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EDITORIAL

Water and Homo Sapiens

oy Vesillis Viegfelrs
Plhysica Science Teasher, Thesselonld, Greees

The western man of the industrial era is proud of his Technology.

So much so that he has no moderation. He has become arrogant.

History shows and current events prove that he has done so unwittingly. It has now sunk in that differences
are always resolved at the expense of the Weaker party. However, even though human differences are resolved
with the blood of the poor, our differences with Nature are always resolved at the expense of us all.

Nature is Moderate. This is the lesson she has always taught us. Every creature lives in balance with the
environment. With the exception of the arrogant western-minded man, who shattered his Relationship with Her.

But let’s take things from the beginning.

Heat with her children, Precipitation and Wind, shaped the Earth and gave her Life. Man was a small part of
that creation. Once he felt that, sometimes in the middle of floods and some other times while producing food,
he saw God in the Water. In every spring, in every Body of Water. It’s in the Fairy Tales.

While his Mind was rising, the Spirit of God withered inside him. Priests took His place and we surrendered
the responsibility for our salvation to them.

Until we reached the industrial revolution. That is when the Water was used to produce more and more
“goods” with the blessing of the priests, the violence of the State, and the seductive reward claimed by factory
owners, i.e. Profit. These “goods” had to be consumed without moderation to allow him, the crown of Creation,
to subdue the Earth!

In this task, the Water of Life acted as a simple courier of energy and all sorts of chemical substances and,
especially, Garbage.

Garbage. What a frivolous mental concept!

And here we are today.

Man was only brought to his senses when he saw water sold in plastic bottles, poison flowing in the rivers,
drying-up lakes, springs that stop flowing, glaciers crumbling to pieces, melting Poles, sea currents that gradu-
ally break their natural cycle, rising sea levels that drown the ones that are least responsible for this disaster,
hurricanes that strike one after the other. But was Man really brought to his senses?

Recycling and renewable energy sources are gaining ground but Consumerism and Profit are still the pillars
of our perception of development, which led us where we are today. What's more, wars are still waged over oil.

Fortunately, | am worried because | see the mighty play like kids with buttons and printed pieces of paper
without regard for the truly Mighty One, Nature.

However, because Water is within our grasp, each one of us, you, me, anybody who wants to be called a
Man must:

“Love responsibility and say that
| alone will save the world.
If it is lost, | will be the one to blame.”

Nikos Kazantzakis, Ascesis: The Saviors of God
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EKAOTIKO ZHMEIQMA

To Nepd ki1 0 AvBpwTTog 0 206G

O BduTIKOG AvBPWTTOG TNG BIOUNXAVIKAG ETTOXAG ival TTEPAPAVOG yia Tn TexvoAloyia Tou.

Tooo 1Tou éxaoe 10 MéTpo. ‘Eyive alhadovag.

H loTopia 1o d€ixvel kal Ta TPEXOVTA YEYOVOTa, aTTOdEIKVUOUV OTI Oev TO KatdAaRe. MdaBaue ta oTi o1 diago-
pPEG AUvovTal TTavTa €16 Bapog Tou AduvdTou. Ki av o1 avBpwriveg AUvovTtal TTAVTa JE TO aia TwV GTWXWY, Ol
010pOopES pag pe T PUon Abvovtal TTavTta €1G BAPOG AWV HagG.

H ®uon eival 1o MéTpo. To didaokel. K&Be TTAdoua NG (el o€ IcoppoTria pe To TEPIBAAAOV. EKTOG atrd Tov
aAadovikd avBpwTro pe Tn SUTIKA oKEWn, TTou dlaTdpae Tnv Zx€on Tou padi Tng.

Ag TTapoupe dPwG Ta TTPAyPaTa atrd TV apXh.

H Oeppotnta padi pe Ta maudid TnG, Tov YETO Kail Tov Avepo, diauodpewaav tn 'n kai TG £dwaoav Zwh. Mikpo
MEPOG TNG KI 0 AvBpwTToG. OTaV TO £VIWOE AQUTO, TTOTE PE TTANUMUUPEG Kal TTOTE PE TN dnuIoupyia TPOPAG, €ide OTO
Nepd 10 ©€0. Ze KABe TTNYN, o€ KABe Zwpa Nepou. To Aéve Ta MNMapapubia.

Ooo o Noug Tou wrAwve 1600 TO lMNvelpa Tou Oeou €éoPBnve péoa Tou. Tnv B€on Tou ETTaipvav ol IEPEIG, TTOU
TOUG TTapadWwaOauE TNV €UBUVN IO TN CWTNPIA Pag.

QoTrou racape oTnVv Blounxavikr eravacTtacon. TOTe, e TNV eUAoyia Twv IEpEwy, TN Bia Tou KpdTtoug kal To
O0éAeap Tou pICBOU TV epyoaTaaiapxwy, Tou KEpdoug, To Nepd XpnOIWOTTIOINBNKE yia TNV TTapaywyn 6Ao Kal
TTEPIOTOTEPWY “ayaBwV”, TTOU ETTPETTE VA KATAVOAWVOVTAI XWPIG JETPO VIO VA KATOKUPIEUOEI, QUTOG, N KOPW-
vida TG Anpioupyiag, Tn 'n!

2 auTo 10 €£pYyo, To Nepd TG ZwNAG £yive ATTAOG KOUBAANTAG: EVEPYEIAS KAl XNMIKWY OUCIWV KABE €idoug Kai
KUPIWG ZKOUTTIBIWV.

To ZkouTridl. Ti emimTéAaIa TTVEUPATIKE €TTIVONON!

Kai gtdoaue oto ouepa.

O avBpwTrog £TTpeTTe va Ol TO VEPO VA TTOUAIETAI O€ TTAACTIKA YTTOUKAAGKIA, Ta TTOTAPIA VO KOUBAAAve
onAnTtnpIa, TIS AiUVEG va OTEYVWVOUV, TIG TINYES VA GTEPEUOUY, TOUG TTAYETWVEG Va KaTappéouyv, Toug MNoAoug
va Alwvouy, Ta BaAdooia peUuaTa va oTAPATAVE OIyA-0lyd To QUOIKO Toug KUKAO, TNV BaAacoa va aveBaivel,
TrviyovTtag AdN Toug aBwoTEPOUG, TOUG TUPWVEG VA EECTTAVE O £vag TTicw aTTd Tov AAAO, yia va TapakouvnBei.
TapakouvABNKe;

H avakUKAwGoN Kal o avaveWwGOIUES TTNYES evépyelag eCatTAwvovTal, aAAG N KatavaAwaon kal To KEpdog TTa-
pauévouv Ta BgpéNia TNG avTiAnwNg yia TNV avdaTrtuén, Tou Pag 0drynoe oTnv KATdaTaon TTou ipaaTe. Kai ol
TTOAEPOI VIO TO TTETPEAQIO KOAG KpaTOUV.

EuTtuxwg, eipal aviiouxog. MNati BAETTW Toug 1I0XUPOUG va TTaidouv oav TTaIdIA JE TO KOUUTTIA KOl T TUTTWHEVA
XaPTAKIA. ADIAQOPWVTAG YIa Tov aAnBivda loxupd tng M'ng. Tn duon.

QoT600, emeIdf 1o Nepo TTeEpvAEl aTTd TO XEPI HAG, O KABEVAG YaG, E0U, YW, Yia va gival AvOpwTTog TTPETTEL:

«N’ ayaTrd Tnv €uBuvn
va Aé€l eyw, Eyw JovAaxog Hou
6a ocwow ToV KOG 0.
Av xaBei, eyw Ba @Taiwy

N. Kalavrlakng ‘Aokntikn”
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EDITORIALE

Acqua e Homo Sapiens

L'uomo occidentale dell’Era industriale &€ orgoglioso della sua tecnologia.

Cosi tanto da non presentare nessuna moderazione, divenendo arrogante.

La Storia mostra, e gli eventi attuali provano, come ci0 sia avvenuto inconsapevolmente. Adesso siamo
in ambasce, e le differenze sociali spesso si risolvono a spese della parte piu debole. Le differenze sociali e
tecnologiche spesso si risolvono con il sangue del povero, a differenza della Natura, i cui problemi si risolvono
sempre a spese di tutti noi.

Madre Natura € giudiziosa, e questa virtu € la lezione che Essa spesso ci da. Ogni creatura vive in equilibrio
con ’Ambiente, con 'eccezione dell’arrogante uomo occidentale che ha rotto ogni rapporto con Lei.

... ma riprendiamo dall’inizio.

D’intesa con i suoi figli, Precipitazione e Vento, ha plasmato la Terra e ha dato ad essa la Vita. L'uomo era
solo una piccola parte di questa Creazione. Percepito cio, ha visto Dio nellAcqua, dopo averne seguito i flussi
e trovato nutrimento in ogni sorgente e in ogni Corpo di Acqua. Tutto questo, purtroppo, solamente nel mondo
dei sogni.

Mentre la sua mente cresceva, lo Spirito di Dio arretrava dentro di lui. | predicatori hanno preso il Suo posto
e ci siamo arresi a questi altri uomini per mediare la nostra Salvezza...

... fino a quando non arrivo la rivoluzione industriale, quando I’Acqua veniva usata per produrre una molti-
tudine di beni con la benedizione dei preti, la violenza dello Stato, e il premio materiale reclamato dagli impren-
ditori, quali il Profitto. Questi beni dovevano essere consumati senza moderazioni per permettere a lui, che si
sentiva Creatore di Tutto, di dominare la Terra!

In questo ambito, '’Acqua della Vita agiva come una semplice trasportatrice di energia e di ogni tipo di so-
stanze chimiche, soprattutto, rifiuti.

Rifiuti (sempre e comunque inquinanti). Che concetto intellettualmente frivolo!

Ed eccoci ai giorni nostri.

L’'Uomo si rese conto dei suoi errori quando vide I'acqua venduta in bottiglie di plastica, veleni scorrere nei
fiumi, laghi prosciugarsi, sorgenti scomparse, ghiacciai ridotti a pezzi, fusione dei Ghiacci Polari, correnti mari-
ne che gradualmente interrompono il loro ciclo naturale, innalzarsi del livello dei mari che affoga gli innocenti,
uragani che colpiscono uno dopo l'altro. Ma I'Uomo si & veramente reso conto dei suoi errori?

Il Riciclo e sorgenti di energia rinnovabile stanno guadagnando terreno ma il Consumismo e il Profitto sono
tutt'oggi i pilastri della nostra percezione di sviluppo, che ci ha condotti allo stato attuale. E c’e di piu: guerre
che vengono ancora dichiarate per il petrolio.

Sono preoccupato perché vedo i potenti giocare come bambini con bottoni e pezzi di carta stampata senza
rispetto dell’'unica Entita veramente Potente: Madre Natura.

Tuttavia, poiché I’Acqua rientra nell’lambito delle nostre conoscenze , ognuno di noi, tu, io, chiunque voglia
essere definito Uomo deve:

Assumermi le mie responsabilita e dire che
lo da solo salverd il mondo.
Se non lo fard, io saro il colpevole.

Nikos Kazantzakis, Ascesis: The Saviors of God
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Technical University
Azerbaijan

Baku, Azerbaijan
mirbabayevmiryusif@yahoo.com

]
First oil wells
in the world

byAMir=YusifiMir=Babayey,

On January 1st, 1825, Baku oil fields had started
to be administrated directly by the Tsar Treasury at
the same time, Nikolay Ivanovich Voskoboynikov tal-
ented mountain engineer was seconded together with
his mission-mate ensign Talalayev to be sent to Baku
Town in accordance with the Mountain expedition in
order “to check and accept; Baku town’s major wells
and warehouses with white and black oils as the pub-
lic property located in Balakhani, Binagadi, Surakhani
and Bake from Tarumov, tax-farmer holders had to
present the detailed registration book signed com-
monly about the number of wells and warehouses,
their status and quantities of unsold oil still stored at
warehouses; which buildings and assets belonging to
the tax-farmer had to be handed over to the Treasury;
how much unsold and stored oil in Masazyr and Zykh
was in Baku; are the warehouses comfortable in use”
[The State Historical Archives of the Republic of Azer-
baijan, f. 24, op. 24, d. 390, p. 2].Balakhani, Binagadi,
Surakhani, Masazyr and Zykh are the settlements of
Baku on Absheron peninsula (Author).

After having successfully accomplished the mis-
sion, Voskoboynikov sent the extensive report to the
Mining expedition about the status of the oil and salt
resources of the Absheron. It is interesting that his
materials remain currently the only source where one
can find a comprehensive description of the status of
the public and private oil wells of the Absheron under
the lease-out system and on the eve of its transition
to the direct State administration.

