak,
Sanako Study, Sanako Lab, este o unealta de lu-
cru excelenta pentru profesorii de limbi straine.

Sanako Study 1200 de exemplu ofera
facilitati pentru exercitii de intonatie sau pronuntie,
iar profesorul poate grupa elevii pe perechi pentru
conversatji, urmarindu-i si avand posibilitatea de
a-i ghida pentru realizarea eficienta a sarcinilor de
lucru.

La nivel universitar, laboratoarele multime-

TANDBERG EDUCATIONAL SOFTWARE SOLUTIONS: Sanako Study 1200

Fig 4. Multimedia lab Sanako Study 1200

dia sunt folosite pentru domenii diverse de studiu,
ca de exemplu laboratorul multimedia interactiv
IMM folosit la Western lllinois University. Aici,
IMM ofera studentilor de la sectia COEHS, si per-
sonalului universitar facilitati pentru dezvoltarea
de proiecte cross-curriculare cum ar fi invatarea
asistata de calculator, realizare de multimedia,
tehnologii mobile, podcasting, realizare de CD-
ROM si DVD ROM, editare video, dezvoltare
web-page, prezentare electronica, si incorporar-
ea tehnologiilor Smart in procesul de predare si
invatare.

Pentru studentii care au nevoie sa inreg-
istreze interviuri, jocuri de rol sau demonstratii,
existad de asemenea si o sala de inregistrari video.
Studentii pot intra in sala, ajusta imaginea péana
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At university level, multimedia labs are used
for much more diverse purposes, such as for
example IMM-interactive media lab used at the
Western lllinois University. Here, The IMM Lab
offers COEHS students, faculty, and staff a state
of the art service facility for developing cross-
platform multimedia projects such as, computer
based instruction, multimedia authoring, mobile
technologies, podcasting, CD-ROM and DVD
ROM development, video editing, web-page de-
velopment, electronic presentation development,
and the incorporation of media centric Smart
Technologies into teaching and learning.

For the students who need to record inter-
views, role-plays, or demonstrations, there is also

Fig. 6. The video recording room

a video recording room. These students can enter
the room, adjust the camera until they see their
desired image in the playback display, press a
single button to begin or end recording, and eject
a pressed DVD of their recording from an in-room
DVD recorder for submission to their professor.
An example of multimedia classroom is Hor-
rabin Hall 111, with a number of computers con-
nected to the internet for the students and an in-
structor’s workstation controlling the work of the
students and endowed with all necessary equip-
ment for the presentation and teaching activities.

3. Remote labs in education

Remote labs go one step further than mul-
timedia labs, and they are mainly designed for
individual study. A certain amount of theoretical
information as well as practical activities are de-
signed for the student, who can access them from
any location, by only accessing the link of the ap-
plication, perform the tasks and then get feedback
from his work.

The teacher can see if the students have ac-
cessed the lab, how long they have been working
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obtin imaginea dorita pe afisaj, apasa un singur
buton pentru inceperea si finalizatea inregistrarii
si iau copia de pe DVD facuta automat ca suport
pentru evaluatea de catre profesor.

Un exemplu de sala de clasa multimedia la
nivel universitar este Horrabin Hall 111, avand un
numar de calculatoare destinate studentilor co-
nectate la internet, si un calculator pentru profesor
care controleaza activitatea calculatoarelor subor-
donate si care este dotat cu toate echipamentele
suplimentare pentru realizarea de prezentari.

A0 NN
Fig. 5. University student accessing IMM

3. Laboratoare remote in educatie

Laboratoarele remote merg un pas mai de-
parte decat laboratoarele multimedia, si sunt in
special concepute pentru studiul individual. O
anumita gama de informatii teoretice impreuna
cu aplicatii practice sunt concepute pentru eley,
care poate accesa platforma din orice locatie prin
simpla accesare a adresi web, efecua sarcinile de
lucru si apoi primeste feedback pentru activitatea
desfasurata.

Fig. 7. Horrabin Hall 111 - a shared lab
classroom
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and what they did during their working time.

Such remote labs are used in Transilvania
University of Brasov, and the SolarLab is a good
example in this context. It was designed for the re-
mote study of solar cells, and makes use of devic-
es designed by NI-National Instruments company.

It has certain components meant to ensure
the completion of given tasks. These components
are illustrated in the figure below:

P

General

rofesorul controleaza daca elevul a accesat plat-
forma, cat timp de lucru efectiv a desfasurat, si ce
anume au facut in acest timp.

Astfel de laboratoare remote sunt folosite la Univer-

E

sitatea Transilvania din Brasov, iar SolarLab este
un exemplu ilustrativ in acest context. Acesta a
fost conceput pentru studiul la distanta al celulelor
solare, si este dezvoltat pe baza componentelor
concepute de compania americana NI-National
Instruments.

ste alcatuit din componente care sa permita efec-
tuarea unor anumite lucrari de laborator. Aceste
componente sunt ilustrate in figura de mai jos:

. Irradiance level control module;

. Heater control module;

. |-V characteristic raising module;
. Stepper control module;

. Light source;

Stepper;

. Heater.

All the theoretical information and practical
experiments are performed by the students who
connect to the platform online, via a link that looks

a
b
c
d
e
f.

g

. Modulul pentru controlul nivelului de iradianta;
. Modulul de control al incalzitorului;
. Modulul pentru ridicarea caracteristicii I-V;
. Modulul de control pas cu pas;
. Sursa de luming;
Stepper;
. Heater.

Toate informatijile teoretice Tmpreuna cu experi-

mentele practice sunt parcurse de catre studenti
prin conectarea la platforma online, printr-un link

Fig. 8. Example of webpage
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like any other webpage ( Fig. 8.).

4. Conclusions

Modern technology has brought about major
improvements in all domains of human life, and
therefore education could not be left untouched by
it, but on the contrary, has benefited greatly by it,
in its development process. Modern teaching
has shifted from the teacher-centred methods to
the student-centred ones, focusing on the student
skills and abilities and trying to individualize the
teaching procedures so that they meet the par-
ticular needs of the individual students and his or
her particularities.

Educational software, computer game-like
activities, video presentations, documentaries
and sound recordings have become common ma-
terials to be used in the classroom. They raise the
quality of the lesson to be taught by adding to its
diversity and attractiveness.

Multimedia and remote labs are very im-
portant in this context, as they are specially con-
ceived for classroom use, and are endowed with
teaching, practice and assessment functions,
thus being adjustable to the particularities of any
teaching-learning environment.
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4. Concluzii

Tehnologia moderna a adus imbunatatiri ma-
jore in toate domeniile vietii umane si prin urmare
educatia nu putea raméane neafectata de aceste
schimbari, ci din contra, aceasta a beneficiat din
plin de ele, in procesul dezvoltarii ei.

Predarea moderna a schimbat metodele
care erau centrate pe profesor cu unele centrate
pe elev, cu accentul pe priceperile si abilitatile
elevului, incercand sa individualiyeye procesul de
predare si invatare astfel incat acesta sa fie adap-
tat Modern teaching has shifted from the teacher-
centred methods to the student-centred ones,
focusing nevoilor particulare si particularitatilor de
personalitate ale elevului.

Software-ul educational, activitatile bazate
pe joc, prezentarile video, documentarele sau
inregistrarile audio au devenit materiale de lucru
comune pentru lucrul la clasa. Acestea cresc cali-
tatea lectiilor prin a adauga elemente de diversi-
tate si atractivitate pentru elev.

Laboratoarele multimedia si cele remote
sunt foarte importante in acest context, pentru ca
sunt concepute special pentru actul didactic, si
sunt dotate cu funcitii speciale pentru principalele
componente ale acestuia, predarea, exersarea si
verificarea, fiind prin urmare ajustabile si adapta-
bile particularitatilor oricarui mediu de predare-
invatare.
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Johannes Honterus Brasov, Romania
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The printing press, Honterus
and the schools of Brasov
Tiparul, Honterus si scolile Brasovului

by lulia Ene

Introduction

This article aims to present historical data relat-
ed to the appearance of the printing press and the
school in Brasov, but also to underline the contribu-
tion of Johannes Honterus to the development of the
culture and youngsters’ education in Transylvania.

Gutenberg and printing press

Johann Gutenberg, born in 1400 and died in
1468, was a German printer who began working on
his first printing press (Fig.1) in 1430, and 10 years
later he laid the basis of a business in the printing
domain with Johann Fust’s support.

In 1445, Gutenberg prints the first book using the
printing machine, and in 1456 he succeeds in print-
ing the Bible.

Fig.1. Gutenberg’s printing press

The technology of the printing press involved mo-
bile characters representing each letter; the letters
were arranged in distinct frames, being arranged in
words and lines.

Johannes Honterus in Brasov

After a few years from Gutenberg’s death, back in
1498, Johannes Honterus is born, in Austen, and he
lived until 1549. During his life, Honterus was a great
humanist, religious reformer of the Germans in Tran-

14-16

Introducere

Acest articol urmareste sa prezinte date istorice
despre aparitia tiparului si a scolii in Brasov, si de
asemenea sa sublinieze contributia lui Johannes
Honterus la dezvoltarea culturii si educatia tinerilor
din Transilvania.

Gutenberg si tiparul

Johann Gutenberg, nascut in anul 1400 si dece-
dat in anul 1468, tipograf german, incepe sa lucreze
la prima masina de tiparit in anul 1430 (Fig.1), iar 10
ani mai tarziu pune pe picioare o afacere in dome-
niul tipografiei, avandu-I ca aliat pe Johann Fust .

In 1445 Gutenberg tipdreste prima carte cu
masina de tiparit. in anul 1456 el tipareste si Biblia.

Tehnologia tiparului cuprindea folosirea carac-
terelor mobile, reprezentand fiecare cate o litera;
literele erau aranjate in casete distincte, casetele
urmand sa fie aranjate in cuvinte si randuri .

Johannes Honterus in Brasov

La céativa ani de la moartea lui Johann Guten-
berg, in 1498 se naste Johannes Honterus la Aus-
ten, si decedat in anul 1549. De-a lungul vietii sale,
Honterus a fost cel mai de seama umanist sas, re-
formator religios al sasilor din Transilvania , fonda-
torul gimnaziului sasesc din Brasov, actualul Liceu
Teoretic Johannes Honterus (Fig.2).

Johannes Honterus a infiinfat una din primele
tipografii din Transilvania. In anul 1532 tipareste
Chartographia Transilvaniae. La insistentele lui
Honterus se infiinteaza, in anul 1546, prima fabrica
de hartie din regiune .

Fig.2. Statue of Johannes Honterus in the
Brasov school yard
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sylvania, the founder of the German gymnasium
from Brasov, which is nowadays known as Johannes
Honterus Theoretical High School (Fig.2).

R

Fig.3. The First Romanian Schoo Brasov

Johannes Honterus founded one of the first print-
ing houses in Transylvania. In 1532 he printed the
Chartographia Transilvaniae. Because of Honterus’
insistence, in 1546, the first paper factory in Brasov
region was developed.

Honterus was strongly involved in the youngsters’
education, reason for which he founded a school
and a library. He reorganized the old town school in
German language from Brasov, which dates back to
1388.

In 1542 a new building is raised for the new
school in the place of a monastery, near Black
Church, and a year later, Honterus guides the build-
ing of a library establishment.

First Romanian School and Coresi in Brasov

Not long after, in Brasov, in 1583 the first courses
in the First Romanian School took place. The build-
ing, situated in the yard of St. Nicholas Church, was
restored in 1760 (Fig.3).

An important role in the history of the First Roma-
nian School is played by Deacon Coresi (Fig.4) from
Targoviste. During 1556 and 1583, until his death,
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Honterus se ocupa in mod special de educatia
tinerilor, intemeind o scoala si o biblioteca. El
reorganizeaza vechea scoala oraseneasca de limba
germana din Brasov, ce data din anul 1388.

n anul 1542 se construieste o cl&dire nou pen-
tru scoala in locul unei manastiri, iar un an mai tarziu
se construieste cladirea unei biblioteci .

Prima Scoala Romaneasca si Coresi la
Brasov

In anul 1583 au avut loc primele cursuri in Prima
Scoala Romaneasca. Cladirea, situata in interiorul
curtii bisericii Sf. Nicolae a fost restaurata in anul
1760 (Fig.3).

Un rol important in istoria Primei Scoli Romanesti
[-a avut Diaconul Coresi (Fig.4) din Targoviste. Intre
1556 si pana la moartea sa in anul 1583 la Brasov el
a excelat ca diacon, traducator si tipograf.

Fig.4. Statue of Deacon Coresi

Tiparnita lui Coresi functioneaza si astazi, in
sala care i poarta numele din Muzeul Primei Scoli
Romaénesti (Fig.5).