In this context, in accordance with the data of
Voskoboynikov, there were 17 wells near Bibi-Hey-
bat on January 1st, 1825 leased out by Tarumov, 1
private well; 82 public wells with black oil in Balakh-
any. Voskoboynikov noted the following in the “Min-
ing Journal” (1827): “The peninsula of the Absheron
represents by itself woodless and almost fruitless
piece of lands... But nature has filled the gaps of this
country by forming in its terrestrial bowels abundant
sources of oil and salt which meet not only the needs
of the local residents, but also serve as a prerequisite
of their wealth... But what is black oil — black tar? It
is mainstream in entrails of the earth, but it sorts out
to the surface of this ancient land in various altitudes
and even on the seabed”.

Furthermore, N.I. Voskoboynikov worked several
times as the director of the Baku oil and salt fields in
1825 and 1834-1838, which positively impacted the
development of the Azerbaijani oil history. His main
achievements are the following: elaboration of the ex-
tensive action plans in the fields of extraction, explo-
ration, storage and sales of oil.

Pictures 1, 2: Qil recovery from well on the Absheron pen-
insula (photos from Azerbaijan National Archives / ANA).

Having faced in his pathway significant obstacles
put by the power of the rich elite, which had abso-
lutely been against cessation of wells to the Treasury
(such as E.F. Kankrin, Minister of Finances; general
E.A. Golovin, Commander-in-Chief in the Caucasus
who had replaced general A.P. Yermolov and others),
Voskoboynikov undertook full-scale measures in the
Absheron, which definitely favoured the creation and
development of the oil industry in Azerbaijan: concret-
ing of pavement at oil warehouses; equipment to get
the lighting kerosene by refining of the Surakhani oil;
accounting for oil by installing cuttings in oil storage
facilities; the use of white and black oil instead of tur-
pentine, tar and cod-liver oil for lighting the houses,
street lamps and lighthouses; as well as “impregnate
timber with oil, which is used for the construction of
the top sides of ships”(Acts Collected by the Acts of
Caucasian Archaeographic Commission) [ACAC, vol-
ume 9, page 50].

In 1837, the Trans-Caucasus Society for the Pro-
motion of Industry and Trade created by the initia-
tive of Voskoboynikov, which ensured data collection
on oil consumption in all Caucasus. Activities of this

European Pupils Magazine
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Society favoured oil sales in Azerbaijan and Trans-
Caucasus as a whole.

The oil refining plant of Voskoboynikov became
the first such plant in the Absheron which started its
activities in Balakhany in 1837 and mastered “spe-
cial refining facility and steel bulks for transporta-
tion” [ACAC, v. 9, p. 651]. But he did not succeed in
completing the process of refining oil into kerosene;
Voskoboynikov resigned in 1846 and left the Absher-
on forever.

In accordance with data of the Caspian Chamber
of the State of Properties of the Ministry for Public
Properties in 1842, there were 136 functioning wells
in the Absheron, which annually yielded up to 3.8
thousand tons of ail; in fact, the oil extracted in large
quantities was exported to Persia. The deepest point
of the wells was up to 14 sazhens (1 sazhen is equal
2.13 meters; sazhen is an Old Russian measure of
length).

In 1846, Vasily Nikolayevich Semyonov (1801-
1863), a member of the Caucasus Main Administra-
tive Council proposed to drill an oil well at a depth of
21 m for oil exploration being the first deepest well
in the world. Drilling works were led by major Alek-
seev, director of Mining Engineer Corps of the Baku
oil fields [ACAC, v.10, p.137]. Azerbaijan overtook
America by 13 years: the first drilled American oil well
is dated 1859. However, itis indeed in 1859, after tap-
ping huge artesian sources in Venango, Pennsylva-
nia, the commercial oil field started to be used.

In his address to FyodorPavlovich Vronchenko
(1779-1852), stats-secretary dated 8th -14th of July,
1847, Grand Duke Mikhail Vorontsov, Governor-
General on the Caucasus (1782-1856), officially
confirmed the completion of drilling the first ever oil
well in Bibi-Heybat: “/ authorized the Shemakha Pub-
lic Chamber to conduct oil exploration works in Baku
uyezd, on the shore of the Caspian, in Beybad tract
using earth augers at the basis of required fees to the
amount of 1000 roublesin silver allocated by you in
1845 for this purpose. With this result, acting Director
of Baku and Shirvan mineral fields reported that they
had tapped .... Oil in Beybad...” [ACAC, v.10, p. 145].

Also, the Caucasus Vice-Roy Prince Vorontsov
led the Russian delegation to the Great Exhibition
which opened in London on 1 May 1851. Samples of
Baku (Absheron) oil were displayed in the Chemical
products section under the numbers: 32) Black oil
from the Shemakha province of Baku district, from
the Bibi-Heybat, Balakhani and Surakhany wells; and
33) White oil from the Surakhany well. Thus, this was
eight years before the drilling of the first well in the
USA.

An interesting fact: in 1858-1859 Vasily Kokorev
(1817-1889), Peter Gubonin (1828-1892) and Ger-
man baron Nicolay Tornow (1812-1882) constructed
the first factory in Surakhani near the temple of fire-
worshippers, to receive lighting material from Bal-

akhani oil. The photonaphthyl (light oil) received there
from 1861 became the first competitor of American
kerosene in the markets of Russia empire.

Vorontsov Mikhail Semyonovich (1782-1856) —
the Russian commander and the statesman. Besides
high home awards, in January 1819, he became the
honourable knight of the order of Bath — the higher
military award of Great Britain (Grand Cross Breast
Star). In 1844, he was the commander-in-chief of
Russian forces on the Caucasus and the Caucasian
governor. In May, 1845 he has acted with forces in the
well-known Dargin’s campaign which in two months
of difficult fights has been finished with a capture of
village (aul) of Dargo — the base station of Shamil. For
this campaign Vorontsov has been erected in princely
advantage and he has been appointed a chief of Ku-
ra’s chasseur’s regiment.(Kura is big river in Trans-
Caucasian — Author).

However, even in 1844, V.N.Semyonov in his
presentation letter to the Governor General of Cau-
casus noted that annual revenues from black oil sales
were ranking from 80 to 85 thousand roubles in silver,
but these sums could be raised to 100 thousand, if it
is possible to do the following:

1) To rebuild two main wells.

2) To drill deeper wells using auger.

3) To dig up new wells using the method proposed
by Voskoboynikov.

4) To create a precipitation tank for the separation
of oil from water.

5) To ensure conditions for oil refining

[The Archives of Department for Mining and Salts
Affairs; section 4, table 2, file #2465].

In 1848, a new well which had yielded 110 poods
of oil per day was constructed in that epochin Bal-
akhani; for the construction and arrangement of this
well, 1100 roubles in silver were spent [ACAC, v.10,
p. 868].

Before going ahead with the story, we should un-
derline that in 1911 on the 52nd anniversary of the
American oil well in the memory of Edwin Drake
(1819-1880), the founder of the American oil busi-
ness, the drilling of the first well in Pennsylvania in
1859 initiated the establishment of the Oil Museum
(Drake Memorial Museum). Russian magazine “Oil
Business” published in Baku from 1899; in 1911 wrote
that “... the history of the oil industry will be present-
ed at this museum in line with desire of its founders,
and samples of sand, oil, tools and objects related to
that period of time, as well as the library dedicated
exclusively to the theory and history of the oil indus-
try will be collected for this purpose. Founders of the
museum had the goal to make it a kind of Mecca for
all those who had any interest in the oil industry T“Oll
Business”, 1911, #16, p.34].

At the moment, the serious construction works on
creation of the biggest Oil Museum on the East are
carried out in Baku by SOCAR (State Oil Company of



Azerbaijan Republic). Museum will be placed in Bibi-
Heybat settlement of Baku, behind of the big Bibi-
Heybat mosque.

It is indeed the success of the oil business in the
United States that prompted attention to the Euro-
pean (Galicia) and later to the Caucasian (Absheron)
oil fields.

The intensive construction of oil wells in depths of
45-50 m started in 1872 which halts completely the
construction of new wells.

Production rates of the Absheron and American
wells were given in comparison in the article enti-
tled “Oil in the United States and Russia” written by
P.A. Chikhachev (1809-1890), a prominent geogra-
pher and orientalist, who had visited European, and
Near and Middle East countries for almost 30 years:
the Absheron wells yielded 3 times more oil than the
Americans; the height of oil fountains in the Baku oil
region reached 84 m, while it was just 19 m in the
USA [Azerbaijan Oil Industry magazine, 2000, #5,
p.56].

The first powerful fountain, known as “Vermi-
shevskiy”, in the Absheron started inside a well lo-
cated on the site of “Khalafi” Trading Society on June
13th, 1873. This well produced more than 90 million
poods of oil in just three months of operation. On the
14th of October 1875, a new second strong fountain
at a depth of 45 sazhens (96 meters) was initiated in
the oil field of “Souchastniki” Company; during one
month this well yielded up 150000 to 200000 poods
per day. This fountain formed four large oil lakes in
Balakhani [Balayev S.G., 1969, p.66].

In accordance with data of S. M. Lisichkin, the
overall number of functioning wells in 1873 was equal
to 158 and the drilled oil wells (chinks/derricks) were
just 9, butin 1876, the number of functioning wells and
drilled oil wells (chinks/derricks) was the same - 62.

This means that digging up new wells for dredging
out the surface oil using the obsolete manual method
stopped; the steep rise in the number of drilled oil
wells started by using new techniques in oil extrac-
tion and refining in that epoch: the first steam ma-
chines were emerging in the market; large capacity
spoons in length relevant to the wells’ deep or long
steel buckets with an opening bottom were used for
oil extraction and its pouring into trough leading to
warehouses.

In the end of the present article, we shall present
the notes of I.A. Shteyman, an engineer and admin-
istrator of the Mining Mines on the Caucasus which
contains, in our opinion, the necessary and important
proposal for that epoch about the organizing of the
oil business in the Absheron by using private capital:
“In spite of the huge development of the American
oil business, the Caucasian oil could compete with
the American... The abolishing of the farming system
will become an important step towards the develop-
ment of the industry. Once the government repeals
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the farming system, it will open up useful possibilities
for the private sector. The most principal of its obliga-
tions should be the elimination of all economic obsta-
cles put on development of any oil field. The rest will
depend on the skills of private people to get involved
in the business and their entrepreneurial knowledge.
In this respect, it is not possible not to envy the skills
of our transatlantic friends” [Notes of the Caucasian
Branch of Russian Technical Society, 1899, docu-
ment # 10].

In February 1872, Russian Emperor Alexander the
Second (1818-1881) approved the project “On Rules
in the Oil Business and Excise from the photogenic
production” in Saint-Petersburg by writing the fol-
lowing resolution on the document presented to him
— “To be so!” [Gorny Journal, 1872, # 3, p.20]. This
switched the green light for Russian, local and foreign
capitals to the Azerbaijani oil.

Picture 3. Russian Emperor Alexander the Second (ANA).

Thus, we must note that drilling the world’s first
deep well in Bibi-Heybat in 1846 marked the end of
the well-mine period on the Baku (Absheron) oilfields.

At the end of the article we will present the dates
of drilling of the world’s first oil wells (c/w references):
1846. Successful drilling of a 21 m oil exploration well

in Baku (Bibi-Heybat, Azerbaijan). Works were
supervised by mayor Alekseev, the director of
Baku oilfields [Acts Collected by the Cauca-
sian Archeographic Commission, Tiflis, 1885,
vol. 10, document 1143, p.145; Fooks I.G.,
Matishev V.A., 2000, lllustrated stories of the
history of Russian oil and gas business. Part |
— Moscow, Neft-Gas publishing house, p. 71].

1857. First drilling of oil wells at Bend, northeast of
Bucharest, on the Romanian side of the Car-
pathians. This year was registered as a begin-
ning of Romania’s oil production [www.geo-
help.net/world.html].

1858. First oil well in North America at Oil Springs
in Ontario, Canada [www.geohelp.net/world.
html].

1859. Edwin Laurence Drake and Bill Smith drilled
the first a 21 m well in Titusville (Pennsylvania)
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[William Brice, 2009, Myth Legend Reality. Ed-
win Laurence Drake and the Early Oil Industry
— Pennsylvania, Oil region Alliance, p.311].

1864. Russia’s first development well was drilled to
the depth of 198 m in Kudako river in Kuban
under the supervision of Colonel Ardalion No-
vosiltsev [Fooks I.G., Matishev V.A., 2000, /-
lustrated stories of the history of Russian oil
and gas business. Part | — Moscow, Neft-Gas
publishing house, p.137].

1897. China is considered the world’s oldest oil pro-
ducing country. Oil production with the use of
bamboo pipes started over 2000 years ago.
Contemporary oil history in China began in
the 1897. The first field with insignificant oil re-
sources was discovered by Chinese-Russian
drilling team in Dushantszi district in south-
western part of Jungar basin [Perodon A.,
1994, History of large oil and gas discoveries.
Translated from French — Moscow, Mir Publish-
ing House].

1899. Well # 7 in Karashungul field produced the
first gush of oil from the depth of 40 m. This
heralded the beginning of the official history
of Kazakhstan oil development [Cherdabayev
R.T., 2010, Oil: yesterday, today and tomorrow
— Moscow, Alpina business books publishing
house, p.204].

1904. Mexican Petroleum Co. drilled La-Pas # 1 well
to the depth of 502 m on April 3, 1904. The ini-
tial production rate was about 500 barrels daily
[Perodon A., 1994, History of large oil and gas
discoveries. Translated from French — Moscow,
Mir Publishing House].

Picture 5.
President llham Aliyev
standing next to

an old walking beam
at the replica site
(Azernews, 26 April,

Recently, on 26-April-2017 the President of Azer- Picture 6. From left to right:
baijan Republic Ilham Aliyev (see below 4 photos) Rovnag Abdullayev — President of SOCAR;
has visited the restored first oil well on Bibi-Heybat llham Aliyev — President of Azerbaijan Republic and
(Baku settlement) — the world's first mechanically Khoshbaht Yusifzada — First vice-president of SOCAR
drilled oil facility. Addressing the oil-men the head of ~ (Azernews, 26 April, 2017).
Azerbaijan state said that Azerbaijan is the birthplace
of oil and the oil industry began from here.

Picture 7.

The stone monument
stands in front of
Picture 4. llham Aliyev, the President of Azerbaijan a replica
Republic, standing at the monument commemorating of the original derrick
the drilling of the first oil well in the world (Azernews, 26 April,
(Azernews, 26 April, 2017). 2017). m—




“Today, when almost 200 years have passed,
Azerbaijan makes its voice heard in the world as an
oil and gas country” — the President noted.

President Aliyev said that this year (2017) Azer-
baijan will celebrate the extraction of two billion tons
of oil. “Azerbaijan is a country where first industrial
method of oil production was applied. Today Azerbai-
Jani oil serves our people and strengthens our state’,
said llham Aliyev.

REFERENCES:

Acts Collected by the Caucasian Archeographic Com-
mission, Tiflis, 1884, vol. 10, document 112, p.137.

Acts Collected by the Caucasian Archeographic Com-
mission, Tiflis, 1885, vol. 10, document 1143, p.145.

Balayev S.G., 1969.0il of the country of eternal fire:
Baku, Azerneshr Publishing House, 160 p.

Lisichkin S.M., 1969. Petroleum industry of USA: Mos-

European Pupils Magazine 13

cow, Nedra Publishing House, 270 p.

Fooks I.G., Matishev V.A., 2000, /llustrated essays on
the history of the Russian oil and gas business. Part
1: Moscow, Publishing House of Oil and Gas, p.71.

Mir-Babayev M.F., 2002. Azerbaijan’s oil history. A
chronology leading up to Soviet era:Azerbaijan In-
ternational (Magazine), Sherman Oaks, (USA), Al
10.2 (Summer), p.34-41.

Mir-Babayev M.F., 2007.Concise history of Azerbaijani
oil: Baku, Azerneshr Publishing House, 292 p.

Mir-Babayev M.F., 2011. The role of Azerbaijan in the
world’s oil industry: Oil-Industry History (USA), v.12,
#1, p.109-123.

Wysatta Mike, 2017.History of Azerbaijan oil chronical
further in second book. -“Reservoir Solutions”, (USA-
Canada), April-June, v.20, # 2, p.10-12.

www.geohelp.net/world.html

Azernews, 26 April, 2017.

You can send us your articles at the
following e-mail address:

1ssuingepm@epmagazine.org

EPMagazine



14 European Pupils Magazine

Liceo Classico Statale
“Nicola Spedalieri”

Catania, ltaly
giongrandi-privitera@libero.it

Evoluzione
del Telefono

The evolution
of the telephone

bylGiongrandilMartinal

Introduzione

Oggigiorno il fenomenale sviluppo tecnologico
ha contribuito a rendere la solitudine e la voglia di
socializzare, da sempre collocate ai margini opposti
della catena comportamentale degli individui, due
facce della stessa medaglia.

E certamente assodato esservi fra le cause pitl
significative di questa pressante e cospicua tenden-
za allauto-emarginazione sociale 'uso spregiudica-
to del telefono cellulare.

Basterebbe infatti osservare lo sguardo dei pas-
santi, assorto nel display del proprio cellulare mentre
camminano per strada o in qualsiasi altro contesto
sociale, per cogliere nella moderna mentalita collet-
tiva un gran senso di disinteresse per gli aspetti di
vita quotidiana, a causa di un morboso attaccamen-
to ad esso. D’altra parte tuttavia il suo fascino non
risulta certamente trascurabile o infondato, date le
allettanti funzionalita tecnologiche che offre: un sem-
pre piu accurato interesse per il design, un’ evidente
attenzione per le proporzioni, per la qualita audio,
foto, video, etc.

Di fatto teniamo oggi nelle nostre mani un pro-
dotto sofisticatissimo: lo smartphone, che assembla
insieme vari dispositivi, tanto da poter essere para-
gonato, per funzionalita e certuni perfino per gran-
dezza, ad una sorta di mini-computer, e dunque lun-
gi dall’esser descritto come semplice apparecchio di
comunicazione vocale.

Pertanto ai figli della nuova era, che vivono nel-
la convinzione che nulla sia oramai irraggiungibile,
sembra difficile immaginare o rendersi conto del len-
to e faticoso cammino e dei ripetuti tentativi che le
scienze, la fisica in questo caso particolare, e le tec-
nologie hanno compiuto nel tempo per raggiungere
questo apparentemente piccolo traguardo: comuni-
care a distanza con la voce.

Obiettivi

Date queste premesse, avrebbe senz’altro un
grande impatto educativo intraprendere un excur-
sus storico, ponendo un ben meditato confronto fra

Introduction

The extraordinary technological development of
the 21st century is contributing to make solitude and
socializing, usually placed on the opposite edges of
the individual’s behavioural chain, two sides of the
same coin.

It is certainly well founded that, among the most
significant reasons of such a pressing and conspicu-
ous inclination to social self-exclusion, there is the
unscrupulous use of the telephone.

It would be enough to observe the look of most
people absorbed in the display of their cell phone
while walking down the street or in any other social
context, to grasp a great sense of disinterest in the
aspects of daily life in modern collective mentality,
due to a morbid attachment to the object itself.

However, on the other side, its charm cannot be
neglected, if only the tempting functionalities it of-
fers are carefully taken into account: more and more
accurate attention to design, size, audio and video
quality.

As a matter of fact, today we hold in our hands
a very sophisticated product: a smartphone, which
puts together various devices altogether, so that it
can be compared to a sort of mini-computer, for its
functionality and also for its dimensions, far from be-
ing described as simple voice communication de-
vice.

For these reasons, the so called millennials could
hardly ever imagine or understand the hard and slow
process and the repeated attempts that sciences,
physics in this particular case, have accomplished
over the years to achieve this seemingly small goal:
communicating at a distance with the voice.

Objectives

Seen this introduction, a short historical excursus
will be necessary to explain how it all came about,
to draw a meditated comparison between the mod-
ern phones (only for their phonic side) and those
prototypes of fixed telephony, born during the first
decades of the 17th century, which later brought
to a technological evolution, strategically based on
business, as a clear desire of exceeding the simple
need of communicating with great distances.

Method

The method used has included reading books,
magazines and also surfing the Internet. It would
have certainly been far more exciting to have had
the chance to turn back the time, and witness the
astonishment printed in the faces of the people a
moment after the spread of the first telephone call
and the first message; or even more, to be able to
interview the scientists concerned and ask them
which their maximum aspirations were and then



il moderno cellulare (solo per la sua parte fonica) ed
i prototipi di telefonia fissa che nacquero nei primi
decenni dell’ottocento, i quali portarono successiva-
mente ad una evoluzione tecnologica, strategica-
mente commerciale, dettata da un chiaro desiderio
di voler andare oltre la semplice necessita di comu-
nicazione a distanza.

Metodo

Il metodo utilizzato & stato quello di leggere li-
bri, riviste, e di eseguire anche ricerche su internet.
Sarebbe stato di certo entusiasmante aver avuto la
possibilita di tornare indietro nel tempo ed assapora-
re lo stupore stampato nel volto delle persone un at-
timo dopo esser venute a conoscenza di una notizia
talmente eclatante come quella della prima telefona-
ta e della trasmissione del primo messaggio o, ancor
piu, poter intervistare gli scienziati interessati e do-
mandare loro quali fossero le massime aspirazioni
a cui fossero in grado di tendere ed infine potergli
mostrare a cosa siamo giunti oggi! Chiedere cosa
pensano degli aspetti positivi e negativi che dalla
moderna tecnologia telefonica derivano.

Questo € stato ovviamente impossibile. Anche
se, collegando le notizie all’epoca dei rispettivi in-
ventori, alle loro vicende personali, siamo riusciti a
calarci nelle loro realta e difficolta.

Excursus storico

Il primissimo approccio che si ebbe con il mondo
della telefonia avvenne intorno alla seconda meta
del 1600 con l'invenzione del telefono meccanico,
che fu realizzato in seguito alla necessita di voler
trasmettere la voce ad una certa distanza.

Tra i principali scienziati che si cimentarono con
la sua sperimentazione, vi fu nel 1665 Robert Hooke
(Freshwater 1635 — Londra1703), uomo illustre che
si distinse in qualita di fisico, biologo, geologo ed ar-
cheologo nel Seicento. Gia nel 1667 gli fu concesso
il titolo di inventore del primo prototipo di telefono
meccanico, a cui per molti anni fu attribuito il nome
di “telefono a spago” o “telefono degli innamorati”.

Le sue funzionalita, a dir poco sorprendenti per
'epoca, si basavano sulla trasmissione del suono
tramite onde sonore create in seguito alla vibrazione
dell’aria che, grazie all’ausilio di 2 bicchieri di carta
o lattine collocati ai lembi opposti del filo, teso quan-
do qualcuno parla, raggiungevano l'orecchio del
destinatario consentendogli di interpretare il suono
trasmesso dall’emittente convertendo le onde in im-
pulsi nervosi, che il cervello decifrava come suoni.

Numerosissime sono le discussioni che in pas-
sato nacquero in seguito all’esigenza di attribuire
la paternita del telefono ad uno scienziato piuttosto
che ad un altro ed ebbero ufficialmente fine solo nel
2002, dopo anni di fraintendimenti, false notizie e
sentenze erronee.
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show them what we have reached today! To finally
ask them what they think of the positive and nega-
tive aspects brought about by the modern phone
technology. This has been obviously impossible, but
we have managed to understand their realities and
difficulties, by linking the news at the time of the re-
spective inventors to their personal events.

Historical excursus

The very first approach with telephony occured
around the second half of the 1600, with the inven-
tion of the mechanical telephone, which was realized
following the need to transmit the voice at a certain
distance. Among the main scientists who tried this
experimentation, there was in 1665 Robert Hooke
(Freshwater 1635 — London 1703), an illustrious
man who distinguished himself as a physicist, biolo-
gist, geologist and archaeologist in the seventeenth
century. In 1667 he obtained the title of inventor of
the first prototype of mechanical telephone, to which
was given the name of “tin can telephone” or “lover’s
telephone”.

Fig. 1: lllustrazione del telefono meccanico del 1882 dalla
“ Biblioteca de la Facultad de Derecho y Ciencias del Tra-
bajo Universidad de Sevilla”.

Fig. 1. The 1882 mechanical telephone.

Its functionalities, surprising for the time, were
based on the transmission of sound through noise
waves created as a result of the vibration of the air
which, thanks to the aid of 2 paper cups or cans
placed at the opposite edges of the wire, stretched
when someone speaks, reached the recipient’s ear,
allowing him to interpret the sound transmitted by
the broadcaster by converting the waves into nerve
impulses, which the brain deciphered as sounds.

Many disputes were raised in the past in the at-
tempt to attribute the paternity of the telephone to
a scientist rather than to another, and they officially
ended only in 2002, after years of misunderstand-
ings, fake news and erroneous sentences.

From a legal point of view, the official patent for
the invention of the telephone was attributed to the
scientist Alexander Bell in 1876,who managed to
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Da un punto di vista legale, il brevetto ufficiale per
linvenzione del telefono fu attribuito allo scienzia-
to Alexander Bell nel 1876, il quale riusci a battere
sul tempo i suoi avversari, grazie a delle cospicue
somme di denaro in suo possesso, che impiego ot-
timamente per far richiesta alla comunita scientifica.
In realta, pero, altri scienziati prima di lui si impegna-
rono molto e rivendicarono il titolo per I'invenzione di
un primo prototipo di telefono, in grado di trasmette-
re efficientemente la voce umana ad una rilevante
distanza, da presentare al piu presto alla comunita
scientifica.