Cu tiparnita lui Coresi au fost tiparite zeci de cartj,
in sute de exemplare, esentiale pentru formarea lim-
bii romane literare.

Liceul Johannes Honterus

Liceul “Johannes Honterus”, in prezent, este un
liceu cu predare doar in limba germana (Fig.6).

In cele 3 corpuri, liceul are in mare parte sali de
clasa, dar si: sala festiva, 2 sali de sport, biblioteca,
cabinet medical si laboratoare de fizica, chimie si bi-
logie. Aici, studiaza in jur de 1400 - 1500 de elevi.
Liceul are clase gimnaziale (I - VIII) si clase liceeale
(IX - XII). Tn fiecare an se organizeaza schimb de
experienta intre elevii liceului si elevi de la licee din
Germania.



in 1583, in Brasov, he acted as a deacon, translator
and printer.

Coresi’s printing press still functions today in the
room that carries his name in the Museum of the
First Romanian School (Fig. 5).

His printing press was used to print tens of books
in hundreds of copies, having an important role in
the formation of the literary Romanian language.

Johannes Honterus High School

The Johannes Honterus High School (Fig.6) is
nowadays a high school teaching only in the Ger-
man language.

In the three buildings, the high school has class-
rooms but also: a festive hall, 2 gyms, a library, a
medical cab and laboratories of Physics, Chemis-
try and Biology, and here, there are studying 1400
- 1500. The high school has primary and lower sec-
ondary classes (I - VIII) and high school classes (IX
- XII). In each year, an experience exchange takes
place with students from similar high schools from
Germany.

Conclusions

This article illustrates the importance of the print-
ing press, and its contribution to the evolution of writ-
ing and reading, but also for the Romanian culture in
general, where the schools played also an important
role.

Because of his involvement and activity, Hon-
terus contributed to the development of Romanian
education, through all his projects, mainly directed
towards the education of the young generation in the
city of Brasov.

Webography
. www.cicero.ro/istoria.html
. www.turism.brasovcity.ro/index.php/informatii/
detail _cultura/58
3. www.primascoalaromaneasca.ro/

N —

14-16

Fig.6. The building of J. Honterus High School

Concluzii

Din cele prezentate, ne putem da seama ce rol
important a avut inventia tiparului: a contribuit la
dezvoltarea scrisului si a cititului, dar si a culturii no-
astre. Scoala a ajutat si ea in egala masura.

Datorita implicarii sale, Honterus are si el o
importanta deosebita prin toate proiectele sale real-
izate, mai ales in educatia tinerilor din Brasov .
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1. www.semneletimpului.ro/new/pictures/eltville_
gutenberg_7_400.jpg

2. www.upload.wikimedia.org/wikipedia/
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NMetch he inventions

by Madalina Marton

This invention influenced mankind by giving people free- | -
dom of movement. They were no longer dependent on pub-
lic transportation, and were able to make their own travel
plans.

Information and entertainment were never easier. In the
very comfort of their own homes people can watch a wide
range of programmes for educational purposes or just for
fun.

From very old times people were eager to keep memo-
ries of their most treasured moments, ever since they could
draw them on the walls of the cages they dwelt in. Later on,
this invention made this much easier.

Communication was made easier by this invention and
people did not have to send telegrams anymore in order to
| transmit information to distant places. They could instantly
| get in touch with someone who lived in a remote area.

| lllumination was no longer a luxury, and dangers of
j| fires were much diminished. Houses, public buildings and i
| streets were easily lit by this electrical device. . “

In old times, this means of transportation was mainly
conceived for men, women being seldom seen riding them.
The advantages of using it are many, from environment pro-
tection to exercising in fresh air while you travel.
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GPS - a revolution in

navigation

GPS - o revolutie in navigatie

1. Introduction

From the early ages, mankind has been try-
ing to find a way to know their position on the
map and to guide them to where they wanted
to go. They followed the coastline to keep them
from getting lost or they used celestial navigation
(tracking the position of stars). Numerous inven-
tions have been made but all of them had their
drawbacks.

Among the first navigation instruments there
were the astrolabe, the quadrant and the sextant.
All three of them were celestial navigation tools
and were used for determining the altitude of the
sun or any other star. They were also used to
measure the height of a building or a mountain or
even in the war for better precision when aiming
cannon at an enemy fortress (Fig. 1) [1].

a) Astrolabe b) Quadrant
Fig. 1. Celestial navigation instruments

These celestial navigation instruments mea-
sure the angle between a star and the horizon to
find the current position.

Because celestial navigation was imprecise
and could be used only on a clear sky, people felt
the need of a better navigation instrument. There-
fore, the magnetic compass was developed (Fig.
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1. Introducere

Inca din cele mai vechi timpuri, oamenii au
incercat sa gaseasca o metoda de a cunoaste
pozitia lor pe harta, care sa-i cadlduzeasca in
calatoriile lor. Au urmat linia tarmului pentru a
nu se pierde si au folosit navigarea astronomica
(urmarirea pozitiei stelelor). Desi au aparut numer-
oase inventii, toate aveau dezavantaje.

Printre primele instrumente de navigatie se
gaseste astrolabul, cvadrantul si sextantul. Toate
erau instrumente de navigare astronomica si erau
folosite pentru a determina altitudinea soarelui
sau a altor stele. Erau folosite si pentru a masura
inaltimea cladirilor sau a unui munte si chiar in
razboi, pentru a oferi o mai buna precizie a artileriei
la fixarea tintei (Fig. 1) [1].

Aceste instrumente de navigare astronomica
masoara unghiul dintre o stea si linia orizontului
pentru a determina pozitia curenta.

Deoarece navigarea astronomica era
imprecisa si putea fi folositd doar cand cerul era
senin, oamenii au simtit nevoia unui instrument de
navigatie mai performant. Astfel, a aparut busola
(Fig. 2). Principalul sau avantaj este ca nu de-
pinde de cer si de starea vremii; functioneaza atat
ziua céat si noaptea, indiferent de conditiile meteo.
Folosita impreuna cu o harta, busola este utila pen-
tru a determina directia unui viitor traseu.

Acul unei busole indica directia polului Nord
magnetic al Pamantului.

c) Sextant

Odata cu trecerea timpului tehnologia a
evoluat iar la Tnceputul secolului XX au aparut
primele sisteme de navigatie bazate pe unde radio.
Aceasta tehnologie a fost foarte populara in timpul
celui de-al doilea razboi mondial, frecventele aces-
tor unde radio fiind folosite la determinarea pozitiei
pe Pamant [2].



2). Its main advantage is that it does not rely on
the sky; it works both during the day and the night
and in any weather conditions. Used together
with a map, the magnetic compass is very helpful
for determining the direction of a future course.

The magnetic compass needle always indi-
cates the direction of the magnetic north pole of
the Earth.

Later on, in the early twentieth century, as
technology evolved, radio-based navigation sys-
tems were created. It was a very popular technol-
ogy during World War Il, as it used the frequen-
cies of radio waves to determine the position on
Earth [2].

Fig. 2. Magnetic compass

The purpose of this paper is to analyze the
Global Positioning System (GPS) technology, its
history and its impact on the society. This paper
includes a clear presentation of the operating
principle and a chronological order in the devel-
opment of this technology. Finally, it ends with
ways in which the GPS will be used in the future.

2. What is GPS technology?

A few years back, due to the incredible de-
velopments in modern technology, the Global
Positioning System was invented and today it is
being used by millions of people. It has made the
lives of so many individuals easier and has also
saved countless lives.

Global Positioning System, also known as
GPS, is a system of navigation satellites that
provide free location and weather information to
any GPS receiver on earth. This system was de-
veloped and is maintained by the United States
government of defense and it has been opera-
tional since 1994. Although at first it was created
to aid the military sea, land and air forces, now it
is being used in civilian applications and it is con-
sidered an integral component of the emerging
global information infrastructure. The global po-
sitioning system is used for surveying and map-
ping, international air traffic management, as well
as scientific research [3], [4].

Other countries have tried to develop their
own global positioning systems, but none of them
have the same success as the American one.
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Scopul acestui articol este sa analizeze
tehnologia GPS (Global Positioning System), isto-
ria acesteia si impactul sdu asupra societatii. Arti-
colul contine o prezentare succinta a principiului de
functionare si o scurta istorie care surprinde princi-
palele evenimente in dezvoltarea tehnologiei GPS.
in final, se incheie cu cateva metode prin care
GPS-ul va fi folosit in viitor.

2. Ce este tehnologia GPS?

Cu céativa ani Tn urma, ca urmare a evolutiilor
incredibile in tehnologia moderna, a fost inventat
sistemul GPS, iar astazi este folosit de milioane de
oameni, din toate colturile lumii. A facut traiul oame-
nilor mult mai usor si a salvat nenumarate vieti.

Sistemul de Pozitionare Globala, cunoscut si
ca GPS, este un sistem de sateliti care ofera gratuit
informatii despre pozitia si starea vremii in orice loc
de pe glob. Acest sistem a fost dezvoltat de catre
guvernul Statelor Unite si este operational din
1994. Desi la inceput a fost creat pentru departa-
mentul militar, acum acesta este utilizat in aplicatii
civile si este considerat o componenta a infrastruc-
turii informationale la nivel mondial. Sistemul GPS
este utilizat pentru topografie si cartografiere, in
gestionarea traficului aerian international, precum
si in cercetare stiintifica [3], [4].

Alte tari au incercat sa-si dezvolte propri-
ile sisteme de pozitionare globala, dar niciunul nu
are acelasi succes ca sistemul american. Rusii au
dezvoltat sistemul Glonass, China detine sistemul
Compass iar Uniunea Europeana sistemul Galileo.
Unele dintre acestea sunt in curs de dezvoltare iar
altele sunt deja operationale.

3. Principiul de functionare

Tehnologia GPS are la baza principiul
trilateratiei. Trilateratia este procesul de determin-
are a pozitiei unui obiect prin masurarea directa a
distantelor, folosind geometria cercurilor sau sfer-
elor.

Trilateratie in spatiu bidimensional

Pentru a determina longitudinea si latitu-
dinea unui punct fix, trebuie cunoscuta pozitia si
distanta fatd de trei repere. Pentru a fi mai usor
de finteles, vom considera punctul fix ca fiind
pozitia unui turist iar cele trei repere vor reprezen-
ta trei orase (Copenhaga, Paris si Praga). Daca
cunoastem distanta pana la Copenhaga (955 km)
atunci turistul este situat pe un cerc cu raza de 955
km in jurul orasului Copenhaga. Daca cunoastem
si distanta fata de Paris (604 km), atunci turistul se
afla pe un cerc cu raza de 604 km in jurul Parisului.
Astfel este usor de dedus faptul ca turistul este sit-
uat intr-unul dintre cele doua puncte de intersectie
ale celor doua cercuri. Daca cunoastem si distanta
fata de cel de-al treilea oras (Praga, 510 km) putem
desena un cerc cu raza de 510 km in jurul orasului
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The Russians have the Glonass system, China
has the Compass Navigational System and the
European Union has the Galileo system. Some
of these are either in development or in use.

3. Operating principle

GPS technology relies on the prin-
ciple of trilateration. Trilateration is the pro-
cess for determining the position of an ob-
ject by measurement of distances and
using the geometry of circles or spheres.

2D trilateration

In order to find the longitude and latitude
of a fixed point, the position and the distance to
three landmarks are needed. For a better under-
standing consider that the fixed point marks the
position of a tourist (at a certain moment) and
that the landmarks represent three cities (Co-
penhagen, Paris and Prague). If the distance
to Copenhagen is known (assume it is 955 km)
then the position of the tourist is somewhere on
a circle around Copenhagen with a radius of 955
km. If the distance to Paris is also known (604
km), then the tourist is also on the circle of ra-
dius 604 km around Paris. This means that he is
situated at one of the two points where the two
circles intersect. Then, if the distance to a third
city is known (Prague, 510 km), a circle of radius
510 km around Prague can be drawn. Finally, the
point situated at the intersection of the three cir-
cles represents the location of the tourist: Frank-
furt. (Fig. 3)

Fig. 3 shows the circles drawn around
the three landmarks and their intersection.

3D trilateration

GPS positioning works on the same principle
but in 3D space. In order to find the longitude,
latitude, and altitude of a fixed point, instead of
three cities we will need four satellites and the
position and distance to each of them.

W e

Fig. 4. Basic idea of GPS positioning

If the position and distance to the first sat-
ellite are known, then the tourist (GPS user) is
located somewhere on the surface of a sphere
having as radius the distance to the satellite. If
the position and distance to a second satellite are
known, then the tourist must be situated at the
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Praga. Acest ultim pas ne permite sa determinam
pozitia exactd a turistului: Frankfurt — situat la
intersectia celor trei cercuri (Fig. 3).