Primo fra tutti Johann PhilippReis (Gelnhausen
1834- Friedrichsdorf 1874), il quale riusci nel 1861,
dopo numerosi insuccessi, sperimentazioni vane ed
ardui approfondimenti sull’organo dell’'udito, a con-
cludere con successo l'invenzione del “telefono”,
come egli lo definiva che riusci a ricoprire una di-
stanza di 100 m, sfruttando le grandi capacita fisi-
che dell’elettricita per riprodurre suoni musicali ed
anche umani ad una certa distanza, mai raggiunta
prima d’allora, seppur la ricezione funzionasse in
modo discontinuo. La sua scoperta venne fuori dalla
convinzione che I'elettricita potesse propagarsi nello
spazio senza l'aiuto di materiale conduttore.

Fig. 2. Telefono di Reis.
Fig. 2. Draw Reis’ telephone.

D’altra parte, sventuratamente, Reis non riusci
mai effettivamente a riscuotere interesse o approva-
zione per la sua invenzione.

Nel 1864 Innocenzo Manzetti ((Aosta1826 — Ao-
sta 1877), scienziato ben apprezzato e conosciuto
all'interno della comunita scientifica, diede una gran-
de svolta nellambito della telefonia, inventando un
apparecchio elettrico capace di trasmettere la voce
per piu di mezzo km di distanza, sfruttando i principi
dell'induzione elettromagnetica.

Il “télégraphevocal” da lui cosi battezzato, pre-
sentato ufficialmente al pubblico nel 1865, si com-
poneva di 2 cornette una per I'emittente e laltra
per il ricevente, unite da due fili elettrici, in grado di
trasformare in impulsi elettrici le onde sonore pro-
dotte dalla voce umana senza l'ausilio di particolari
strumenti che occludessero la bocca. Stavolta, pero,
'impossibilita di ottenere un riconoscimento dal pub-
blico non derivo dalla disapprovazione ed increduli-
ta circa l'invenzione, quanto piuttosto dall’altissimo

beat his opponents over time, thanks to the large
sums of money in his possession, which he excel-
lently used to apply to the scientific community.

In reality, however, other scientists before him got
involved and claimed the title for the invention of a
first telephone prototype, able to efficiently transmit
the human voice at a considerable distance, to be
presented as soon as possible to the scientific com-
munity.

First of all Johann Philipp Reis (Gelnhausen 1834
- Friedrichsdorf 1874), who succeeded in 1861, after
numerous failures, vain experiments and arduous in-
vestigations about the hearing organ, to successfully
conclude the invention of the “telephone”, as he de-
fined it, managing to cover a distance of 100 metres,
exploiting the great physical capacities of electricity
to reproduce musical and even human sounds at a
certain distance, never reached before, although the
reception worked in a discontinuous way. His dis-
covery came out from the belief that electricity could
propagate in space without the help of conductive
material.

However, unfortunately, Reis had never actually
managed to collect interest or approval for his inven-
tion.

In 1864 InnocenzoManzetti [(Aosta 1826 — Aos-
ta 1877), well-known scientist and alsoappreciated
within the scientific community, gave a major break-
through in telephony, inventing an electrical device
able to transmit the voice for more than half a kilo-
meter away, exploiting the principles of electromag-
netic induction. The “télégraphe vocal” (the name he
attributed to it], officially presented to the public in
1865, consisted of 2 cornets, one for the transmitter
and the other for the receiver, joined by two electric
wires, capable of transforming the sound waves pro-
duced by the human voice into electrical impulses
without the aid of particular instruments that occlude
the mouth.

Fig. 3. Innocenzo Manzetti.

This time, however, the impossibility of obtaining
recognition from the public did not stem from disap-
proval and disbelief about the invention, but rather
from the very high price to pay for the purchase of
the patent.

The Italian Antonio Meucci (Florence 1808 - New
York 1889) had a similar fate. Between 1848 and
1849 he was interested in verifying the actual thera-



prezzo da pagare per I'acquisto del brevetto.

Litaliano Antonio Meucci (Firenze 1808 — New
York 1889) ebbe una sorte molto simile a quella di
Innocenzo Manzetti. Egli tra il 1848-1849 si interes-
so di verificare le effettive funzionalita terapeutiche
dell’elettroterapia di Mesmer, in particolare nei sog-
getti affetti da reumatismi gravi. Proprio durante il
corso di tali esperimenti realizzo l'incredibile: la pos-
sibilita di trasmettere la voce umana grazie all’ausilio
di un magnete avvolto in un filo conduttore collegato
ad un diaframma vibrante (ed a molteplici batterie da
cui derivava la produzione di elettricita). Durante I'e-
missione della voce il diaframma, vibrando, modifica
il campo magnetico del circuito, consentendo che si
generi corrente elettrica in grado di far vibrare anche
il diaframma del ricevente, che in questo modo sara
in grado di ascoltare il suono originale.

L'apparecchio, inizialmente da lui chiamato “te-
legrafo parlante” e successivamente ribattezzato
come “telettrofono”, fu da lui utilizzato gia nel 1854
per tentare di comunicare costantemente con la mo-
glie, afflitta da un’artrite reumatoide e dunque co-
stretta a rimanere bloccata a letto. Fra il 1864 ed il
1865 perfeziond al massimo il suo telettrofono e riu-
sci perfino a risolvere prontamente il problema della
comunicazione a lunga distanza.

Per una sorte avversa, lo stesso anno Innocen-
zo Manzetti dichiard alla stampa di aver costruito
un efficiente apparecchio telefonico in grado di tra-
smettere la voce a distanza. Dunque Meucci, seppur
consapevole della professionalita e bravura dell’av-
versario, dopo aver perfino riconosciuto che il suo
modello presentasse imperfezioni rispetto a quello
di Manzetti (con Meucci I'emittente doveva tenere
nella bocca una barretta di contatto per consentire
una efficiente trasmissione vocale, Manzetti rag-
giunse il medesimo obbiettivo tramite I'utilizzo di
una cornetta), cercd ugualmente in ogni modo di ri-
vendicare la sua invenzione. In conclusione cid che
lego strettamente Manzetti a Meucci fu I'impossibi-
lita economica, che costrinse entrambi a rinunciare
all’'acquisto del brevetto. Infatti, seppur Meucci il 28
dicembre 1872, trasferitosi a New York, fosse riusci-
to a finanziare ben due volte un brevetto provvisiorio
per 2 anni “caveat” in attesa di poter pagare i restan-
ti 250% per ottenere un brevetto regolare, a causa
delle sfavorevoli condizioni finanziarie in cui versava
non riusci a pagare i 10 dollari annuali per il rinnovo.

Alexander Graham Bell (Edimburgo 1847- Beinn
Bhreagh 1922), ingegnere e scienziato scozzese, fu
dunque di fatto il primo ad aver ottenuto il 7 marzo
del 1876 il brevetto ufficiale per I'invenzione del “te-
lefono”, come lui in primis lo defini. Figlio di madre
sorda e marito di una fra le sue studentesse sordo-
mute dell’Universita di Bonston, condusse numerosi
studi sull’acustica, cercando di inventare un appa-
recchio con il quale poter comunicare con entrambe
le donne.
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peutic functions of Mesmer’s electrotherapy, particu-
larly in those affected by severe rheumatism.

During the course of these experiments he real-
ized the incredible: the possibility of transmitting the
human voice thanks to the aid of a magnet wrapped
in a conductive wire connected to a vibrating dia-
phragm (and to multiple batteries from which derived
the production of electricity ).During the emission of
the voice, the diaphragm, vibrating, modifies the
magnetic field of the circuit, allowing it to generate
electrical current, which in turn will be able to make
the receiver’s diaphragm also vibrate, so that the
original sound will be easily heard.

The device, initially called by himself «talking
telegraph» and later renamed as «telettrofono», was
used by Meuccihimself in 1854 to try to communi-
cate with his wife, afflicted by a rheumatoid arthritis
and therefore forced to get stuck in her bed.

Fig. 4: Replica del telefono di &

Meucci, modello del 1857, nel
Museo scienza e tecnologia di
Milano.

Fig. 4. Repetition of Meucci’s ‘
telephone, model of 1857, in the
Science and Technology Museum
of Milan.

Between 1864 and 1865 he perfected his proto-
type of telephone and even managed to solve quick-
ly the problem of long distance communication.

For an adverse fate, the same year Innocenzo-
Manzetti told the press that he had built an efficient
telephone device capable of transmitting the voice
at a distance.

Although aware of the professionalism and skills
of the opponent, after acknowledging that his model
had imperfections compared to Manzetti’s (the is-
suer with Meucci’s had to hold a contact bar in the
mouth to allow an efficient vocal transmission; Man-
zetti reached the same objective through the use of
a cornet), all the same Meucci tried to claim his in-
vention.

In conclusion, what tightly linked Manzetti to
Meucci was their economic impossibility, which
forced both of them to renounce the purchase of the
patent. In fact even if Meucci, who moved to New
York, had managed to finance twice a provisional
patent for 2 years “caveat” waiting to be able to pay
the remaining $ 250 to get a regular patent, due to
his unfavorable financial conditions, he didn’t suc-
ceed in paying those 10$ useful for the renewal.

Alexander Graham Bell (Edinburgh 1847 - Beinn-
Bhreagh 1922), Scottish engineer and scientist, had
been the first who obtained on 7 March 1876 the
official patent for the invention of the “telephone”, as
he first defined it.
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Nonostante le nobili premesse, sembra al giorno
d’oggi accreditata la versione secondo la quale Bell,
venuto a conoscenza del telettrofono di Meucci, ne
abbia osservato approfonditamente le caratteristi-
che e abbia riprodotto il telefono traendone grande
spunto. Altre ingiustizie gravarono sull'attribuzione
del fatidico brevetto: Alexander Bell riusci perfino
a battere sul tempo di 2 ore I'ingegnere statuniten-
se ElishaGray, che analogamente aveva inventato
il telefono ad induzione elettromagnetica. Dun-
que per molti anni fu falsamente considerato lui il
reale inventore del telefono, a dispetto delle accu-
se poste da Meucci nei suoi confronti durante una
causa intentata per rivendicare i propri diritti d’au-
tore. A dispetto della realta, la corte dichiard persa
la causa, permettendo dunque a Bell di avviare la
“Bell telephone company” e garantendogli valido il
titolo di inventore del telefono; perfino quando nel
1877 fu dato per la prima volta credito dalla Globe
Telephone Co. Di New York alle richieste di Meucci,
essa dichiard erroneamente, per favorire Bell, che
il telefono inventato da Meucci fosse meccanico e
non elettrico. Pertanto il brevetto di Bell non venne
pil messo in discussione fino al 2002, quando ina-
spettatamente durante un congresso degli Stati Uniti
furono riproposte le veritiere accuse di Meucci nei
confronti di Bell, riconoscendogli in definitiva la reale
paternita dell’apparecchio telefonico.

Dal 1876 dunque il telefono, da molti riconosciuto
come “telegrafo parlante” in quanto molto piu veloce
nel trasmettere dati ed informazioni rispetto al mo-
dello di telegrafo elettrico di Samuel FinleyBreese
Morse, comincia a scalare le sue vette, subendo nu-
merosi miglioramenti qualitativi ed estetici. Dal 1881
la maggior parte dei banchieri, degli imprenditori e
degli impiegati delle ferrovie trovarono grande van-
taggio nell’'usufruire del nuovissimo sistema telefoni-
co, dato che la comunicazione, in quanto elemento
indispensabile in contesti lavorativi simili, se velociz-
zata avrebbe assicurato maggiore efficienza.

| primi telefoni constavano di una manovella di
chiamata, una pila, un ricevitore ed un microfono.

Dopo la prima guerra mondiale invece, il telefono
miglioro le sue prestazioni e perse pesantezza, gra-
zie all’'avvento della “cornetta”, che uni il microfono
al ricevitore sostituendo dunque la manovella e la
pila. Percio essendo molto pit semplice da utilizza-
re aggiunse le case dei benestanti, facendo si che la
tipologia di telefonata variasse: nacque il desiderio
di telefonare per semplice divertimento o curiosita,
dunque non piu per meri scopi lavorativi.

Inoltre negli anni ‘60-'70 inventano il telefono por-
tatile, che sostituisce la vecchia tipologia di telefono
fisso a parete. Un ulteriore passo in avanti si ebbe
intorno agli anni 70-80, quando si aggiunsero inno-
vazioni come la segreteria telefonica, il fax, il modem
e cosi via, ed il design del telefono subi ulteriori mo-
difiche, nel’ambito del colore, delle dimensioni, del

Fig. 5. Alexander Bell.

Son of a deaf mother and husband of one of his
deaf-mute students at the University of Boston, he
conducted several studies on acoustics, trying to in-
vent a device through which communicate with both
women. Despite the noble premises, it seems nowa-
days accredited the version according to which Bell,
learned of the “telettrofono” of Meucci, observed in
depth the characteristics and reproduced the phone
taking great inspiration. Other injustices burdened the
attribution of the fateful patent: Alexander Bell even
managed to beat on 2 hours the American engineer
Elisha Gray, who had similarly invented the telephone
with electromagnetic induction. So for many years he
was falsely regarded as the real inventor of the tel-
ephone, in spite of the accusations posed by Meucci
against him during a lawsuit filed to claim his royal-
ties. In spite of the reality, the court declared lost the
cause, so allowing Bell to start the “Bell Telephone
Company” and guaranteeing valid the title of inven-
tor of the phone. Even when in 1877 it was first given
credit from the Globe telephone Co. of New York to
Meucci’s requests, it erroneously stated, to support
Bell, that the telephone invented by Meucci was me-
chanical and not electric. Therefore, the patent of Bell
was no longer questioned until 2002, when during a
congress of the United States had been unexpected-
ly proposed again the truthful accusations of Meucci
against Bell, ultimately recognising the real paternity
of the telephone appliance.

Since 1876, therefore, the telephone, identified
by many as “talking telegraph”, as it is much faster
in transmitting data and information than the electric
telegraph model of Samuel Finley Breese Morse, be-
gins to climb its heights, undergoing numerous im-
provements in quality and design.

Since 1881 most bankers, entrepreneurs and em-
ployees of the railroads took great advantage from
the use of the new telephone system, thinking that
the communication, as an essential element in similar
working contexts, if speeded up, would have assured
more efficiency.

The first telephones consisted of a call crank, a
battery, a receiver, and a microphone.

After the First World War, the phone improved its
performance and lost its heaviness, thanks to the ad-
vent of the “cornet”, which replaced the crank and the
battery. Therefore being much easier to use added
the houses of the wealthy, making the type of phone
call varied: the desire was born to call for simple fun



materiale utilizzato (la plastica) etc.. ,contribuendo
altresi a far in modo che venisse oramai richiesto in
ogni casa o ufficio, stavolta indipendentemente dal
patrimonio economico degli acquirenti.

Lo sviluppo del telefono fu allo stesso tempo af-
fiancato da quello del cellulare, che nell’arco di pochi
anni riusci a superare le tipiche funzioni svolte dal
telefono, aggiungendo a queste, anche ed in special
modo grazie all’avvento di internet, le infinite agevo-
lazioni precedentemente descritte nell'introduzione.

Conclusioni

In definitiva la scienza cova in sé la grandissima
capacita di poter aiutare 'uomo nel costruire un fu-
turo quanto piu allettante possibile. Per ogni nuovo
modello di telefono cellulare, per ogni minima mo-
difica tecnologica in grado di incidere nella societa
contemporanea, per ogni attimo in cui si supponga
di non poter vivere senza telefono cellulare, bisogne-
rebbe risalire alle origini della storia della scienza e
tenere bene in mente le necessita e le premesse
storico-sociali su cui si basd realmente un’inven-
zione come quella del telefono.

Si riuscira mai ad assaporare e godere del sen-
sazionale sviluppo tecnologico senza dimenticarsi di
bilanciare una moderna vita virtuale con una ricca,
piena e soddisfacente vita reale?

Bibliografia

1. Munro, John (1883) Heroes of the telegraph, riedito
da BiblioBazaar LLC, 2008

2. Mauro Caniggia, Luca Poggianti, Il valdostano che
invento il telefono. Innocenzo Manzetti. Aosta (1826-
1877), Aosta, Tipografia «La Vallée», 1996.

3. Schiavo, G. E., Antonio Meucci, Inventor of the Te-
lephone, The Vigo Press, New York City, NY, 1958

4. Travis Brown, Historical first patents: the first United
States patent for many everyday things, illustrated,
University of Michigan, Scarecrow Press, 1994

Iconografia:

Fig.1:https://commons.wikimedia.org/wiki/File: Tel%
C3% A9fono_de_cordel_(1882).jpg#globalusage
Fig.2:https://commons.wikimedia.org/wiki/File:PSM_
V23 D561 _The_reis_telephone_receiver_mecha-
nism.jpg

Fig. 3: http://www.manzetti.eu/innocenzo-manzetti/

Fig.4:https://commons.wikimedia.org/wiki/File:Telefo-
no_di_Meucci__Museo_scienza_tecnologia_Mi-
lano_02148-02147_dia.jpg

Fig. 5: https://commons.wikimedia.org/wiki/File:Ale-
xander_Graham_Bell.jpeg

Fig. 6: https://commons.wikimedia.org/w/index.
php?curid =16945183

European Pupils Magazine 19

or curiosity, so no longer for mere working purposes.
Moreover in the ‘60s and’ 70s scientists invented the
portable telephone, which replaced the old type of
wall-mounted telephone.

Fig. 6. Common model
of telephone during 1950.

Fig. 6. Telefono tipico degli
anni '50.

Afurther step forward took place around the years
70-80, when innovations such as the answering ma-
chine, the fax, the modem and so on were added,
and the design of the phone underwent further modi-
fications, as far as colour, size, and material used
were concerned, given for granted that it was inevi-
tably required in every home or office, regardless of
the economic assets of the buyers.

The development of the phone was juxtaposed
with that of the mobile phone, which in a few years
managed to overcome the typical functions per-
formed by the phone, adding to these, even and es-
pecially thanks to the advent of the internet, the infi-
nite benefits previously described in the introduction

Conclusion:

In the end science hatches in itself the great abil-
ity to help man to build a future as tempting as pos-
sible.

For every new model of mobile phone, for every
minimal technological modification able to affect the
contemporary society, for every moment in which
one supposes that living without a mobile phone is
unimaginable, we should all trace back to the ori-
gins of Science and keep in mind the needs and
the historical-social prerequisites on which such an
invention like that of the telephone was based on.

Will the society ever be able to savour and enjoy
the sensational technological development without
forgetting to balance a modern virtual life with a rich,
full and satisfying real life?
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Introduction

Chemical elements are the simplest species

which build up all the living organisms and the non-
living matter, as well. Some of them have a particular
importance for the humans and this is the reason
they are presented below.
The periodic table is a catalogue in a form of a table
that lists the chemical elements according to their
atomic number, as well as their recurrent chemical
properties. The chemical elements are presented
according to their serial atomic number. The periodic
table consists of seven horizontal lines, called periods
and eighteen vertical columns, called groups. Below
the table there are also two extra horizontal lines.

Origin of the names of the chemical elements

1. HYDROGEN

Its name derives from the ancient Greek words
‘Udwp’ (water) and ‘yiyveaBar’ (becoming), implying
that when it reacts with oxygen, it turns into water.

Usage

It can be used as a source of energy, as a type of
energy currency as it can produce energy.

2. HELIUM

It took its name by the sun as it was originally dis-
covered there.
Usage

Helium was used in cryogenic (it is its mostly com-
mon use, covering almost Y of its production), as well

P ?--.




[MpoéAcuan ovoudTwy XNUIKWYV OTOIXEIWV:

1. (H) HYDROGEN YAPOIONO

To 6vopa Tou TTapdayeTal aTrd TIG EAANVIKEG AEEEIG
0Udwp Kkai yiyveaBal. AnAadr étav avTidopd Pe TO 0&u-
yoOvo yiveTal vepo.

Xpnoeig

Mrtropei va xpnoiuoTroinBei wg PopEag eVEPYEIQG,
OnAadn wg pia popen evepyelakoU VoUiopaTog. To
udpoyoVo UTTOPEI va XpnoluoTroinBei yia va TTapaydei
evépyela.

2. (He) HELIUM HAIO

OvopdoTtnke €101 A1 TO Gvoua Tou AAIou, yiaTi
EKEl BpEBnKe TTPWTN POPA.
Xpnoeig

To Ao xpnoipoTToInBnKE GTNV KPUOYOVIKH (gival
n JeEyaAUTeEPN XPrON TOU, TTOU KOTAVOAWVEI TTEPITTOU
10 1/4 TNG TTAPAYWYNAS TOU) Kal OTNV WUEN hayvnTwy
UTTEPAYWYIMOTNTAG, YE EIBIKOTEPN EPTTOPIKN EQAPUO-
yn 1006 aapwTég MRI. AAEG Blopnxavikég XpAOEIG
TOU €ival WG aépIo CUNTTIEONG Kal KaBapiouoU.

3. (Li) LITHIUM AIGIO

To 6voua Tou TTapdayeTal Ao TNV eEAANVIKA AEEN
AiBog = TT€Tpa, N oTToia ATTOdEIKVUEI TNV OPUKTH TTPO-
¢A\euon Tou.

Xpnoeig

To AiB10 Kal 01 EVWTEIG TOU £X0UV OPKETEG BIOKNXO-
VIKEG EQAPMOYEG, TTOU TTEPIAaPBAVOUV TO BeppoavBOe-
KTIKO YUQAI KAl T KEPAUIKA. XPpNOIUOTTOIETAI, QKON
OTIG TNAEOPATEIG KAl OTOUG UTTONOYIOTEG. IxvoTT000-
TNTEGAIBIOU BpiokovTal og GAOUG TOUG {wvTavoug op-
yaviououg.

4. (C) CARBON ANOPAKAZ

H ovopaaoia Tou oToixgiou auTtoU TTPOEPKETAI ATTO
TNV AaTIVIKH) A£EN carbo TTou onuaivel EUAOKAPROUVO.
Xpnoeig

Eival Tapov o€ OAeG TIG YVWOTESG HOpYEG (WAG,
EVW 0TO avBpwTTIivo owua o avBpakag gival To deU-
TEPO (KATA pada) 1o a@Bovo XnNUIKO OToIxEio, TTEPI-
10U 18,5%, peTa TO0 0§UYOVO. AUTA N (OXETIKA UYNAR)
agBovia Tou avBpaka, o€ cuVOUACHO HE TN HOVADIKN)
TOU IKaVOTNTA VO oXNMaTICEl TETOIO TEPAOTIA TTOIKIAIG
OPYAVIKWY EVWOEWYV £KAvAV auTo TO XNMIKO OTOIXEIO
N Bdon K&Be yvwoTAg popPrig {wng. YTTApXouv ap-
KETEG AANOTPOTTIKEG HOPYES TOU AvBpaka, aTrd TIg
OTTOIEG OI TTIO YVWOTEG €ival 0 ypa@iTNG, TOSIAPAVTI KAl
0 APopPPOg AvBPaKaG. ZUYXPOVES HOPPES AvBpaKa €i-
val UAIKG OTTwG To SIapdavTl, 0 vavoowAnvag dvBpaka
KAl TO YPOQPEVIO TTOU £XOUV TIG UPNAOTEPES BEPUIKES
AYWYIHOTNTES aTTO OAA TA YVWOTA UAIKA
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as magnet cooling superconductivity, being mostly
commercially applied as scanners MRI. Other indus-
trial uses involve compression and cleaning gas.

3. LITHIUM

Its name derives from the Greek word ‘AiBog’,
meaning stone, justifying thus its mineral origin.

Usage

Lithium and its compounds have various industrial
appliances, involving heat resistant glass and ceram-
ics. Itis also used in televisions and computers. Lith-
ium can be traced in all living organisms.

4. CARBON

Its name derives from the Latin word carbo which
means charcoal.

Usage

Carbon is present in every known life form, while
in the human body it is the second more abundant el-
ement, as far as its mass is concerned, about 18.5%,
the first being oxygen. Its abundance, as well as its
unique ability to form a wide variety of organic com-
pounds, justifies the fact that this chemical element
is fundamental in every known life form. There are
several kinds of allotropic forms of carbon, some of
which are the graphite, the diamond and amorphous
carbon. Contemporary forms of carbon are elements
such as the diamond, the carbon nanotube, as well
as the graphine that have higher thermal conductivity
compared to other known elements.

5. NITROGEN

Nitrogen is included in several industrial com-
pounds both inorganic, such as ammonia (NH3) and
nitric acid (HNO3), and organic such as nitro-com-
pounds (RNO2), mostly propellants and explosives,
as well as nitrile (RCN). Compounds like ammonia
and nitrile are of vital importance in industrial fertiliz-
ers but they are also significant pollutants that cause
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5. (N) NITROGEN AZQTO

IMOAAEG ONUAVTIKEG BIOUNXAVIKEG EVWOEIG, TOGO
avopyaveg, 6TTwg N appwvia (NH3) kai To viTpIkd 08U
(HNO3), 600 kal opyavikéG, OTTWGS Ol VITPOEVWTEIG
(RNO2, 1Tou gival TTpowBNTIKG Kal EKPNKTIKA) Kal Ta
vitTpihia (RCN), mTepi€xouv alwto. Evwoeig 0TTwG, n
QUPWvia Kal Ta VITPIKA €ival VEUPOAYIKAG onuaciag
yia Biounxavikd@ AImraopata, aAAd opoiwg Kal VEUPOA-
YIKAG ONPOCiag puTTtavrég, TTPOKAAWVTAG TTOAAEG O-
PEG EUTPOPICHUO O€ UBATIVA OIKOOUGTHUATA.

6. (O) OXYGEN O=YI'ONO

H ovopaoia Tou TTpoEpXeTal atrod TIG EAANVIKEG A€-
&e1Gg 0&U kai yivopai, 8161 gival avaykaio yia To oxn-
MaTIONO KABE 0géog.