Fig. 3 prezinta cercurile desenate
in jurul celor trei repere si intersectia lor.

Trilateratie in spatiu tridimensional

Tehnologia GPS functioneaza dupa acelasi
principiu dar in spatiu tridimensional. Pentru a de-
termina latitudinea, longitudinea si altitudinea unui
punct fix, in loc de trei orase sunt necesari patru
sateliti impreuna cu pozitia si distanta fata de fiec-
are dintre ei.

Copenhagen
9sskm T g

oo Frankfurt
P e o
k™ e Prague

Paris ! LS |
) %,
.\’b
~

Fig. 3. 2D positioning

Daca pozitia si distanta fata de primul satelit
sunt cunoscute, turistul (utilizatorul GPS) este sit-
uat undeva pe suprafata unei sfere avand ca raza
distanta pana la satelit. In cazul in care pozitia si
distanta pana la un al doilea satelit sunt cunos-
cute, turistul este situat la intersectia celor doua
sfere (adica pe perimetrul unui cerc). Daca se
foloseste un al treilea satelit, pozitia turistului este
restransa la cele doua puncte in care cele trei sfere
intersecteaza (Fig. 4) [12]. Pentru pozitionarea
la sol, punctul aflat la altitudinea cea mai mica va
fi selectat. Cel de-al patrulea satelit este necesar
pentru pozitionarea in aer sau Tn spatiu. In acest
caz pozitia turistul va fi la intersectia primelor trei
sfere cu cea de-a patra (in jurul ultimului satelit).
Atunci cand se utilizeaza mai mult de patru sateliti,
poate fi atinsa o precizie mai mare [5], [6], [11].

In Fig. 4, notatiile R1, R2 si R3 reprezinta
distantele fata de fiecare satelit, respectiv razele
celor trei sfere avand ca centru cei trei sateliti.

Pe scurt, dacad cunoastem distantele dintre
un punct aflat pe Terra si trei sateliti GPS, impreuna
cu pozitile satelitilor, putem determina locatia
punctului aplicand principiul descris mai sus.

4. Istoria tehnologiei GPS

Totul a Tnceput la 4 octombrie 1957, cand
Uniunea Sovietica a lansat in spatiu satelitul Sput-
nik (Fig. 5). Oamenii de stiintd au observat ca
frecventa undelor radio emise de satelit crestea
cand acesta se apropia si scadea cand se departa.



intersection of the two spheres (i.e. on the perim-
eter of a circle). If a third satellite is used, then
the location of the tourist is narrowed down to
the two points where the three spheres intersect
(Fig. 4) [12]. For land positioning, the lower of the
two points will be selected. The fourth satellite is
needed for air or space positioning. In this case
the position of the tourist will be at the intersec-
tion of the first three spheres with a fourth one
(around the fourth satellite). When more than
four satellites are used, greater accuracy can be
achieved [5], [6], [11].

In Fig. 4, notations R1, R2 and R3 are the
distances to each satellite, respectively, the radii
of the three spheres having as centers the three
satellites.

In short, if the distances from a point on the
Earth to three GPS satellites are known along
with the satellite locations, then the location of
the point can be determined by simply applying
the principle described above.

4. History of GPS

It all started on October 4" 1957, when the
Soviet Union launched the man-made satel-
lite Sputnik into space (Fig. 5). The scientists
observed that the frequency of the radio waves
emitted by the satellite increased as it ap-
proached and decreased as it moved away. Thus
they realized they could track the satellites by
measuring the frequency of the signals they emit-
ted, as well as the other way around — to find a
position on earth taking into account its distance
to the satellite. This is the principle on which the
entire GPS idea was based and further devel-
oped.

GPS has come a long way since Sputnik.
Here are the major milestones along the way.

In 1959 the US Navy designed the first sat-
ellite navigation system, called TRANSIT, which
was meant to locate submarines. With only a
small number of satellites (at first six and after-
wards ten), they often had to wait for hours to
receive a signal from the satellites. Later on, in
1974, the US army launched the first satellite
from a project of 24 GPS satellites called NAV-
STAR (Fig. 6). The satellites, and many to follow
(Block | satellites), were meant to test the NAV-
STAR concept.

Between 1978 and 1985, the military
launched 11 more satellites as part of the NAV-
STAR system, which by then was simply called
“the GPS System”. One major innovation of these
satellites was that they had atomic clocks which
made time measurement more precise and start-
ing from 1980 the satellites were equipped with
special sensors that could detect the launch or
detonation of nuclear bombs.
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Astfel au realizat ca ar putea urmari satelitii prin
masurarea frecventei semnalelor emise si invers,
ar putea determina pozitia unui punct de pe Terra,
ludnd in considerare distanta sa fatd de satelit.
Acesta este principiul pe baza caruia a aparut si s-a
dezvoltat sistemul GPS.

Tehnologia GPS s-a dezvoltat foarte mult de
la lansarea satelitului Sputnik. Acestea sunt cele
mai importante evenimente din istoria tehnologiei
GPS.

In 1959, Marina SUA a proiectat primul
sistem de navigatie prin satelit, denumit TRANSIT,
care a fost menit pentru a localiza submarine. Cu
doar un numar mic de sateliti (la inceput sase iar
apoi zece), submarinele erau nevoite sa astepte
ore in sir pentru a primi un semnal de la sateliti.
Mai tarziu, in 1974, armata SUA a lansat primul
satelit dintr-un proiect de 24 de sateliti GPS numit
NAVSTAR (Fig. 6). Satelitul si cei care i-au urmat
(satelitii Block I) aveau ca scop testarea proiectului

Fig. 5. Sputnik satellite

NAVSTAR.

intre 1978 si 1985, armata a lansat 11
sateliti, ca parte a sistemului NAVSTAR, care
atunci se numea simplu “sistemul GPS”. Ceasurile
atomice montate pe sateliti au facut masurarea
timpului mai precisa si, pornind de la 1980, acestia
au fost echipati cu senzori speciali care puteau de-
tecta lansarea sau detonarea bombelor nucleare.

In 1983, din cauza evenimentului nefericit
cand un avion coreean ratacit in spatiul aerian rus
a fost doborét, presedintele american Reagan a
decis sa permita companiilor aeriene civile accesul
la tehnologia GPS, pentru a asigura o navigare mai
sigura. Cinci ani mai tarziu, un satelit GPS complet
operational a fost lansat in spatiu, dar guvernul
american a decis sa scada precizia sistemului in
mod deliberat pentru a nu fi utilizat in mod abuziv
de catre adversari politici sau militari.

In 1995 sistemul GPS a fost finalizat. Dintr-
un total de 27 de sateliti complet operationali, 24
erau activi iar 3 erau folositi ca rezerve. Acestia
orbiteaza in jurul Pamantului de doua ori pe zi, si
au fost aranjati astfel incat cel putin patru dintre
ei sa poata transmite informatii in orice loc de pe
pamant, la orice ora din zi.

n anul 2000, dupa ce guvernul SUA a ince-
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In 1983, because of the unfortunate event
when a Korean airplane wandered into Russian
air space and was shot down, the US President
Reagan decided to let civilian air companies use
this technology (immediately after it would be fin-
ished) in order to ensure a safer navigation. Five
years later, a fully operational GPS satellite was
launched into space, but the government decid-
ed to deliberately make the system less accurate
as to not be misused by any political or military
adversaries.

In 1995 the GPS system was completed.
From a total of 27 fully operational satellites, 24
would be active and the other 3 were used as
spares. They would orbit around Earth twice a
day and they were arranged so that at least four
of them could send information in any place on
earth at any time of day.

In 2000, after the US government ended its
deliberate decrease in accuracy, the GPS sys-
tem became ten times sharper and soon many
civilians in different industries started using it.

The first GPS satellite, from a new genera-
tion called Block 1l, was launched in 2005 (Fig.
7). This new type of satellites could send infor-
mation on two different channels, the second one
being specially designed for civilians.

Two new satellites were launched in 2010
and 2011 that have to assure the system’s func-
tionality until 2014, when the Block Il satellites
will start launching. This new generation will have
an extra civilian channel as well as better GPS
coverage. At present, the US government oper-
ates a “constellation” of 31 active satellites and
3 more which can be reactivated if needed. This
way, the system is able to ensure the availability
of at least 24 satellites, 95% of the time [7], [8],
(9], [10].

5. Conclusions

The development of the GPS has brought
major changes to our world. As this technology
evolves, the applications using it become less
expensive and more accurate at the same time.
The GPS system has helped mankind in the de-
velopment of new technologies, in experimen-
tation and wellbeing, so it is not a surprise that
the population is using it in many aspects of their
lives (Fig. 8). While at first this technology was
intended for military purposes, nowadays civil
sales exceed the military ones.

In the future, this technology will be used
in many more industries. Scientists are testing
automobiles that could be driven on their own,
through a GPS system that will be able to choose
what roads to take on its own and get the car
there without the intervention of the driver. This
will hopefully reduce the number of car accidents
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tat diminuarea deliberata in precizie, sistemul GPS
a devenit de zece ori mai exact si multe companii
industriale civile au inceput sa foloseasca aceasta
tehnologie.Primul satelit GPS din noua generatie,
numita Block Il, a fost lansat in anul 2005 (Fig. 7).
Acest nou tip de sateliti poate trimite informatii pe
doua canale diferite, al doilea fiind special con-

i

Fig. 6 The first Block | GPS satellite

ceput pentru civili.

Doi sateliti noi au fost lansati in 2010 si 2011.
Ei trebuie sa asigure functionalitatea sistemului
pana in 2014, cand va incepe lansarea satelitilor
Block Ill. Aceastad noud generatie va avea un ca-
nal civil suplimentar, precum si o mai buna aco-
perire GPS. In prezent, guvernul SUA opereaza o
“constelatie” de 31 de sateliti activi si inca 3 inactivi,
care pot fi repusi in functiune daca este necesar.
In acest fel, sistemul este capabil sa asigure dis-
ponibilitatea a cel putin 24 de sateliti, 95% din timp
(71, [8], [9], [10].

5. Concluzii

Dezvoltarea sistemului GPS a adus
schimbari majore in intreaga lume. Datorita
evolutiei acestei tehnologii, aplicatile care o fo-
losesc au devenit mai putin costisitoare si mai
precise in acelasi timp. Sistemul GPS a ajutat
omenirea in dezvoltarea de noi tehnologii, in ex-
perimentare si cresterea nivelului de trai, asadar,
nu este o surpriza faptul ca oamenii il folosesc in
nenumarate aspecte ale vietii (Fig. 8). Desi la in-
ceput aceasta tehnologie a fost destinata utilizarii

Fig. 7. Block Il satellite



which appear from human error and make the
navigation process as efficient as possible. As for
the army, aircrafts that can fly without a pilot are
already being tested. These planes will be used
in spying missions and they will minimize the loss
of human lives. Also, missiles guided through
GPS will be used to enhance the accuracy of the
target.

The GPS is one of the greatest and most
helpful inventions of the space-era. It has helped
mankind evolve in ways that we never thought
could be possible until the system was per-
fected. Nowadays most of us could not imag-
ine ourselves going through an unknown city
or location without the GPS applications on our
smartphones as maps and other navigation in-
struments are so outdated. The GPS technol-
ogy can still be improved and expanded in other
areas of our lives. We just have to wait and see
what will come next.

Bibliography

[1] www.thepirateking.com/historical/navigation.htm

[2] www.support.radioshack.com/support_tutori
als/gps/gps_hist.htm

[3] www.clearleadinc.com/site/gps.html

[4] www.centertech.org/the-impact-of-gps-systems-
on-daily-life.php

[5] www.bth.se/fou/cuppsats.nsf/all/693ecac567
1ec690c125746f00386ad9/$file/mathesis.pdf

[6] Thomas Bornschlegel, The history of the Global
Positioning System GPS, 2009. Available at:
www.thomas.bornschlegel.net/stuff/ The%20
history%200f%20GPS.pdf

[7] www.history.nasa.gov/sp4801-chapter17.pdf

[8] www.technofiy.blogspot.ro/2012/08/a-brief-
history-of-gps.html

[9] Elliott D. Kaplan, Christopher J. Hegarty: Under-
standing GPS: principles and applications, 2"
Edition, Boston: Artech House, 2006 Avail-
able at: www.bdu.ac.in/ckr/uploads/Earth/
GPS%20FULL%20AIl1%20in%201.pdf

[10] David Wells: Guide to GPS positioning,
Ottawa, Ont.: Canadian Inst. of Surveying and
Mapping, 1987. Available at: http://plan.geo-
matics.ucalgary.ca/papers/guide_to_gps_po-
sitioning_ebook.pdf

[11]Ahmed EI-Rabbany, Engineer’s Guide to
GPS:The Global Positioning System,
Boston:Artech House, 2002. Available at:
http://w3.uch.edu.tw/ccchang50/ebook_intro-
duction%20t0%20gps.pdf

If you joined this article, you should take
a look to Brain and Computer by Cosmin
Manolescu and Vlad Enache on this link!

www.epmagazine.org/storage/204/en-
brain.aspx

University

o

Fig. 8. Portable GPS device
in scopuri militare, in zilele noastre vanzarile civile
le depasesc pe cele militare.

In viitor, aceastd tehnologie va fi utilizata
in multe aplicatii industriale. Oamenii de stiinta
testeazéa viitoarea generatie de automobile, care
ar putea fi conduse pe cont propriu, prin interme-
diul unui sistem GPS capabil sa aleaga singur ruta
si sa ghideze vehiculul la destinatia dorita fara
interventia soferului. Acest lucru va reduce numarul
de accidente rutiere care apar din cauza erorilor
umane si va face procesul de navigare mai eficient.
In ceea ce priveste domeniul militar, un nou tip de
avioane autonome este deja in proces de testare.
Acestea vor fi folosite Tn misiuni de spionaj si vor
minimiza pierderile de vieti omenesti. De aseme-
nea, rachetele vor fi echipate cu dispozitive GPS
pentru a le spori acuratetea.

GPS-ul este una dintre cele mai importante
si mai utile inventii ale erei spatiale. El a ajutat
omenirea sa evolueze in moduri pe care nici nu
le credeam posibile Tnainte ca sistemul sa fi fost
perfectionat. In zilele noastre cei mai multi dintre
noi nu ne putem imagina mergand printr-un oras
sau zona necunoscutd fara o aplicatie GPS pe
telefonul mobil, din moment ce hartile si alte instru-
mente de navigatie sunt invechite. Tehnologia GPS
poate fi inca imbunatéatita si extinsa in alte domenii
ale vietii noastre. Trebuie doar sa asteptam si sa
vedem ce va urma.
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Oamenii din viitor

Nowadays, we are sorounded by electron-
ics. In every task that we do at home or at work,
we are using microwaves, computers, tele-
phones, the cars that we are driving or different
other objects, electric or electronic. All these ob-
jects are evidence of the evolution of technology
which is done to make our life easier.

The Humanoid Robots are the most helpful
devices which can help us or may even enter-
tain us. Those devices are made with the help
of mechanics, electrotechnics and informatics.
Afterwards it appears the mechatronics, which is
a design process that includes a combination of
mechanical engineering, electrical engineering,
control engineering and computer engineering.

There are several types of robots, for ex-
ample the industrial robots are used in industry
especially in factories where they are assembling
different objects. Another type of robots are the
mobile robots which are used in large variety of
tasks, some of them are used for cleaning also
in factories for assembling or even for military
purposes. Medical robots are also very important
for our lives because they can make different sur-
geries that can be very risky for human doctors,
because some surgeries must be very precisely
done. There are also entertaining robots which
can simulate an animal behavior or even a per-
son behavior, for example talking with you or
even playing games.

It is an enormous challenge for all humanoid
researchers that evolution has originated such
effective sensors, controllers and actuators.
Building humanoid robots involves the develop-
ment of lightweight and energy-saving actuators,
fast and intelligent sensors and exceptional com-
plex control systems.

By merging these technologies the scientists
investigate the cooperation of complex sensor-
actor systems as well as and human-machine
interaction.

Human cognition is a field of study which
is focused on how humans learn from sensory
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In zilele de azi, suntem finconjurati de
electronica. Orice lucru facem acasa sau la servici,
noi utilizam cuptoare cu microunde, calculatoare,
telefoane, masinile pe care le conducem sau difer-
ite alte obiecte, electrice sau electronice. Toate
aceste obiecte sunt dovada evolutiei tehnologiei
care au fost concepute sa ne faca viata mai usoara.

Robotii Umanoizi sunt cele mai de ajutor dis-
pozitive care ne pot ajuta sau chiar delecta. Aceste
dispozitive sunt create cu ajutorul mecanicii, elec-
trotehnicii si informaticii. Dupa aceea a aparut me-
catronica, care este un proces de proiectare care
include o combintie intre ingineria mecanica, ingin-
erie electrica, inginerie de control si ingineria calcu-
latoarelor.

Exista mai multe tipuri de roboti, de exemplu
robotii industriali sunt folosii in industrie in special
in fabrici unde ei ansambleaza diferite obiecte. Un
alt tip de robot este cel mobil care este folosit in mai
multe atributii, spre exemplu pentru curatenie de
asemenea in fabrici pentru ansamblare sau chiar
si Tn scopuri militare. Robotii medicali sunt de ase-
menea foarte importanti pentru noi, deoarece ei pot
face o multime de operatii care pot fi foarte peri-
culoase pentru doctori, deoarece unele operatii au
nevoie de o foarte mare precizie. Mai exista si asa
numitii roboti de distractie care pot simula compor-
tamentul unui animal sau chiar si al unei persoane,
spre exemplu sa vorbeasca cu tine sau chiar si sa
se joace.

Fig. 1. AIBO robot

Este o provocare enorma pentru toti
cercetatorii de umanoizi care cu ajutorul evolu-
tiei au produs senzori eficienti, calculatoare si
elemente de actionare. Crearea de roboti uman-
oizi implica dezvoltarea de elemente de actionare
care sa fie usoare, sa economiseasca energia,
senzori rapizi, inteligenti si sisteme de control
exceptional de complexe. Prin fuziunea acestor
tehnologii oamenii de stiinta investigheaza cooper-
area sistemelor complexe senzor-motor, precum si
interactiunea om-masina.

Cunoasterea umana este importanta pentru
a observa cum oamenii invata, de la informatiile
senzoriale, in scopul de a dobandi abilitati percep-



information in order to acquire perceptual and
motor skills. This knowledge is used to develop
computational models of human behavior and it
has been improving over time.

All of the humanoid robots are using sen-
sors for their moves or perception; actually with-
out sensors they will not be able to do anything.
There are multiple types of sensors, one of them
are proprioceptive sensors which are able to
measure the acceleration, inclination and veloci-
ty for maintaining the balance and orientation like
in humans case, the inner ears. The other types
of sensors are exteroceptive sensors, which are
able to provide information referring on the sur-
faces that the robot is touching like the tactile
sense in case of humans. Also the robots are
using CCD cameras which are using the electro-
magnetic spectrum to produce the image which
is recognized by robots and that is how they
can differentiate the objects and determine their
properties. The sound is recognized by robots
with the sound sensors like microphones.

¥ .

Fig. 2. NOW robot

The actuators are like muscle for the robots.
Actuators are actually the motors responsible for
the movement of the robots. There are five types
of actuators. First of them is the hydraulic one.
The hydraulic actuators are moving at very low
speed but they are good at high load applica-
tions.

The second one are the piezoelectric actua-
tors and they can generate a very small moving
but very precisely and it has a high force capabil-
ity when the voltage is applied.

The third one are the electric actuators
which are better suited for high speed and low
load applications in comparison with the others
actuators.

The fourth ones are the ultrasonic actuators
which are useful for controlling vibration, posi-
tioning applications and quick switching.

The last ones are the pneumatic actuators.
These actuators are intended for low speed and
medium load applications.

University

tive si motorii. Aceste cunostinte sunt folosite in
dezvoltarea de modele computationale ale com-
portamentului uman si a fost imbunatatit de-a lun-
gul timpului.

Toti robotii umanoizi folosesc senzori pen-
tru miscare si perceptie; defapt fara senzori ei
nu ar putea face nimic. Existda mai multe tipuri de
senzori, unul dintre ei este senzorul propriocep-
tiv care masoara acceleratia, inclinatia si viteza
pentru a mentine balansul si orientarea ca si n
cazul oamenilor, urechile interioare. Un alt tip de
senzor este cel exteroceptiv, care este capabil sa
furnizeze informatjii referitoare la suprafata pe care
robotul o atinge, simtul tactil in cazul omului. De
asemenea robotii folosesc camere CCD care uti-
lizeaza spectrul electromagnetic pentru a produce
imaginea care este recunoscuta de roboti si asa
reusesc ei sa diferentieze obiectele si sa determine
proprietatile lor. Sunetul este recunoscut de roboti
cu ajutorul senzorilor de sunet, cum ar fi micro-
foanele.

Elementele de actionare sunt ca si muschii
pentru roboti. Elementele de actionare sunt defapt
motoare responsabile cu migcarea robotilor. Exista
cinci tipuri de elemente de actionare. Primul este
cel hidraulic. Elementele de actionare hidraulice se
misca la o viteza foarte mica dar sunt foarte bune la
activitati de sarcina mare.

Al doilea este elementul de actionare piezo-
electric, acesta poate genera o miscare foarte mica
dar foarte precisa si are o forta foarte mare cand
voltajul este aplicat.

Al treilea element de actionare este cel elec-
tric, acesta este mai potrivit pentru viteze mari si
pentru activitati de sarcind mica in comparatie cu
celelalte tipuri de elemente de actionare.

Al patrulea este elementul de actionare
cu ultrasunete care este folosit pentru contro-
lul vibratiilor, aplicatii de pozitionare si comutare
rapida.

Fig. 3. TIPIO robot

Ultimul element de actionare este cel pneu-
matic. Aceste elemente de actionare sunt destinate
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All those sensors are transmitting the infor-
mation to a computer which has special software
that can interpret that information and make the
moves and all the other things that the robot is
programmed to do. For example there are robots
that are programmed to entertain the humans not
only helping them. There is a robot named “Aibo”
(Fig. 1) designed and manufactured by Sony in
1999 for entertaining. It was just like a dog he
was used as a companion, but after 2007 a new
robot appears. “Now” (Fig. 2) is the new robot
created for companionship. It also competes in
the RoboCup soccer championship, a competi-
tion in which two teams of robots plays soccer.

Fig. 4. ENON robot

As technology progresses it appears a bet-
ter robot which is more complex and it can play
a more competitive game, as Ping Pong and his
name is “TOPIO” (Fig. 3). Other robots are creat-
ed to be a personal assistant, for example “Enon”
(Fig. 4) is a personal assistant robot which can
carry things, talk with you and also can walk by
itself.

“ASIMO” (Fig. 5) was created to be a helper
to people which are having disabilities but it can
also dance. According to reports the first robot in-
vented was the one invented by the Greek math-
ematician Archytas which invented an automo-
tive flying pigeon.

People are trying to make robots for nearly
200 years. The first robot was invented in 1810
by the German, Friedrich Kauffmann it was able
to sing at a trumpet (Fig. 6).

Another important robot is “Elecktro” (Fig.
7). It was first presented in 1939 at New York
and it was one of the most fascinating robots till
then because it was able to clean the house, to
smoke, to count on its own fingers and even to
inflate balloons.
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pentru viteze mici si activitati de sarcina medie.

Toti acesti senzori transmit informatia unui
calculator care are un program special pentru in-
terpretarea informatiilor si pentru a putea produce
miscarile si toate celelalte lucruri pentru care ro-
botul este programat sa le faca. Spre exemplu
exista roboti programati pentru a amuza oamenii
nu doar pentru a ii ajuta . Exista un robot numit
»LAibo” (Fig. 1) conceput si produs de Sony in 1999
pentru amuzament. Era exact ca si un caine care
era folosit ca si companion, dar dupa 2007 a aparut
un nou robot. ,Now” (Fig. 2) este noul robot con-
ceput pentru companie. El de asemenea participa
si la campionatul de fotbal RoboCup, o competitie
in care doua echipe de roboti joaca fotbal.

Odata cu progresul tehnologiei a aparut un
robot mai bun care este mai complex si care poate
juca jocuri mai competitive, cum ar fi Ping Pong si
numele acetuia este ,TOPIO” (Fig. 3). Alii robofi
au fost creati pentru a fi asistenti personali, spre
exemplu ,Enon” (Fig. 4) este un asistent personal
robot care poate cara obiecte, discuta cu tine si
sa mearga de unul singur. ,ASIMO” (Fig. 5) a fost
creat pentru a ajuta persoanele cu dizabilitati dar el
poate si dansa.

Conform relatarilor primul robot a fost inven-
tat de catre matematicianul grec Archytas care a
inventat un porumbel zburator.

Oamenii incearca sa faca roboti de aproape
200 de ani. Primul robot a fost inventat in 1810 de
catre germanul, Friedrich Kauffmann acest robot
era capabil sa cante la trompeta (Fig. 6).