Xpnoeic

To o&uyovo TmapdyeTal BIOPNXAVIKG UE KAGOUATI-
Kl aTréoTaN UypPOTTOINUEVOU (OTUOCQAIPIKOU) agpa,
aAAG Kal pe TN xprion CeoAiBwyv e KUKAIKA CUPTTIEDN
YIO TN OUYKEVTPWAOT TOU OEUYOVOU OTTO TOV 0P, UE
NAEKTPOAUON TOU VEPOU, Kal £vioTE PE AANOUG TPO-
TTOUG. H XpAon oToIXEIOKOU 0EUYOVOU TTEPIAAUPBAVEI
TNV TTPOWONGCN TTUPAUAWY, 0EuyovoBepaTTeia, CUOTH-
MaTa UTTooTAPIENG CWNG O agPOaKA®n, uTToRpuxIa,
dlaoTnuoTTAola Kal dUTeS. To o&uyodvo gival To KUpIo
ouoTaTikd TNG (wng Kai atroTteAei 1o 20% v/v Tou aTpo-
oQaIpIKOU aépa.

7. (F) FLUORINE ®OOPIO

Mpoépxetal ammd TNV eAANVIKA AéEn @Bopd. Auth
n ovouacia atmodelkvuel TNV Ioxupn dIaBPWTIKN ETTi-
opaon Twv evwoewv Tou (udpoBdpIo). H ayyAikA
Tou ovopuaaia gival N Aégn fluorine kai TTpoépxeTal aTTod
TNV AaTivikr Aé¢n flue = péw, KUAW.
Xpnoeig

Eival 10 Mo dpacTiké atmd 6Aa Tta oTtoixeia (I’
auTO TO OTOIXEIOKG PBAPIO gival TTAPa TTOAU ETTIKIVOU-
VO, TTOAU TTEPICOOTEPO aTTO Ta GAAa ahoyova, akoun
Kal atro 10 XAWPIO, TTOU XPNOIKOTTOINONKE WG XNUIKO
o1TAo Katd Tov A" Maykdopio MNoAgpo. MpokaAei €u-
KOAQ 0&EIBWOEIG, VIO auTO Kal XPNOIKOTToIEiTal OTNV
uyieivi Twv dovTiwy. ETTiong xpnoiyoTrolgital wg ou-
oT1aTikd TNG 0OOVTOKPEUAG.

8. (Ne) NEON NEON

Tou d66nKe auTh N ovouaaoia, 6Tav avakaAueen-
Ke éva VEO agplo (META TO apyd) OTOV ATHOCPAIPIKO
agpa.

eutrophication of aquatic ecosystems.
6. OXYGEN

Its name stems from the Greek words “0&0” and
“yivopal”, meaning oxy and becoming, as it is neces-
sary in the formation of all acids.

Usage

Oxygen is industrially produced by fractional distil-
lation of liquefied air, by using circular compaction ze-
olites to collect oxygen from the air, as well as by wa-
ter electrolysis, among others. The use of elemental
oxygen involves rocket propulsion, oxygen therapy,
life-support systems on aircrafts, submarines, space-
crafts and divers. Oxygen is the major component of
life and it constitutes the 20% v/v of the atmospheric
air.

7. FLUORINE

Its name derives from the Greek word “@6opd”,
meaning decay. Its name denotes the strong corro-
sive effect of its compounds (hydrogen fluoride). Its
English name stems from the Latin word flue, mean-
ing “to flow”.

Usage

It is the most active elements of all. As a result,
elemental fluorine is extremely dangerous, a lot more
than the other halogens even chlorine, that was used
as a chemical weapon during War World I. It easily
causes oxidation and for this reason it is used in tooth
hygiene. It is also used as a component of toothpaste.

8. NEON

It took its name when a new gas (after the argon)
was discovered in the air.

Usage

Neon is used as the major component of high per-
formance lamps carrying the same name, the use of
which is currently relatively widespread (e.g. auto-
motive industry). Neon was discovered by the British
chemists Ramsey and Trevers in 1898 along with the



Xprioeic

To aéplo véo xpnolyoTToIEiTal WS KUPIO GUOTATI-
KO TWV OPWVUPWY AAUTITHPWY
UWnAARG attoddoewg, N XpHon
TWV OTToiwv CAMEPQ gival oxe-
TIK& dladedopévn (TT.X. AQUTOKI-
vntopiounxavia). To véo avaka-
AO@BNnke atmd Toug Bpetavoug
XNUIKoUg Papoei kar Tpéiepg
10 1898 padi ye Ta euyevr agpia

KPUTTTO Kal EEVO.

9. (Na) SODIUM NATPIO

H AéEn 00da TTpoépxeTal atrd TNV apafikn AEEn
natrum, a1r’'éTTOU PAiVETAI VA TTAPE TO OVOUA TOU.
Xpnoeic

To vaTpio gival To 60 1o APBovOo XNUIKO GTOIXEIO
oTn AiBéo@aipa Tng 'ng. NMoAAG dAata Tou vaTpiou
eivar e€aipeTik& dIaAuTd 0TO VEPOS, OTTWG TO XAwpIoU-
xo vatpio (NaCl), TTou €ivail n KUpia diaAupévn ouaia
OTOUG wKeavoug TnG 'ng. To vaTpio atroteAei ouoTa-
TIKG TNG 00da¢. Ta 16vTa vaTpiou padi Ye Ta 16VTA Ka-
ANiou oxnuaTifouv pia avtAia evepynTIKNAG HETAPOPAG
0OUCIWV SIONECOU TWV KUTTAPIKWY JEPBPAVWIV.

10. (Mg) MAGNESIUM MATNHZIO

H ovouaaoia Tpoépxetal atrd TNV apxaidoTnTa Kai
ouykekpipéva atro Tnv Mayvnaia, repiox Tng M. Aci-
ag, TTAoUoIa 0€ OPUKTA TOU HETAAAOU auToU.

Xpnoeic

To payvnolo gival To evdoékato (110) o debovo
aToIxEio TNG HAdag Tou avBpwTTIvou cwuaTog. Ta 16-
vTa Tou (Mg?*) sival atrapaitnta yia 0Aa 1a {wvTavd
KUTTOPA, 61T0U diadpapaTtifouv onuavtiké péAo otov
EAEYXO ONUAVTIKWY BIOXNMUIKWVY AEITOUPYIWV. APKETEG
EVWOEIG TOU PJayvNaiou XpnNOIPOTToIoUVTal KaBnuEPIVA
YIQ 10TPIKOUG AdYoUG, wg KaBapTIKd, avTioéiva (1T.xX.,
TO YGAQ TNG payvnoiag), Kal yia otabepotroinon Ta-
BoMoyikAg diyepang veUpwyv, TOU AiaTOG Kal TO OTTA-
oMo TWV ayyeiwv.

11. (Al )ALUMINUM APTIAIO i AAOYMINIO

H ovopacia Tou TTpoépxeTal atrd TNV ayyeloTTAa-
OTIKA UAN (apyIlAog, dnA. TTNAGG) TTOU XPNOIUOTTOIN-
OnKe OTNV KATAOKEUA AyYEiwWV aTTO TOUG apXaioug
‘EAANveG Kal Toug Pwpaioug. Zta Aativiké ovopdadetal
alumen dnAadr) 6¢Ivo GAag.

Xproeic

E¢aitiag TNG OXETIKA XAUNAAG TOU TTUKVOTNTOG Kal
NG MEYAANG TOU IKAVOTNTAG VO dNUIOUPYET HEYAAN
TroIKINia KpapdTwy, £yIVE OTPATNYIKO METAAAO yia TNV
agpodlacTnuikn (kai 6x1 yévo) Biounxavia. Eival, ei-
ong, eEAIPETIKA XPrOIKo OTn XNUIKN Blopnxavia, T6co
auToUO10 WG KATAAUTNG, OCO Kal PE TN Hop®r dIagd-
PWV EVWOEWV TOU.
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noble gas krypton and xenon.
9. SODIUM

The word soda comes from the Arabic word
natrum, which is most likely the origin of sodium.

Usage

Sodium is the sixth most abundant chemical ele-
ment in the lithosphere of the Earth. Many sodium
salts are extremely soluble in water, such as sodium
chloride (NaCl), which is the main dissolved sub-
stance in the oceans of the Earth. Sodium is a com-
ponent of soda. Sodium ions along with potassium
ions, form an active substance transfer pump through
the cell membranes.

10. MAGNESIUM

The name originates from ancient times and in
particular from the area of Magnesia, a region in Mi-
nor Asia, rich in minerals of this metal.

Usage

Magnesium is the eleventh most abundant ele-
ment in the mass of the human body. Its ions (Mg?*)
are essential for all living cells, where they play an
important role in controlling important biochemical
functions. Several magnesium compounds are used
daily for medical purposes, such as laxatives, antac-
ids (e.g., milk of magnesia), as well as for stabilizing
pathological nerve stimulation, and blood and vascu-
lar spasm.

11. ALUMINUM

Its name comes from the material used for pottery
(aluminum, meaning clay), which was widely used
for the creation of clay pots by the ancient Greeks
and Romans. In Latin it is called alumen, meaning
oxalate.

Usage

Due to its relatively low density and high capacity
to create a wide variety of alloys, it became a stra-
tegic metal for aerospace industry, among others.
It is also extremely useful in the chemical industry,
both as a catalyst, and in the form of its various com-
pounds.

12. SILICON

Its name derives from the word ‘Trup’ which means
fire. Its symbol comes from the Latin word silex.
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12. (Si) SILICON MYPITIO

To dvopa Tou TTPOEPXETAI ATTO TN AEEN TTUP = QW-
TIA. To cUPBOAS Tou TTPOEPXETAI OTTO TO AATIVIKO Silex.
Xpnoeig

To TTUPITIO KOl Ol EVWOEIG TOU £XOUV TTOAAEG Bioun-
XOVIKEG XpNoelg. AuTo TTepIAaBAvel TV atreuBeiag
XPNaon TTUPITIOUXWYV EVWOEWV HUE TN HOP®N TTNAOU,
AupPoU Kal TTETPWHATWY. Ta TTUPITIKG GAATa Xpnaoiuo-
TTo10UVTal (CUVABWG) yia TNV TTapaywyn TOINEVTOU Kal
oTOKOU, Kal 0Tav ouvoudleTal Je Guuo Kal XaAikia,
TTapayeTal uTreTov. Mupitiké aAata TTapdyouyv £TTiong
AEUKA KEPANIKA, OTTWG N TTopoeAdvn. Mia atré Tig o
oUYXPOVEG TTUPITIOUXEG EVWOEIG gival To KapRidlo Tou
TrupiTiou (SiC) .

13. (P) PHOSPHORUS $Qz®OPOZ

Mapdyetal atté TIG EAANVIKEG AEEEIS PUIG KOl PEPW,
OI10TI £X€EI TNV 181OTNTA TOU VA QEPEI PG OTO OKOTADI.
Xpnoeic

O woeopog cival ammapaiTnTo XNUIKO OToIXEIO
yia Tn {wn. H pwo@opikr) oudda gival cuoTaTtikd Tou
DNA, Tou RNA kai Tou ATP, kai €TTiong Twv wo@o-
Adiwyv, aTrd Ta oTToia OXNUATICOVTAI Ol KUTTAPIKEG
MEMPBPAVES. H XaunAr ouyKEVTPWON QWOPOPIKWY
QTTOTEAEI ONUAVTIKO TTEPIOPITUO AVATITUENG YIa KA-
TT0I0 USATIVA OIKOOUCTAMOTA. Z€ OIKOVOMIKN KAipaka
N MEYAAN TTAEIOWPNQIO TWV PUOPOPOUXWY EVWOEWYV
KatavaAwvovTal wg Aimmaopata. Ta guwog@opouxa Al-
TTAoPOTA XPEIGZOVTal YIa VO AvVATTANPWOOUV TO PW-
O@OPO TTOU T PUTA APaIPOUV ATTO TO £8APOG.

14. (S) SULFUR ©EIO

H ovopacia Tou Tpoépxetal aTrd 10 (OUNPIKO) Bei-
OV KaI aT1TO KATTOIO PG TTOU €XEI TN ONUacia Tou Ka-
Tvidw, Byddw katrvoug. To cUuPBOAG Tou TTPOEPXETAI
atrd TO AATIVIKO Tou Gvopa sulphur.
Xproeig

To B¢io €ival £éva aTmd Ta aTrapaiTnTa XNUIKA OTOI-
XEIQ yIa OAEG TIG (YVWOTEG) HOPPES (WG KAI XPNOIUO-
TrolgiTal eupuTaTta o€ BloxnuIKES diepyaaies. To Beio o€
OPYQVIKA Hop®r BpiokeTal oTIC BITapiveg BioTivn Kai
Belapivn. To B¢io ival onuavTikd ocuoTaTIKO TTOAAWYV

. evQUPWV Kal avTIOEEIDWTIKWY HOPIwV.