Fig. 5. ASIMO robot

Un alt robot important este ,Elecktro” (Fig.
7). A fost prezentat pentru prima oara in 1939 la
New York si a fost unul dintre cei mai fascinanti
roboti de pana atunci, deoarece era capabil sa faca
curat in casa, sa fumeze, sa numere pe propriile
degete si chiar sa umfle baloane.

Doi dintre primii roboti mobili sunt ,Elmer” si



Fig. 6. The trumpet robot

Two of the first mobile robots are “Elmer”
and “Elsie” made by William Grey Walter in 1948.
Those robots were able to go to a power source
when their battery were about to finish avoiding
the obstacle from their ways.

In 1960 it appears one of the most important
robots for the military. “Mobot Mark 1I” (Fig. 8)
was a robot which can imitates the moves of a
human arm which aim was to make the unsafe
things for the soldiers from a safe distance.

First robot toy “Robot Commando Soldier”
(Fig. 9) was invented in 1961 by Marvin Glass.
This robot was invented, because Glass was try-
ing to make a robot that can interact with the chil-
dren. This robot could launch missiles and also
can be controlled by voice.

The newest and most interesting robot is
“Geminoid DK” (Fig. 10). It is a very interesting
robot because at first look you will think that it is
actually a human being, because is a human-
looking android robot. Those kinds of robots are
made by scientists for studding the human-robot
interaction.

The last interesting robot of our days is “Ro-
bonaut 2” (Fig.11). R2 is the robot produced by
NASA and General Motors, used to work and

Fig. 8. MOBOT Mark Il robot

make the humans work on an International Space
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.Elsie” facuti de catre William Grey Walter in 1948.
Acesti roboti erau capabili sa mearga la o sursa de
energie Tn momentul in care bateria lor era pe cale
sa se descarce evitand toate obstacolele din dru-
mul lor.

in 1960 a aparut unul dintre cei mai
importanti roboti militari. ,Mobot Mark 1I” (Fig. 8) a
fost un robot care putea imita miscarile unei maini
de om, a carui atributii era sa faca lucrurile nesig-
ure pentru soldati de la o distanta sigura.

Primul robot jucarie ,Robot Commando Sol-
dier” (Fig. 9) a fost inventat in 1961 de catre Marvin
Glass. Acest robot a fost creat deoarece Glass a
incercat sa faca un robot care sa interactioneze cu
copii. Acest robot putea lansa rachete si putea fi
controlat vocal.

Fig. 7. ELECKTRO robot

Cel mai nou si interesant robot este ,Gemi-
noid DK” (Fig. 10). Este un robot foarte intere-
sant, deoarece la prima vedere vei crede ca este
cu adevarat o fiinfa umana, deoarece este un
android cu aspect uman. Acest tip de roboti sunt
conceputi de catre oamenii de stiinta pentru studiul
interactiunii om-robot.

Ultimul robot interesant din zilele noastre es-
te ,Robonaut 2” (Fig.11). R2 este un robot produs
de NASA si General Motors, folosit sa munceasca
si sa faca munca oamenilor de pe Statia Spatiala
Internationala sau chiar si pe alte planete. Ce este
interesant la acest robot este ca acesta este po-
gramat sa aiba propria minte dar astronautjii sau
inginerii de la NASA i spun ce sa faca, cu ajutorul
unei camere de mari rezolutii care poate arata
ce face R2. Robonaut 2 este defapt un robot fara
picioare, deoarece el poate fi adaptat sa aiba un
picior sau el poate fi conectat la 0 masinuta cu paru
roti denumita ,Centaur 2”. El nu este programat sa
vorbeasca, deoarece el este programat sa faca
treaba usoara a astronautilor sau treburile pericu-
loase controlat si ajutat de la distanta si de aceea el
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Station or even on other planets. What is very in-
teresting at this robot is that he is programmed to
have his own mind but the astronauts or the engi-
neers from NASA are telling him what to do, with
help of a high resolution camera which can show
what R2 is doing. Robonaut 2 is actually a robot
without legs because it can be adapted to have
one leg or it can be connected to a four wheeled
rover called Centaur 2. He is not programmed
to talk because he is programmed to make the
astronauts easy jobs or the more dangerous one
controlled or helped from distance, and that’s be-
cause he can handle the human’s tools with his
fingers like every human being.

The robots are a very important invention for
our lives, because they are helping and in some
cases save our lives. There are multiple types
of robots which can help the sick people or the

fo L

Fig. 9. COMMANDO SOLDIER robot

persons with disabilities. The military robots are
used in dangerous missions so without them the
life of the soldiers it could be more dangerous.
Without the medical robots some surgeries will
become more risky so in this case more people
could die. Another good aspect in the evolution
of technology and production of the robots is that
it could entertain us and in some cases make our
life easier, because there are robots which can
cook or clean the house and even can be used
as a personal assistant which can help you at
work.

The fact that the humans are replaced by

o ‘ "

Fig. 10. GEMINOID DK robot
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poate sa tina o unealtda umana cu propriile degete
la fel ca orice fiinta umana.

Robotii sunt o inventie foarte importanta in
vietile noastre, deoarece ei ne ajuta si in unele ca-
zuri ne salveaza viata. Existd mai multe tipuri de
roboti care pot ajuta persoanele bolnave sau per-
soanele cu dizabilitati. Robotii militari sunt folositi
in misiuni periculoase in consecinta fara ei viata
soldatilor ar fi mult mai periculoasa. Fara robotji din
medicina unele operatii ar devenii mult mai pericu-
loase deci in cazul acesta mai multe persoane ar
putea murii. Un alt aspect pozitiv in evolutia tehnol-
ogiei si producerea de roboti este aceea ca ne pot
distra si in anumite cazuri ne pot face viata mai
usoara, deoarece exista roboti care pot gatii sau
care pot face curatenie in casa sau pot fi folositi ca
si asistenti personali care te pot ajuta la munca.

Faptul ca oamenii sunt inlocuiti de roboti are
un dezavantaj, deoarece o multime de oameni sunt
someri si nu pot sa isi gaseasca un loc de munca
deoarece treaba lor este facuta de roboti.

In zilele noastre robotii apar tot mai des in
orice loc sau film. De exemplu exista expozitii
sau competitii speciale pentru roboti. Acest lucru
inseamna publicitate dar de asemenea ne arata
ca vietile noastre sunt mai usoare si bune cu aju-
torul lor. Exista persoane care sustin ca robotii nu
sunt un lucru asa de bun pentru omenire, deo-
arece daca noi incercam sa ii facem mai destepti
si fi lasam sa ne faca treaba noastra ii lasam sa ne
controleze.

Fig. 11. ROBONAUT 2

In concluzie, evolutia tehnologiei ne-a ajutat
sa cream robotiji, s ne facem viata mai usoara si
chiar sa aflam mai multe lucruri interesante despre
corpul uman gi robotii umanoizi sunt oamenii viitor-
ului, deoarece tehnologia evolueaza in fiecare zi.



robots it has a disadvantage, because a lot of
peoples are unemployed and they cannot find a
job because their work is made by robots.

In our days the robots are appearing more
often in every place or movie. For example there
are expositions or competitions especially for
the robots. This is advertising but also it shows
that our lives are easier and good with their help.
There are some people which are saying that ro-
bots aren’t such a great thing for the humanity,
because if we are trying to make them smarter
and let them to do our things we allow them to
control us.

In conclusion, the evolution of technology
helped us to build the robots to make our life eas-
ier and even to find out more interesting things
about human body and the humanoid robots are
the future humans, because the technology is
evolving every day.
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microphones

Istoria microfoanelor

This article is meant to give an outlook on
the appearance and development of the micro-
phones, as well as on the influence of this inven-
tion upon the evolution of audio technologies, of
which it became a symbol.

How do the microphones work?

The microphones are those electro-me-
chanical devices, which convert the acoustic
waves (the sounds) into electrical waves. In other
words, the microphones are acoustic-electrical
transducers.

For a suitable and reliable description of the
microphone and its use, firstly, the way a micro-
phone works has to be described.

Fig.2. Emile Berliner and his voice
transmitter

The microphone takes the propagated
acoustic waves from the air and converts them
into electrical waves, by different innovative tech-
nologies (Fig. 1).

The electrical impulses resulted after this
conversion, being in the order of milivolts, they
need amplification so that they can be played at
an acceptable level.

Appearance and development
The beginnings of the microphone date back
to the 19" Century, namely to the development of
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Acest articol este menit sa puna cititorii n
tema asupra aparitiei si dezvoltarii microfoanelor,
precum si asupra influentei exercitata de catre
aceasta inventie, devenita un simbol al noilor
tehnologii audio.

Cum functioneaza microfoanele?

Microfoanele sunt acele dispozitive electro-
mecanice, care transforma undele sonore (sune-
tele) in impulsuri electrice. Cu alte cuvinte, micro-
foanele sunt traductoare acustic-electrice.

Pentru a putea dezvolta tema ce are ca subi-
ect principal microfonul si folosinta lui, trebuie mai
intdi de toate, sa explic modul de functionare al
unui microfon.

Microfonul preia undele sonore propagate in
aer si le converteste in impulsuri electrice, cu aju-
torul a diferitor tehnologii inovative (Fig.1). Impul-
surile electrice rezultate Tn urma acestei conversii,
fiind de ordinul milivoltilor, au nevoie de amplificare
pentru a fi reproduse la un nivel acceptabil.

Qutput
Audio Signal

Sound =
Waves =

/r

Front Plate Back Flate Battery
(Diaphragm)
Fig.1. The Ribbon Microphone — how it
works

Aparitie si dezvoltare

Inceputurile microfonului dateazd din se-
colul al XIX-lea, odata cu dezvoltarea aplicatjilor
electricitatii.

Inspirat de proaspata inventie a telefonului
lui A. G Bell, realizat in cadrul Companiei Bell, in
anul 1876 Emile Berliner (Fig.2) a inventat primul
microfon, folosit ca un «transmitator de voce» pen-
tru telefon. Inventia a adus, in timp, profituri uriase
companiei.

Doi ani mai tarziu, in 1878, David Edward
Hughes propune microfonul cu carbon. Acesta
reprezenta o imbunatatire a microfonului initial,
folosind doua folii metalice, separate de granule
de carbon. Undele sonore apasa asupra foliei ex-
terioare, numita diafragma (Fig. 1, Fig. 3). Variatia
de presiune preluata de granulele de carbon
determina o variatie a rezistentei electrice din-
tre cele doua folii metalice, ceea ce determina o
variatie a curentului electric care se stabileste in
circuitul format de baterie, sistemul de folii metalice



the electricity applications.

Inspired by the new A. G. Bell invention of
the telephone, realized at the Bell Company, in
the 1876, Emile Berliner (Fig.2) invented the first
microphone, used as a << voice transmitter>>
for the phone. This invention brought, during the
years, huge profits for the company.

Two years later, in 1878, David Edward

Diaphragm (flexible electrode)
Carbon granules
Fixed electrode
e
Signal

—

Voltage source (battery)
Fig.3. The way a carbon microphone works

Hughes proposes the carbon microphone. This
was an improvement to the first one, using 2
metal foils, separated by carbon granules. The
acoustic waves are pressing the outside foil
called diaphragm (Fig.1, Fig.3). The pressure
variation taken by the carbon granules causes
an electrical resistance variation between the two
metal foils, which determines an electricity varia-
tion that is established in the circuit formed by the
battery, the metal foils system and an electrical
coil. In this way, the conversion of the acoustic
signal into electric signal, and its amplification,
are attained.

However, the evolution of the microphone
culminated at the beginning of the 20" Century,
with the appearance of the radio, when the micro-
phone with flexible strip of metal rubber changed
the entire profile of media’s world: the flexible
strip of metal rubber microphone was based on
the electromagnetic induction, which allows the
bidirectional conversion of the acoustic into elec-
tric and vice versa.

The first flexible strip of metal rubber micro-
phone was invented Walter H. Schottky and Er-
win Gerlach , in 1920. After only a few years, the
first microphone having a flexible and permanent
strip was built (Fig.4).

Over time this type of microphone was con-
stantly innovated (a ribbon capsule and another
coil, being in a connection, an acoustic phase
shift network, etc).

But, the period in which the innovations
brought to the flexible strip microphone, was the
same with the period of other inventions in the
field of sound: the condenser microphone, the
electromagnetic microphone (Fig.5), etc.

With the appearance and development of
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si 0 bobina electrica. Astfel, are loc conversia sem-
nalului acustic intr-un semnal electric si amplificar-
ea acestuia.

Perfectionarile microfonului au culminat insa
la inceputul de secol XX, odata cu aparitia radio-
ului, cand microfonul cu banda flexibila de cauciuc
metalic avea sa schimbe profilul intregii lumi media:
microfonul cu banda flexibila are la baza fenomenul
de inductie electromagnetica, care permite conver-
sia bidirectionala a semnalelor acustice in semnale
electrice si invers.