Opyavika ouvoedepévo Beio atroTeAEi
OUVOETIKO OAWV TWV TTPWTEIVWYV, agou
TTEPIEXETAI OTA APIVOEEQ KUOTEivVN Kal
peBeiovivn.

15. (Cl) CHLORINE XAQPIO

Mpoépxetal ammd TNV eEAANVIKN AEEN XAWPOG TTOU
onuaivel KITPIVOTTPACIvog. AUTA n ovouaacia TTpoodl-
opicel TO XpwHA TOU iBIOU TOU AEPIOU OTOIXEIOU.
Xpnoeic

To xAWPIO XPNOIYOTIOIEITAI OTNV TTAPAYWYN MEYA-

Usage

Silicon and its compounds have many industrial
uses. This involves the direct use of silicon com-
pounds in the form of clay, sand and rock. Silicates
are commonly used to produce cement and stucco;
when they are combined with sand and gravel, con-
crete is produced. Silicates also produce white ce-
ramics such as porcelain. One of the most contempo-
rary silicon compounds is silicon carbide (SiC).

13. PHOSPHORUS

Its name comes from the Greek words ‘@épw’ kai
‘owg’ (bring and light respectively), as it brings light
to the dark.

Usage

Phosphorus is an essential chemical element for
life. The phosphate group is a component of DNA,
RNA and ATP, as well as of the phospholipids from
which the cell membranes are formed. Low phos-
phate concentration is a significant constraint of the
development of some aquatic ecosystems. On an
economical scale, the vast majority of phosphorus
compounds are consumed as fertilizers. Phospho-
rous fertilizers are needed to replenish the phospho-
rus removed by the plants from the soil.

14. SULFUR

Its name comes from the (homeric) sulfur and from
some kind of verb that has the meaning of smoking,
to produce smoke. Its symbol derives from its Latin
name sulfur.

Usage

Sulfur is one of the essential chemical elements
for all (known) life forms and it is widely used in bio-
chemical processes. Sulfur in organic form is found in
the vitamins biotin and thiamin. Sulfur is an important
component of many enzymes and antioxidant mol-
ecules. Organically bound sulfur constitutes a synthe-
sis of all proteins, as it is included in the amino-acids
cysteine and methionine.

15. CHLORINE

It derives from the Greek word ‘xAwpdg’, which
means yellow-green. Its name identifies the color of
the gas element itself.



ANG TTOIKIANIAG KATAVAAWTIKWY TTPOIOVTWYV, TTOU TTEPI-
AapBdvouyv TTepiTrou Ta 73 TwV (BIOKNXAVIKWY) Opya-
VIKWV XNUIKWY, O0TTwg 10 TToAUBIVvUAOXAwpidio (PVC),
KaBwg Kal w¢ evOIAPETN OUTia yia TNV TTapaywyn
AdAAou €idoug TTAACTIKWY, KABWGS Kal AAAWV TTPoid-
VTWYV TTOU (TEAIKA) BEV TO TTEPIEXOUV (TO XAWPIO). AKO-
MN, WG ouvnBIoPEVO ATTOAUNAVTIKG, TOOO TO OTOIXEIO-
KO XAWpPIO, 600 Kal ApKETEG AVTIOTOIXEG XAWPIOUXES
EVWOEIG, XPNOIJOTTOIoUVTAl TTEPICOOTEPO aTTEUBEiag
o€ TOIVEG, YIa va TIG KPATACOUV KaBapEGS Kal UYIEIVEG,
KaBwWg Kal yia TN XAwpiwan Tou TTéCIPoU VEPOU.

16. (K) POTASSIUM KAAIO

To kdAio gival éva aTolxeio TTou TTPOEPXETAI ATTO
TNV OTAXTN TwV QUTWV. H apafikr AEEn yia Tn oTdxTn
auth ATav algali (aAkaAia). To dvoua Tou GToIXEIOU
TPOEpXETal aTTO TNV apaBIKn AéEN galaj, TTou onuaivel
ATTOTEQPWUEVOG, ETTEIDN QUTO BPICKETAI OTIG OTAXTES
TwWV QUTWV. To dvoud Tou oTa ayyAIKa TTPOEPXETAI
atmo TIG AéEeig pot kal ash, TTou TTapaTtréuTrel o€ do-
XEIO JE OTAXTN.

Xprioeic

[6vTa KaAiou cuvavTape eviog Kal EKTOG TwWV KUT-
TApWV, Ta OTToIO Padi JE TO VATPIO oXNUaTifouv TNV
avTAia kaAiou-vaTpiou, aAAd kai puBuifouv Tnv 1I00p-
pOTTia TOU vEPOU aTa KUTTapa. ‘Eva peydho TooooTo
TOU KaAiou Trnyaivel oTnv TTapaywyn AITTacudtwy,
EVW XPNOIKOTTOIEITAlI AKOWPN OTNV UaAoupyia Kal aTn
oamwvoTrolia. Bpioketal o€ apkeT TTo00TNTA OTIG
MTTOVAVEG.

17. (Ca) CALCIUM AZBEZXTIO
To 6vopua Tou, acBEaTIO, OPEiAeTaI TNV TTAPOUCTIia

TOu gToIXEiou oTov aoBEoTn. H ayyAikr Tou ovopaaia
eival n Aé¢n calcium.

Xpnioeic

To aoBéoTio atroTeAei T0 1,5% TOU CWPATIKOU BA-
poug, dnA. repitrou 1160 ypauudpia. To 99% Tou
aofeoTiou atmavTd oTa 00TA UTTO JOP®H GUUTTAOKOU,

10 8¢ 1% aveupiokeTal oTa dOVTIA, TO BEPUA KAl TO
TIAGC QO TOU QipaTog.

2uutrépacua

2UMTTEPAIVOUHE OTI N YVWON HEPIKWY BaCIKWY
1I010TATWY TWV ONPAVTIKOTEPWY XNMIKWYVY OTOIXEIWV
MTTOPEI va pag BonBroel ag dIdgopoug TOUEIS TNG Ka-
BnuepIVAG Hag dwHg.

Bibliography
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Usage
Chlorine is used to produce a wide variety of con-
sumer products, including about two-thirds of (indus-
trial) organic chemicals such as polyvinylchloride
(PVC), and as an intermediate for the production
of other plastics, as well as other products that ulti-
mately do not contain it. Moreover, as an ordinary dis-
infectant, both elemental chlorine and several other
. : chlorine compounds are more
o~ directly used in swimming pools
It @ 1] CI in order to keep them clean and
NS4 | healthy, as well as to chlorinate

drinking water.

POTASSIUM

Potassium is an element deriving from the ashes
of plants. The Arabic word for ash was al gali (alkali).
The name of the element comes from the Arabic word
galaj which means incinerated because it is met in
ash plants. Its English name comes from the words
pot and ash, which implies a pot of ash.

Usage

Potassium ions are met inside
and outside cells, which alongside
with sodium form the potassium-so-
dium pump; they also regulate the ' sr——————
water balance in the cells. A large
proportion of potassium goes into fertilizer produc-
tion, while it is also used in glass and soap industries.
Finally, it is found in sufficient amounts in bananas.

CALCIUM

Its name, calcium, is justified by the presence of
the element in the lime.

Usage

Calcium accounts for 1.5% of
body weight, that is about 1.160
grams. 99% of calcium is found in
the bones as a complex, while 1%
is met in the teeth, skin and blood
plasma.

&) (.

Conclusion

Studying the above elements we realize that the
knowledge of some important properties of them
would be very helpful in our everyday life.

2. http://greeksurnames.blogspot.gr/2011/01/blog-post_07.html, last visit 5 April 2017.
3. Xnueia I’ M'vuvaaiou, . ©codopdtmourog k.dG., OEAB 2016 2016.

4. Xnueiag amméoTayua, A. BapBoyAng, €kd.TpoxaAia, 1992.

5. H kpuor yonteia Tng Xnueiag, A. BadpBoyAng, kd. TpoxaAia 1994.
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Eicaywyn

O1 poxAoi gival éva avTIKEiueVO TTOAU onuUavTIKG
oTnVv KaBnuepivr) {wn atrd Ta apxaia Xpovia YEXPI
onuepa. Opwg, TTPIV TTEPIYPAPOUV Ol TTAVAPXAIES
EPAPUOYEG TOUG Kal 1I8iwG, QUTEG TNG KATAOKEUNG TNG
AKpoTTOAEWGS TWV ABNVWY, gival amrapaitnTo va TreEpI-
Yypa@ouv oUVTopaopIoHOi Kal vOuol TNG PUCIKAG TTou
Bpiokouv epapuoyroToug PoxAoug.

Apxikd, kaAd Ba ATav va SIEUKPIVIOTEI N onuaacia
NG €vvoiag Tou poxAou (Dana Mackenzie: 2012).

Ti givar HoxAOS ;

210 Puoikn poxAog gival Eva AKAUTITO AVTIKEIJE-
VO TTOU 0€ OUVOUOO UG PE Eva UTTOUOXAIO PTTOPET va
TTOAATTAQCIACEI TN PNXAVIKT) dUVAUN TTOU QOKEITAI O€
€va GANO avTikeigevo. AuTh n aTTAR pnxavn oTroTe-
Acital atrd pia doKO 1 pia akapTrTn PAaRdo IKkavA va
TTEPIOTPEPETAI TTAVW O€ IO oTaBePn dpBpwoaon i éva
uttopoOxAio. Mg Baon Tn B€on Tou uTTOOYAIOU, évag
MOXAOG evioxUel pia duvapun €icédou (gival yvwoTn
WG TTPOOTTIABEIN) YIa va TTAPEXEI HEYAAUTEPN dUvaUN
€€OO0U (gival yvwaoTr WG QopTio).

Introduction

Levers have always been a very important tool in
daily life from ancient times until today. However, be-
fore we describe their ancient applications and spe-
cifically, those in the construction of the Acropolis of
Athens, it is necessary to briefly describe some of the
physics theorems that pertain to levers.

Firstly, we should define the structure and the prin-
ciple of operation of a lever (Dana Mackenzie:2012).

What is a lever?

A lever is a set-up that allows one to gain a me-
chanical advantage when moving an object, or when
applying force to an object. (Usher A.P.: 1929)

In fact, this simple machine consists of a beam
or a rigid bar capable of rotating on a a fixed hinge,
or a fulcrum. On the basis of the location of fulcrum,
a lever amplifies an input force (effort) to provide a
greater output force (load).

According to the related positions of those three
parts, levers are classified into three classes (Fig. 1):
1. First class (The fulcrum is between the load and

the effort).

2. Second class (The load is between the fulcrum and
the effort).

3. Third class (The effort is between the fulcrum and
the load).

If we assume that levers balance works, then, work
done by effort and load are always equal. It has to be
pointed out that work done by a Force is calculated by
the product of the distance covered by an object dur-
ing its movement multiplied by the driving force ap-
plied on its direction of motion. If small effort and big
distance from the fulcrum are chosen, multiplied load
in small distance from the fulcrum can be applied. In
other words, the lever allows us to “exchange” effort
with distance, thus multiplying the load. This can be
explained theoretically with the concept of torque and
its application to the balance of rigid bodies. In levers
of the first class, considering the ratio of the distances
of the load and effort from the fulcrum, we can cal-
culate the mechanical advantage of the lever, that
is, the number showing how many times the effort is
multiplied. If the distances are equal, we are talking
about a scale. Examples of levers of the first class are
seesaws, crowbars, hammers, and so on.

Fig. 1. Level first class.
Eik. 1. MoxA6g TTpwTou TUTTOU.

Level second class.
MoyA6g deuTepou TUTTOU.

I A

Level third class.
MoxA6¢ TpiTou TUTTOU.