Flexible
Aluminum Ribbon

Magnet

Fig.4. The construction of an Ribbon
Microphone

Primul microfon cu banda flexibila a fost in-
ventat de catre Walter H. Schottky si Erwin Gerlach
in anul 1920. Dupa doar cétiva ani a fost construit
primul microfonul cu banda flexibila si magneti
permanenti (Fig.4).

In timp, acest tip de microfon a fost continuu
perfectionat (o capsula ribbon si o bobina separata,
aflate in legatura, retea acustica de defazare, etc.).

Dar, perioada in care inovarile aduse micro-

Fig.5. Electromagnetic microphone

fonului cu banda flexibila a coincis si cu alte inventii
in lumea sunetelor: microfonul cu condensator, mi-
crofonul electromagnetic (Fig.5), etc.
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the microphones, the music and radio industry
grew in what is called professionalism, in terms
of the performance of the sound caption and
playing it back: amplification, clarity and depth.

The microphone changes the world of
music
Some changes recently have taken place in
the world of music, especially since the acous-
tic technology started its evolution. The musi-
cal world it is still adapting to the continuous
changes which take place in technology, and the
microphone can be considered a symbol of the
new technologies, of the sound, transforming the
music.

Sound recording

It can be said that the microphones play a
major role as part of the sound recording equip-
ment. Having a clarity of the sound and a good
amplification, which is given by the microphone,
the musicians are sure to be successful when it
comes to studio recording (Fig.6), or even live
representations.

The microphone, help in music, media
and economy

Before the appearance of what is called to-
day “microphone”, there was pretty hard for a
musician to “cover” a big space with the music he
was singing. Even more than this, an orchestra
with many members was needed, and this nev-
ertheless implied an amount of money. Since the
introduction of the microphone and the technol-
ogy involved by this invention, only one person is
able to cover a whole stadium (Fig.7), thanks to
the amplification of the sound played through the
microphone.

Regarding music itself, the appearance of

PR AT N

Fig.7. A microphone versus thousands of
people

this device meant help for the artists, in the sense
that the microphone represents an easy way to
different stamps, accents and vocal runs, which
were almost impossible to be played with the old
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Odata cu aparitia si dezvoltarea micro-
foanelor, lumea muzicii si a radio-ului a cunoscut
o0 ascensiune a profesionalismului, In ceea ce
priveste performanta captarii si redarii sunetelor:
amplificare, claritate si profunzime.

Microfonul transforma lumea muzicii

In ultima vreme, au aparut schimbari in lumea muz-

icii, mai ales odata cu evolutia a tot ce inseamna
tehnologie acustica. Lumea muzicala inca se afla

in procesul de adaptare la schimbarile continue

care se petrec in tehnologie, iar microfonul poate fi
considerat un simbol al tehnologiilor noi, ale sune-
telor, care transforma muzica.

inregistrarile audio

Se poate spune ca microfoanele din apara-
tura de inregistrare a sunetelor sunt salvarea mul-
tor muzicieni. Dispunand de o claritate a sunetelor,
o amplificare a acestora, data de microfon, muz-
icienii nu se pot indrepta decat intr-o directie buna
cand vine vorba de nregistrari in studio (Fig.6), si
chiar de reprezentatii live.

Fig.6. Microphones in a recording studio

Microfonul, ajutor in muzica, media si
economie

Inaintea aparitiei a ceea ce se numeste
astazi “microfon”, era destul de greu pentru un
muzician sa “acopere” un spatiu mare cu muzica
pe care o canta. Ba mai mult, era nevoie de o
orchestra care numara multi membrii, iar acest lu-
cru costa, de cele mai multe ori. Odata cu introdu-
cerea microfonului si a tehnologiei pe care acesta
o implica, o singura persoana poate acoperi un
stadion intreg (Fig. 7), gratie amplificarii sunetelor
redate prin microfon.

In ceea ce priveste muzica in sine, aparitia
acestui dispozitiv a Thsemnat un ajutor pentru
artisti, microfonul reprezentdnd o cale mai usoara
catre diferite timbre, accente si melisme muzicale,
aproape imposibil de redat cu vechile tehnologii
muzicale.ff

Vorbind de economie, aparitia microfonu-



music technologies.

When we talk about economy, we can say
that the birth of the microphone was a plus. The
fact that the microphone started to be produced
at a mass level implied that the dedicated fac-
tories and stores brought new employments.
Moreover, this invention brought also about lower
costs in the organization of various events, be-
cause the new technology replaces relatively a
large number of persons, for a lower cost.

Where are we going?

We are pretty far to conclude about the de-
velopment and the impact of the microphone,
because this technology is still growing. We can’t
say that the microphone has shown everything it
can.

As a proof there is the fact that, in the pres-
ent, researchers are working on the development
of new types of microphones, beside the already
existing ones, mentioned or omitted in the pres-
ent paper (there are many types of microphones
produced by different companies, which are dif-
ferent from certain aspects).

In the end, one question should still be
asked: if up to the present, the microphone rep-
resented the symbol of new audio technologies
development, from the voice transmitter, to the
underwater or the optical microphone, where is
the microphone going?

The next steps aren’t yet known, and we
can only assume that the microphones will still
manage to change the world as they did so far,
and we can hardly wait for the new innovations.
Therefore, we cannot reach a conclusion that mi-
crophones have already said their last word con-
cerning the audio technology.
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lui a insemnat un plus. Faptul ca microfonul a in-
ceput sa fie construit la nivel de masa, fabricile si
magazinele specifice au dus la aparitia de noi lo-
curi de munca. Mai mult, aceasta inventie a dus la
scaderea costurilor organizarii diferitor evenimente,
deoarece noua tehnologie inlocuieste un numar
relativ mare de persoane, pentru un cost relativ mai
mic.

incotro ne indreptam?

Suntem departe de a concluziona asupra
evolutiei si a impactului microfonului, deoarece
aceasta tehnologie inca este in dezvoltare. Nu
putem spune ca microfonul a aratat tot ce avea de
spus. Drept dovada este faptul ca, in prezent, se
lucreaza la aparitia unor noi tipuri de microfoane,
pe langa toate cele existente deja, mentionate sau
omise in lucrarea de fata (exista multe tipuri de mi-
crofoane produse de diferite firme, care difera in
anumite aspecte).

In incheiere, o intrebare ar trebui totusi
pusa: daca pana in prezent, microfonul a reprezen-
tat simbolul dezvoltarii noilor tehnologii audio, de
la transmitatorul de voce, pana la microfonul care
actioneaza sub apa, sau microfonul optic, incotro
se indreapta acestea? Urmatorii pasi nu sunt inca
foarte cunoscuti, si nu stim daca microfoanele vor
reusi sa schimbe lumea intr-un mod diferit decat au
facut-o pana astazi, de aceea trebuie sa asteptam
noi inovatii si sa nu ne oprim la concluzia ca mi-
crofoanele si-au spus ultimul cuvant in ceea ce
priveste tehnologia audio.
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How can we transform solar
energy into electricity?

Commen pouvus-nous transformer
I'energie solaire en electricite ?

1. Introduction

All the energy of the earth comes from the
sun. Without Sun the earth would be only a cold
rock devoid of life. It is the cause of the water
circle, photosynthesis also indirectly the cause all
life.

Globally, the earth receives from the sun a
power of 174 million GW. In one year it is 3850
ZJ (1021 Joules). It corresponds to roughly 100
millions of new nuclear reactors. So you can
imagine, even if it is not possible to build collec-
tors everywhere, the huge potential of the sun to
increase the offer of electricity. [1]

The convert solar energy into electricity is of
great interest (Fig. 1).

1. Introduction

Toute I'énergie sur Terre provient du So-
leil. Sans celui-ci, elle ne serait qu’un caillou froid
dépourvu de vie. Il est a l'origine du cycle, de la
photosynthése et évidemment de toute forme de
vie. Globalement, |la Terre recoit de notre Etoile une
puissance de 174 PW (pétawatts), en une année,
cela représente 3850 ZJ (1021).

Ce qui correspond approximativement a 100
millions de réacteurs nucléaires nouvelle généra-
tion. On peut donc facilement imaginer, méme s’il
n’est pas possible de le capter partout, le potentiel
énorme de cette énergie pour nous fournir en élec-
tricité. [1]

Opération de conversion de I'énergie solaire
en électricité (avec un certain rendement) (Fig. 1).

Nous allons nous intéresser a la conversion
de I'énergie solaire en électricité.

Nous allons donc étudier les différents con-
vertisseurs congus pour cette fonction. Ce qui veut
dire étudier dans quelles conditions, quand et ou ils
fonctionnent, évaluer leurs rendement, afin de con-
naitre leur avenir.

2. Qu’est-ce que I’énergie solaire ?

C’est I'énergie des rayons solaires prov-
enant du Soleil.

Cette énergie est obtenue par des réactions
thermonucléaires au sein de notre Etoile, la fusion
de 2 atomes d’hydrogéne (particule qui forme les %
de sa masse). La température a la surface du Soleil
estde 5778 °K (5505 °C) [2]

Fig. 1. Task to convert solar energy into electricity with specific efficiency

In this paper we will analyze the modalities of
transforming solar energy into Electricity. So we
are going to study the several devices which are
made to do that. It means studying how, when
and where it works, evaluating its efficiency, to
know if it is a good thing for the future. Also, we
are going to try to understand what impact has it
on the society.

2. What is solar energy?

Solar energy is produced in the Sun through
the nuclear fusion reactions [2], and it is releases
as light and heat in the cosmic space. Our star’s
surface temperature is approximately 5778 K
(5505 °C).

A part of solar energy comes from the Sun to
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A part of solar energy comes from the Sun to
Earth (Fig. 2).

Une petite de cette énergie est directement
réfléchie par les nuages et I'atmosphere et le reste
arrive a la surface de la Terre, qui en absorbe une
partie et qui en rejette une autre dans I'espace (par
conduction, radiation et réflexion).

3. Exposition

On peut remarquer sur la carte (Fig.3) ci-
jointe que I'exposition lumineuse n’est pas partout
la méme.

C’est prés de I'Equateur que les rayons du
Soleil transmettent le plus d’énergie a cause de
I'axe de rotation de la Terre. La conversion a donc
un meilleur rendement dans ces endroits.



Earth (Fig. 2).

A little portion of this energy is reflected by
clouds and atmosphere and the rest arrives to
earth’s surface which absorbed one part and put
out another part (by conduction, radiation and re-
flection).

3. Exposure of the Earth

We can see on the next map (Fig. 3) that the
sun exposure is not the same everywhere.

The best exposure is near the Equator be-
cause it is on earth rotating axis. Devices which
transform solar energy into electricity should get
there a better efficiency so.

4. From what the electric energy is ob-
tained?

Electricity is a phenomena associated with
the presence or the flow of an electrical charge.
Electric energy sources are a little different from
the other forms of energy sources. Unlike, coal,
petroleum or solar energy, it is a secondary
source of energy (Fig. 4). That means we must
use others primary sources of energy to make
electricity (like uranium, coal, sun, wind...).

One reason that electricity is widely used is
that it's easy to move from one place to another.

The electricity’s generation has increased in
the world since 1980, because more and more
devices need this energy to work. We can see
also that renewable energy use has increased.
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Fig. 3. Distribution of solar energy on the
Earth [1]

5. From the first cell to solar towers and
high efficiency technologies

Photovoltaic cell history and running

Henry Becquerel discovered at first time
photovoltaic effect in 1839 in the laboratory of his
father.

However, it was not until 1883 that the first
solid state photovoltaic cell was built, by Charles
Fritts, who coated the semiconductor selenium
with an extremely thin layer of gold to form the
junctions. Its efficiency was only nearly 1% (for
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4. Comment I’électricité est-il obtenu ?

L'électricité est le phénoméne associé a
la présence et au mouvement d’une charge élec-
trique. Il y a une petite différence par rapport aux
autres formes d’énergies. En effet, contrairement
au pétrole, au charbon, ou au soleil, c’est une
source secondaire d’énergie. Ce qui signifie que
nous devons utiliser d’autres sources primaires
d’énergie pour générer de [Iélectricité (comme
I'uranium, charbon, soleil, vent...). Une raison pour
laquelle I'électricité est tant utilisé et qu’il est facile
a transférer d’'une place a une autre.

Radiated to Radiated
Incoming Reflected by Reflected Reflected by space from from earth
Solar atmosphere by clouds carili's surface atmosphere to spare

10

174 PW

33

———-

Absorbed by
alcmosphere

89 PW absorbed by land and oceans
Fig. 2. Processes of absorption, reflection
and radiation of the solar energy on the Earth

[1]

La génération d’électricité a augmenté dans
le monde depuis 1980, du fait que de plus en plus
d’appareils nécessitent cette énergie pour fonc-
tionner. On peut aussi remarquer que l'utilisation
d’énergie renouvelable a aussi augmenté.

5. De la premiére cellule aux technologies
a haut rendement

Histoire de I'évolution de la cellule photo-
voltaique

La génération d’électricité a augmenté dans
le monde depuis 1980, du fait que de plus en plus
d’appareils nécessitent cette énergie pour fonc-
tionner. On peut aussi remarquer que I'utilisation
d’énergie renouvelable a aussi augmenté. The ef-
ficiency of cell has increases since the beginning
until roughly 20%.

Cependant, cette technologie a vraiment
commenceé a faire 'objet de recherches qu’a partir
de la crise pétroliere de 1974. [4]

Le fonctionnement d’'une cellule photovolta-
ique Fig. 5.

Le photon, particule de la lumiére, arrive sur
le panneau et produit un déplacement d’électrons
du fait de sa structure a la base de semi-conducteur

Autres appareils

Solar tower is another device developed to
convert solar energy into electricity (Fig. 6).
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100Wh of light energy, you get 1Wh of electric-
ity).

The efficiency of cell has increases since the
beginning until roughly 20%. However it became
profitable only since the 1%t petroleum crisis in
1970, when the research projects have been de-
veloped. [4]

The running of the photovoltaic cell is shown
in Fig. 5.

The photons, particles components of the
light, arrive on the panel and cause an electric
charge separation. In this way, in the structures
of the semiconductor cell a voltage difference ap-
pears.

Other device
Solar tower is another device developed to
convert solar energy into electricity (Fig. 6).

, n-type
silicon
junction
piype

silicon

+ "hola” flow

Fig. 5. Operating principle of the photovoltaic
cell

Solar radiant are concentrated in a boiler,
which heats the temperature of a coolant (fluid).
This coolant generates also steam by heating,
which makes turning a turbine linked to a turbo-
generator (alternator).

Efficiency of solar energy conversion

The graph from Fig. 7 shows the evolution of
the efficiency of solar generators since 1975.

We can see that the concentrator (for in-
stance solar tower) has the best efficiency nowa-
days. However, if we continue to research new
processes and materials, specialists predict big
increase of the panel’s efficiency.

6. Impact on human society
The first benefit of solar energy conver-
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La tour solaire est un autre convertisseur.
Les rayons sont concentré par des miroirs sur un
chauffeur qui réchauffe un fluide. Ce fluide calopor-
teur génére de la vapeur qui actionne une turbine
reliée a un alternateur.

Rendement de la conversion de I’énergie
solaire en électricité

The graph from Fig. 7 shows the evolution of
the efficiency of solar generators since 1975.

Annual electricity net generation in the world
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Fig. 4. Production of electric energy from
coal, nuclear and renouvabke resources

Ce graphique montre I'évolution du rende-
ment des générateurs d’électricité solaire depuis
1975. Nous pouvons remarquer que les concentra-
teurs (par exemple les tours solaires) ont le meil-
leur rendement de nos jours. Cependant, si nous
continuons la recherche de nouveaux procédés
et matériaux photovoltaiques, les spécialistes
prévoient une grande augmentation du rendement
des cellules (notamment les cellules de nouvelles
générations organiques, qui présenteraient aussi
'avantage d’étre renouvelable)

coolant

|| boller "
solar radiation +

+solar ray reflected

M
+electricity transmission network

turbo-alternator

hot coolant

cold coolant

steam generator
condenser

transformer

bank of heliostats

Fig. 6. Convertion of solar energy with solar
tours concentrator [5]

6. Impact sur la société

Le premier intérét de la conversion de
I’énergie du soleil est de pouvoir alimenter en élec-
tricité des endroits isolé du réseau, mais il est de
plus en plus utilisé comme alternative a part entiére
a d’autre générateur d’électricité utilisant des éner-
gies non renouvelable.



sion is to supply insulated place of the network.
However, it is more and more used as a real al-
ternative to the others means to make electricity,
which does not come from renewable energies.

a. Ecological revolution

Peoples are more and more aware we have
to take care of the Earth, because our activities
have a (harmful sometimes) impact on the eco-
system. We have to reduce carbon dioxide
emissions, which increase global warming, and
nuclear wastes, which we cannot destroy. Re-
newable energy seems also to be a good and
safe way to success. Among this renewable en-
ergy, solar energy has one of the best potential.
Since the solar energy which comes to the earth
is very high, and efficiency’s device is increasing
(it should be 50% in 2050).

b. Some reluctance

However, there is some reluctance about
the increase of solar panels. To put panels on
agricultural field instead of food seems to be
incoherent in a world where 870 million are un-
dernourished [7]. So, we should only promote to
put panels on existing build or on non-cultivable
lands like in Sahara. Moreover, to make panels
uses fossils materials (silicium).
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EPM is an international magazine. The
editorial teams members comes from every-
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a. Révolution écologique

La société est de plus en plus consciente
que I'on doit prendre soin de la Terre, parce que
nos activités ont un impact (néfaste parfois) sur
I'écosysteme. Nous devons réduire les émissions
de gaz carbonique, qui augmentent le réchauf-
fement climatique, et trouver une solution aux
déchets nucléaires que nous parvenons toujours
pas a détruire ou recycler. Les énergies renouvel-
able semblent étre une bonne et sure voie pour
y parvenir. Parmi ces énergies renouvelables,
I’énergie solaire a I'un des plus gros potentiels.

Du fait que I'énergie qui vient du Soleil est
vraiment élevé et que le rendement des convertis-
seurs ne fait qu’augmenter (il devrait étre de 50%
en 2050).

#NREL

Best Research-Cell Efficiencies
ab

Ffficiency (%

Fig. 7. Map of efficiency of solar energy con-
version devices (1975-2010) [6]

b. Quelques réserves cependant

Il existe cependant quelques problemes a
laugmentation de ['utilisation des panneaux so-
laires. Premierement, placer des générateurs so-
laires sur des terres cultivables a la place cultures
agricoles semble incohérent dans un monde ou
800 millions de personnes souffrent de sous-nu-
trition [7]. So, on devrait favoriser I'implantation de
panneaux seulement sur des batiments existants
ou sur des terres non cultivables, comme le Saha-
ra.
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Wind turbine: evolution and

impact

Eolienne: évolution et impact

1. Introduction

Nowadays, environment takes an important
place in the human society because of the global
warming and the future impact of petrol penury.
That’s why a lot of countries are trying to reduce
as much as possible the amount of pollution, by
putting taxes on the big factory which rejects a
lot of CO2, by favouring common transports and
also renewable energy. In fact, all of these coun-
tries want to meet human needs while preserving
the environment. It's the definition of a sustain-
able development.

In this presentation, | will speak about how
to make electrical energy with renewable energy,
more precisely with the wind. Actually, a renew-
able energy is energy that comes from resources
which are continually replenished such as sun-
light, wind, rain, tides, waves and geothermal
heat. Roughly 16% of the global energy con-
sumption comes from renewable energy and on-
ly 3% from small hydro, modern biomass, wind,
solar, geothermal, and biofuels.

2. Fundamentals of wind turbine

2.1. Why do the blades turn?

The wind turbine permits to convert kinetic
energy into mechanical power. This mechanical
power is used by a generator to create electrical
energy to supply a small power plant which trans-
forms this energy in high voltage and distributes
the electricity to the utility grid. There exist a lot of
wind turbines (big, small, horizontal, vertical...),
each one of them has its own utility (personal
utility, for a big factory, national uses...), but
the principle of functioning is approximately the
same, so | will expose one sort of wind turbine,
the horizontal one with 3 blades.

It works like the wing of an aircraft. The flow
of air comes from the leading edge of the blade
and takes the form of the blade (Fig. 1d). As you
can see on the picture, this blade is incurved (Fig.
1b). So in the upside, the air flows faster than in
the downside. This creates a difference of pres-
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1. Introduction

De nos jours, I'environnement prend une
place importante dans la société a cause du
réchauffement climatique et du futur impacte d’'une
pénurie de pétrole. C’est pourquoi un grand nom-
bre de pays sont actuellement en train de réduire
le plus possible leur taux de pollution en imposant,
par exemple, des taxes sur les usines qui émettent
trop de CO2, ou encore en favorisant les transports
en commun mais aussi les énergies renouvelables.
Le but étant d’assouvir les besoins des citoyens
tout en préservant I'environnement, c’est le dével-
oppement durable.

Dans cette présentation, il s’agira de mon-
trer comment créer de I'électricité a partir d’énergie
renouvelable, plus précisément a partir du vent.
L’énergie renouvelable est une énergie qui provient
d’'une ressource non épuisable telle que le soleil, le
vent, les vagues, le bois et la géothermie. Environ
16% de I'énergie totale consommeée dans le monde
est issue d’'une énergie renouvelable dont seule-
ment 3% provient de petite centrale hydraulique,
du vent, du soleil, de la géothermie et du biocarbu-
rant.

2. Principe d’une éolienne

2.1. Pourquoi les pales tournent?

Les éoliennes permettent de convertir
I'énergie cinétique en énergie mécanique. Cette
énergie est ensuite transformée en électricité a
l'aide d’'un générateur lui-méme relié a la centrale
éolienne qui augmente la tension en trés haute
tension avant d’étre enfin raccordé au réseau
électrique national. Il existe de nombreux types
d’éoliennes (petites, grandes, horizontales, verti-
cales...), chacune d’entre elles a sa propre utilité
(personnelle, pour une grande usine, pour la pro-
duction nationale...) mais le principe de fonc-
tionnement reste globalement le méme, c’est pour-
quoi je vous expliquerai une seule sorte d’éolienne,
les éoliennes horizontales a 3 pales.

Le principe des pales est le méme que celle
des ailes d’un avion. Le flux d’air vient épouser la
forme de la pale depuis le bord d’attaque jusqu’au
bord de fuite (Fig. 1d). Comme on peut le voir sur
image, les pales sont inclinées (Fig.1b). Le flux
d’air sur la face supérieur de la pale allant plus vite
que celle sur la face inférieur, il se crée une dépres-
sion qui va tirer la pale vers le haut, elle va donc
tourner [1].

2.2. Comment se crée I’électricité?

Une éolienne horizontale est composée
(Fig. 2) de pales, d’'un corps principal (contenant le
génératuer et d’'un moto-réducteur), d’'une tour qui
supporte le tout, ainsi que d’autres composants tels
que des capteurs, des cables électriques, un ané-
momeétre (pour mesurer la vitesse du vent)[3].



sure who leads to lift the blade and make it turn
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2.2. How it creates electricity?
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c) The incurved profile of a blade

A horizontal wind turbine is composed (Fig.
2) of blades, drive train (with generator and gear-
box), a tower to support it and other coumpo-
nents like controllers, electrical wires, anemom-
eter (to mesure wind speed) [3].

The blades driven by the wind make turn
slowly a shaft. After this, a gearbox permits to ac-
celerate the rotation to finally make turn the rotor
in the generator which leads to create electricity.

2.3. Efficiency

With a wind turbine, the theoretical maxi-
mum extraction of wind power is only 59% of the
total theoretical wind power (cf. Betz’ law). But
because of the gearbox and all the mechanical
interaction, there are a lot of heating losses due
to the friction, that's why the efficiency is approxi-
mately of 35% for the big wind turbine and 20%
for the small one.

Nowadays, the most productive wind turbine
is the E-126 ENERCON which produces 7.5 MW
of electricity.

One of the biggest problems is that the

University

Les éoliennes entrainées par le vent font
lentement tourner un premier axe. Ensuite, le sys-
teme d’engrenage accélére se mouvement pour
finalement entrainer le rotor a l'intérieur du généra-
teur qui permet de créer I'électricité.

b) Incurved profile in a real blade of wind

turbine
#
Airfoil .
motion ALt

d) Flow of air on the blade
Fig.5. Electromagnetic microphone

2.3. Rendement

Avec ce type d’éolienne, I'extraction maxi-
male théorique de la puissance du vent est seule-
ment de 59% de la puissance totale du vent (cf. la
loi de Betz). Cependant, a cause des pertes mé-
caniques dues notamment aux frottements des
engrenages qui aménent a une perte calorifique, le
rendement est finalement ramené a 35% pour les
plus grosses éoliennes et 20% pour les petites.

En ce moment, I'éolienne la plus produc-
tive est la E-126 ENERCON qui produit 7,5MW
d’électricité.

Actuellement, I'un des plus gros problemes
est que les pales ne peuvent pas avoir une vitesse
proportionnelle a celle du vent puisqu’elles sont
limitées a une certaine valeur maximale de tour par
minute, cela afin d’éviter une usure trop rapide des
composants mécaniques qui pourrait amener a la
casse. De méme, quand la vitesse du vent est trop
grande, un systéme de sécurité arréte tout simple-
ment I'éolienne. On peut voir sur le graphique (Fig.
3) que la puissance générée par I'éolienne est limi-
tée a sa valeur nominale, car chaque éolienne est
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blades of a wind turbine can’t turn as fast as the
wind. Like we can see on the graph, the electri-
cal power becomes constant from a certain wind
speed. Also, when the wind is very too fast, there
is a secure system which stops the movement of
the wind turbine to be sure to not break some-
thing. We can see on the graph (Fig. 3) that the
power generated by wind turbines is limited on its
nominal power because each wind turbine is cali-
brated to generate a certain power.
3. Evolution of technology
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Fig. 3. Electrical power generated with a
wind turbine in function of wind speed

3.1. First known practical windmills

The first known use of the wind in a machine
is the “Panemone” of Heron of Alexandria in the
first century [4]. But the real first known use of
windmills was in a region between Afghanistan
and Iran in the 7" century. It was made of 12 sails
of cloth materials and was used to grind grain or
draw up water. Windmills appear in Europe dur-
ing the middle age. In England, they were Ger-
mans who exported their windmills-making skills
from Syria in the 12" century. In Netherland, the
wind was used at the beginning of the 14" cen-
tury to drain areas from the Rhine delta.

In Romania, the principle of windmills was
also brought from the Arab Peninsula at the end
of the 9" century wherefrom they spread all over
Europe in the 121" and 13" centuries. They were
used in several areas of Romania, particularly in
Dobrudja (Fig.4).

In France, Wind Mill appears in the 12" cen-
tury [5], the first attestation of this mechanism
was in 1170 in Arles. These Wind Mills are de-
veloped in France in the sea coast particularly in
Britain where the wind is present a lot (Fig. 5).

3.2. First electricity-generating wind tur-
bine

To light his holiday house, James Blyth, a
Scottish academic, invented [6] in July 1887 the
first battery charging machine which used a wind
turbine (Fig. 6). Even if this invention was consid-
ered like uneconomical in the United Kingdom,
it was more cost effective for the countries with
disperses population.

Some months later, an American Charles
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Fig. 2. Wind Trubine components
calibrée pour générer une certaine puissance.

3. Evolution de la technologie

3.1. Premiére utilisation des moulins a
vent

La premiére utilisation connue du moulin a
vent utilisé comme machine est le « Panemone »
d’Heron

D’Alexandrie dans le premier siécle [4]. Mais
la réelle premiére utilisation du moulin a vent était
dans une région située entre I'’Afghanistan et I'lran
dans le 7eme siecle. Il était fait de 12 voilures tis-
sées et était utilisé pour moudre du grain ou pom-
per de I'eau. Les moulins a vent sont apparu en Eu-
rope durant le Moyen Age. En Angleterre, ce sont
les Allemands qui importérent leur savoir-faire venu
de Syrie au 12éme siéecle. Dans les Pays-Bas, le
vent était utilisé pour drainer des zones du delta du
Rhin.

En Roumanie, les moulins a vent ont aussi
été importés de la péninsule Arabe a la fin du 9éme
siécle, par la suite ce savoir-faire parcourra tout
'Europe entre le 12éme et le 13éme siecle. lls
étaient utilisés dans de nombreuses régions, plus
particulierement a Dobrudja (Fig. 4).

Fig. 4. Romanian Wind Mill of the 19" from
Valea Nucarilor



F Brush invented an automatic wind turbine to
generate electricity in Cleveland (Fig. 7), but his
invention only provided 12 kW of electricity.
Aforerunner of a modern horizontal axis wind tur-
bine was in service at Yalta in Soviet Ukraine in
the URSS in 1931. This generator had an annual
capacity factor of 32%, not far from the current
wind machines. It was a 100kW generator of 30
meters high [7].

In the end of 1941, the first megawatt wind
turbine was connected to the grid utility in Ver-
mont, in USA (Fig. 8).

Fig. 5. Wind Mill in the west coast of France
in La Pouéze

However, this turbine only worked for 1 100
hours because of a big failure, it was not repaired
because of shortage of materials during the war.

In France, three experimental wind turbines

of 800 kW worked from 1953 to 1963 for the EDF
account [8].
Few years later, this technology of electricity pro-
duction was abandoned. Just after the first oil
crisis in 1973 Denmark resumed installing new
wind turbines.

After the 90’s, the proportion of the electrical
power generated by wind turbines increase a lot
as an exponential function. In 14 years, the pow-
er capacity was multiplied by 30 (Fig. 9). Nowa-
days, this electricity which come from the wind
only represents 2,9% of the total consumption of
electricity in the world [9].

Since 1997 in Europe, each year the capac-
ity of production of electricity thanks to the wind
increase of 30%.

4. Impact on the human society

4.1. Ecological aspect

To not impact the next generation, the use of
renewable energy is very important. By using the
wind, the sun or the energy of the waves, we can
provide electricity without damaged the fauna
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En France, le moulin a vent apparait au
12éme siécle [5], la premiere attestation d’une telle
utilisation en 1170 se situe a Arles. Ces moulins
sont surtout présent sur la céte ouest ou le vent est
plus présent (Fig. 5).

3.2. Premiére éolienne
d’électricité

C’est pour avoir I'électricité dans sa maison
de vacance que James Blyth, un écossais, inventa
en juillet 1887 la premiére machine chargeant une
batterie a I'aide d’une turbine hydraulique [6] (Fig.
6).

génératrice

Méme si cette invention était considérée
comme non viable économiquement dans le Roy-
aume-Uni, c’était plus rentable pour les pays avec
une forte dispersion de sa population.

Quelques mois plus tard, un ameéricain
Charles F Brush inventa une éolienne automatique
pour générer de I'électricité a Cleveland (Fig. 7),
mais cette invention pouvait seulement produire
12KW d’électricité.

Une éolienne pionniére en matiére
d’éolienne horizontale était en service a Yalta en
Ukraine en URSS en 1931. Ce générateur avait
une capacité annuelle de 32%, pas loin des éoli-
ennes actuelles. Elle produisait 100kW et faisait 30
meétres de haut. [7]

En fin d’année 1941, la premiére éolienne
avec une puissance de production de plusieurs
mégawatts était connectée au réseau électrique
dans le Vermont, aux Etats-Unis Fig. 8). Néan-
moins, cette turbine ne fonctionna que 1100 heures
en raison d’un gros probléme qui ne put étre dé-
panné a cause de la pénurie de matériels due a la
guerre.

En France, 3 éoliennes expérimentales de
800 kW sont mises en place entre 1953 et 1963
pour le compte d’EDF [8]. Quelques années apres,
cette technologie de production d’électricité fut
abandonnée. C’est juste apres la crise du pétrole
de 1973 que le Danemark redémarra l'installation
de nouvelles éoliennes.
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and flora. Moreover, wind turbine permits to not
reject carbon dioxide (CO2) which is implicated
in the greenhouse effect and therefore global
warming. The Kyoto protocol adopted in 1997
was founded to obligate industrialized countries
to reduce emissions of greenhouse gases. Ac-
tually, the European Union parts to the protocol
and try to reduce those gases, but the USA just
signed it without ratified the protocol [10].

So, in Europe, countries make many efforts
to increase the percentage of renewable energy
in the production of electricity. In France the gov-

Fig. 7. First automatic wind turbine

ernment target to have 23% of renewable energy
until 2020 [11]. Even if the nuclear power plants
don’t reject CO2, we can just stock the nuclear
wastes under the ground and they could be very
dangerous for the next generation because we
don’t know exactly what could happened, so in all
the cases, the use of wind sounds very useful.

Wind turbines are also accessible for private
person, to aliment them house or pump water. It
costs about, 15 000 € for a 2 kW power.

_ Capacité éolienne installée dans le Monde entre 1997 et 2011 (MW)
sourc

totale (M)
installée dans Fannée (MW)
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47620

9431
31100
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Fig. 9. Puissance éolienne installée dans le
monde entre 1997 et 2011 (MW)

4.2. Reluctance of the population

Currently, one of the problems of the implan-
tation of such megawatt capacity wind turbine
is that the population is a little reluctant. In fact,
these turbines are noisy for the inhabitants near
to the blades. What's more, associations often
protest against projects of construction because
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Aprés les années 90, la proportion
d’électricité provenant du vent augmenta beau-
coup. En 14 ans, la puissance produite fut multi-
pliée par 30 (Fig. 9). De nos jours, cette électricité
qui vient du vent représente seulement 2,9% de la
consommation totale d’électricité dans le monde
[9].

Depuis 1997 en Europe, chaque année la
capacité de production grace au vent augmente de
30%.

—

Fig. 8. First megawatt-capacity wind turbine
in Connecticut USA

4. Impacte sur la société humaine

4.1. Aspect écologique

Pour ne pas marquer les générations suiv-
antes, l'utilisation d’énergies renouvelables est trés
importante. En utilisant le vent, le soleil ou I'énergie
des vagues, vous pouvez fournir de I'électricité
sans endommager la faune et la flore. De plus, les
éoliennes permettent de ne pas rejeter de dioxyde
de carbone (CO2) qui est impliqué dans I'effet de
serre and donc le réchauffement climatique. Le
protocole de Kyoto adopté en 1997 a été fondé
pour obliger les pays industrialisé a réduire leur
émission de gaz a effet de serre. L'union Europée-
nne fait partie de ce protocole et essaye de réduire
ces gaz, mais les USA I'ont juste signé sans le rati-
fier [10].

Donc, en Europe, les pays font beaucoup
d’effort pour augmenter le pourcentage d’énergies
renouvelables dans la production d’électricité.
En France le gouvernement cible un taux de 23%
d’énergies renouvelables d’ici 2020 [11]. Méme si
les centrales nucléaires ne rejettent pas de CO2,
on peut juste stocker les déchets nucléaires sous
le sol et ils peuvent devenir dangereux pour les
générations futures parce qu’on ne sait pas ce qui
peut arriver, dans tous les cas l'utilisation du vent
parait trés utile.

Les éoliennes sont aussi accessibles pour
les personnes privées, pour alimenter leur maison
ou une ponpe hydraulique. Cela codte environ 15



of the degradation of the landscape (Fig. 10).

For that reason and since that there is more
wind along the coast, countries are currently
building a lot of wind farms on the sea (Fig. 11).
In that way, they can have more efficiency wind
turbines.

f-
4 e ioeneee
Fig. 10. Protestation against implantation of
wind turbines in the UK

5. Conclusion

In conclusion, we can say that wind turbine,
like solar panel, is a good alternative to the nu-
clear and the conventional power plant to reduce
the amount of greenhouse gases.

However, in the future, the wind turbine will
be more implanted in the sea because in this
place, efficiency is higher and it's cancel the
problem of the degradation of the landscape.

Some other ideas emerged, for example an
American society is thinking about putting wind
turbine up in the sky by making it fly. Maybe the
future...
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000 € pour une éolienne de 2kW de puissance.

4.2. Réticence de la population

Le probléme que posent de telles éoliennes
de plusieurs mégawatts réside dans leur implanta-
tion. En effet, il y a une réticence de la population
quant au fait que ces derniéres générent du bruit
pour les habitants alentours ainsi qu'une géne vi-
suelle. C’est pourquoi associations de riverains en
coléres existent pour protester contre la construc-
tion d’éoliennes a cause de la dégradation du pay-
sage (Fig. 10).

Pour cette raison et aussi parce qu’il y a plus
de vent le long des cétes, les pays sont en train de
construire et de penser a des projets d’éoliennes
en pleine mer (Fig. 11). De cette maniere, ils peu-
vent avoir des éoliennes avec un meilleur rende-
ment.

Fig. 11. Wind farm in the German North Sea

5. Conclusion

Avec I'énergie photovoltaique, les éoliennes
apparaissent étre une bonne alternative au nuclé-
aire et aux centrales thermiques conventionnelles,
car elles n’utilisent que I'énergie du vent pour créer
de I'électricité. Néanmoins, il semblerait que dans
le futur, les éoliennes soient amenées a s’implanter
plus en pleine mer ou leur rendement est bien plus
élevé. Dés lors, le probléme de la dégradation du
paysage disparait. De nouvelles idées émergent
aussi, comme I'idée d’'une société américaine de
faire voler trés haut dans le ciel des éoliennes pour
récupérer le maximum d’énergie. Peut-étre la tech-
nologie future...
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After the Meeting in Bucharest 2009 we
added the section of Green Energy. It includes
contributions about the History of Technology
helping Mankind to develop green, clean, un-
polluting, never ending kinds of Energy.
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