A6 ToV TPATTO E TOV OTT0I0 dIATACCOVTAl AUTA TA
Tpia YEpn, o1 yoxAoi XwpilovTal OE TPEIG KATNYOPIES
(Eix. 1):

1. lMpwrou t0mOU (TO UTTOPOXAIO BpioKeTal HETALU

(popTiou Kal TTPOCTTABEING)

2. Aecutépou TUTTOoU (TO POPTIO PpioKeTal JETAEU UTTO-

MoxAiou kai TTpooTrébeiag)

3. Tpitou tutrou (n TTpooTrabeia BpiokeTal PETAEU
uTTopOXAIOU Kal QOPTioU)

Av uTtoTeBei 0TI 01 oy Aoi gival «luyoiy» Epywv, TOTE
T €pya TNG dUvVaNNG €100d0U Kal ThG dUvaUNG £€600u
gival ravTa ioa. Emonuaiveral 611 1o épyo duvaung
uttoAoyiZeTal aTTd TO YIVOUEVO TOU BIACTHATOG TTOU
dlavuel éva owpa Katd Tnv Kivnorn Tou Kal TNG Epap-
polbéuevng otnv kateuBuvon Tng Kivnong duvaung.
EmAéyovTag pikpr) duvaun €106dou Kal JeyaAn aTo-
OTOON ATTO TO UTTOROXAIO, PITTOPEIG VO AOKACEIG TTOA-
AatrAdoia duvapun €€6d0u O€ JIKPN aTTOOTACT ATTo TO
utTopOXAI0. Me GAAa Adyia, 0 HOXAOG PaG ETTITPETTEI VO
«avTaAAaocoupe» duvaun Pe atméaTacn TTOAATTAC-
o1alovTag Tn duvapn e€600ou. AuTo BewpnTIKA £ENYeEi-
Tal JE TNV €vvola TNG POTTAG KAl TV €QAPHOYH TNG
oTNV 100pPOTTIa OTEPEOU CWPATOG. 2TOUG HOXAOUG
TTPWTOU TUTTOU, AauBAvVOoVTaG UTTOWN ToV AOYO TWV
ATTOOTACEWV TOU ONUEioU EQapPoyng TNG duvaung
€10000U KaIl TOU (pOPTioU aTTd TO UTTOPOXAIO avTioToI-
X0, KaBopileTal TO PNXAVIKO TTAEOVEKTNUO TOU HOXAOU,
OnAadr o apIBudg TTou deixvel TTOOEG YOPES TTOAAG-
TAaciadeTal n duvaun €iI00dou. Eav ol atmooTdoeig €i-
val iogg, TOTE PIAoUWE yia pia Cuyapid. MNapadeiypaTa
MOXAWV TTpWwTOU TUTTOU €ival N TPAPTIAAA, 0 AOOTOG,
TO OKETTAPVI K.4.

2€ JoxAoUG Tou deuTEPOU TUTTOU, ETTEIDNA N ATTOOTA-
0N TOU oneiou epappoynig TG duvaung e1I06dou atrd
TO UTTOPOXAIO gival TTAvTa JeyaAUTEPN ATTO AUTAY TOU
@opTiou atrd 10 UTTOUOXAIO, N dUvaun elcédou eivai
TTAvTa PIKPOTEPN aTTd TO YOPTIO YIa VA TTPOKANBoUV
ioeg poTTEG KAl va UTTAPXE! IcoppoTTia. Mapadeiypata
MoxAwv deuTtépou TUTTOU gival 0 KapuoBpauaoTng, To
KOUTTi VoG Kavo K.d.

2€ poxAoug Tou TpiTou TUTTOU, N dUvVauN €I0000U
gival yeyaAlTepn atro To QopTio, avTiBeTa Pe TOUg Po-
¥AoUg TTpwTou Kai deuTepou TUTTOU. OpWwG, N PETATO-
TTMION TOU CNUEIOU EQapuoyng TNG dUvaung £1I00d0u €i-
val JeyaAuTepn aTrd TN HETATOTTION TOU QopTiou. ATTd
TN OTIYUA TTOU QUTEG OI KIVATEIG YivOvTal aKPIBWG OTOV
id10 Xpovo, TO QOPTIO PETAKIVEITAI TAXUTEPA ATTO TO
onueio epapuoyng Tng duvaung elcédou. MNMapadeiy-
paTa JoXAWvV TpiTou TUTTOU €ival TO POTTAAO TOU JTTE-
ICUTTOA, TO KOUTTI piag Bdpkag K.4. (Usher A.P.: 1929).

H epapuoyn Twv HoxAwv oTnv KATaoKeun
TNC AKPOTTOAIC TwV ABnvwv

Tov TTEPTTTO alwva T1.X. oTov Xpuod alwva Tou [e-
PIKAN, XTioTnKen AKPOTTOAIG TwV ABnvwy. HTav éva
1I010ITEPWG OUOKOAO eyxEipNUa AOYW TWV dn €EEAIY-
MEVWYV UNXAVIKWY EPYAAEIWV Kal UAIKWYV, TOU KEKAI-
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In levers of the second class, as the distance of
the effort from the fulcrum is always greater than
that of the load from the fulcrum, the effort is always
smaller than the load to cause equal torques and
thus, balance. Examples of levers of the second class
are nutcrackers, canoe paddles, and so on.

In levers of the third class, the effort is greater than
the load, as opposed to levers of the first and second
classes. However, the shift of the effort is greater than
the shift of the load. When those shifts are done in
the exact same time, the load moves faster than the
effort. Examples of levers of the third class are base-
ball bats, boat paddles, and so on (Usher A.P: 1929).

Application in the construction
of the Acropolis of Athens

In the fifth century B.C., during the Golden Age of
Pericles, the Acropolis of Athens was built. It was an
extremely difficult task because of the unsophisticat-
ed mechanical tools and materials, the highly inclined
floor of the Sacred Rock, the great weight of marble
and the size of the structure. Thus, many applications
of levers were used and essentially those levers func-
tioned as multipliers of applied input force, from the
extraction of the marble to its elevation to the roof of
the Parthenon (Manolis Korres: 2000).

For the marble to be extracted from the mountain,
wedges were placed to make a void (Fig. 2). In this
void first class levers, made of iron, were placed. The
fulcrum was actually part of the mountain itself and
specifically its edge. The load was inside the moun-
tain and exercised on the marble. The effort was cho-
sen to be placed far from the mountain, with a view
to making the ratio of the distances between the ef-
fort and the fulcrum, as well as that between the load
and the fulcrum, very high. Sometimes second class
levers were applied on the effort; the fulcrum was the
floor, the effort was human hands and the load was
the effort of the first lever. Thanks to this system hu-
man power was multiplied up to thirty times (which
made the movement of the marble thirty times small-
er than that of the men) and as a result, the rock was
extracted (Manolis Korres: 2000).

Lots of times pulleys were used to convert move-
ment to applied force. Pulleys are apparatuses with
discs wrapped with ropes. Their use depends on the
assembly of the discs. Pulleys are governed by the
exact same laws as levers of the first class.

For the marble to be rolled and dragged (thus, to
be pulled with great force), winches were used (Fig.
3). These are apparatuses with an axis around which
ropes are wrapped in order to pull anything that is tied
on the other side of the rope. This axis is thin for the
ropes to be wrapped slowly during the motion, while
the output force (load) is applied very near the center
of the axis (fulcrum). Long pegs come out vertically to
the axis where the human force is applied (effort). All
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pévou eTTiTredou PeydAng kAiong Tou lepou Bpdyxou,
TOU peydAou BApoug Tou papudpou, Tou PeyEBoug
ToU KTiopaTog. 'ETo1 TTOAAEG EQAPUOYES TWV HOXAWV
XPNOIMOTTOINONKAV GTNV KATAOKEUN KOl OUGIAOTIKA Ol
MoxAoi Asitoupynoav wg TToAAaTTAaCIaoTEG dUVAUNG,
aTTO TNV ATTOCXION TOU HAPPAPOU PEXPI TV avUyw-
or Tou aTnv opo®n Tou Mapbevwva. (Manolis Korres:
2000)

Figure 2: The extraction of the rock (p. 21)
Eikéva 2: H €€6puén Tou papudpou.

MNa va kotrei 10 pdpuapo ard 1o fouvo, ToTToBE-
TOUVTaV OQHVEG YIa va dnuioupyrjoouv Kevo (EIK. 2).
2€ auTo TO KEVO aIOEPEVIOI JOXAOI TTPWTOU TUTTOU TO-
ToBeTouvTav. To UTTOUGXAIO OUCIACTIKA ATAV PEPOG
TOU Bouvou Kal CUYKEKPIYEVA N dkpn Tou. To gop-
Tio BpiokéTav péoa oto Bouvo Kal aokouoe duvaun
Tavw aT1o pdppapo. ETTéAeyav To aonpeio epappoyng
NG dUVAUNG €100D0U Va gival ApKETA JaKpPI& aTTo TO
Bpaxo, ue aTdX0 0 AOYOG TWV ATTOOTACEWY TOU ONUEi-
OU EQAPUPOYNGS TNG dUVAPNG €100B0UATTO TO UTTOUO-
XAIO KOl TOU QopTiou aTTd TO UTTOUOXAIO VO €£XEITTOAU
MEYAAN TIPA. £TO onueio epapuoyng Tng duvaung €l-
0000U PEPIKES POPEG TOTTOBETOUVTAV KOl HOXAOI dEU-
TEPOU TUTTOU, OTTOU TO UTTOMOXAIO ATAV TO TTATWHA,
TO onueio epappoyng TNG duvaung e1I06dou ATAV TA
¥xépia Tou avBpwTTivou duvauikoU Kal To popTio ATav
TO ONUEIo EQAPUOYNS TOU TTPWTOU PoxAou. Me autd
TO gUOTNPa N avBpwTrivn dUvaun TToAAaTTAacIadoTav
£WG Kal TPIAVTA POPEG (KaT ETTEKTACT), N Kivnon Tou
Mapudpou ATav TPIAVTA QOPES MIKPOTEPN ATTO AUTHV
TWV avOpWTTWYV) Kal TEAIKA 0 Bpdx0g atToKoBoTaV.
(Manolis Korres: 2000)

IMoAAEG @opEg, TpoXaAiEG XpPNOIMOTTOIOUVTAV VIO
va JETATPATTEI N Kivnon o€ duvaun. O1 TpoxaAieg €i-
VOl OUOKEUEG PE BIOKOUG YUPW OTTO TOUG OTTOIoUG
TUAiyovTal oxoivid. H xprion Toug ATav avadioyn tng
ouvdeopoAoyiag Twy diokwv. AKPIBWG OTTWG € €va
MOXAO TTpwTOU TUTTOU, Ol idI0I VOUOI IGXUOoUV Kai yia
TIG TPOXOAIEG.

MNa va yupioTei kal va cupBei To pdppapo (dpa va
TpaRnxTei he peydAn duvaun) xpnoiyoTrolouvtay Ba-
poUAka (Eik. 3). Autd gival cUOKeUEG pE Evav agova
TTEPIOTPOPNG YUPW ATTO TOV OTTOIOV TUAiyovTal OXO0I-

this functions like a second class lever, so, in a spe-
cific, long distance human movement the rope which
holds the marble moves for a very small distance ap-
plying great force (Manolis Korres: 2000).

Second class levers were also used to elevate the
marble a little, in order to get it on a carriage and
have it moved. Finally, to lift the finished marbles up
on the buildings of the Acropolis, a complicated sys-
tem consisting of three axis winches was used to pull
other winches from which the marbles hung, along
with pullevs.

Figure 3: The same rock, using winch elevated to the
roof of Parthenon (last page).
Eikéva 3: To pdpuapo pe xprion BapoUAKou avuywveTal
yia va ToroBetnBei otov MNapbevwva.

Conclusion

Thanks to all those complicated mechanical sys-
tems using simple laws of physics, ancient Greeks
managed to complete the very difficult construction
of the classical Acropolis of Athens, using their minds
at a time when technology was very limited.
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VI, WOTE va UTTApXEl N duvaTdTnTava TPaRNXTEN OTI-
onTroTe gival dgpévo oTnv Akpn Tou oxoiviou. O ago-
VOG aUTOG €ival AETTTOG, £TO1 WOTE TA OXOIVIA VO TUAI-
yovTai TTo apyd Katd Tnv Kivnon evw n duvaun €£o-
Oou (@opTio) va e@apuoletal TTOAU KOVTA OTO KEVTPO
Tou agova (uttopoxAIo). Makpioi TTadccalol TTPoEEE-
XOuV KABeTa oTov AEova, OTToU EKEi aoKeiTal n duva-
MN Twv avBpwTttwy (TTpooTrdbeia). OAo auTd cupTre-
PIPEPETAI WG Evag HOXAOG deuTépou TUTTOU, Apa OE
MI0G JEYAANG atTOOTAONG OUYKEKPIYEVN Kivnon TwV
avBpWTTWV TO GXOIVi TTOU GUYKPATEI TO JAPHAPO KI-
VEITaI 0€ PIKPF AaTTO0TACN AOKWVTAG TTOAU PEYAAN dU-
vaun. (Manolis Korres: 2000)

AguTEPOU TUTTOU POXAOI XPNOIKOTIOIOUVTAV ETTIONG
yla va onkwBei Aiyo 1o ydpuapo Kai va utrel o€ Ka-
TTol0 Apa&a WwoTe va heTakivnBei. TEAOG, yia va aveA-
KuBouUv Ta TeAEIOTTOINUEVA UAPUAPO OTA KTHPIA TNG
AKPOTTOAEWG, Eva TTEPITTAOKO OUCTNUA OTTOTEAOUEVO
ato TPIWV agdvwy BapoUAka Ta otroia Tpaoucav
AAAa BapoUAKka aTTo Ta OTTOIO KPEUOVTAV Ta JAPHOPQ,
XpnolhoTTolouvTav Padi Je TPOXaAieg.

2uutrépacua

Me 6Aa auTd Ta TTOAUTTAOKO NXavik@ CUCTAMATA,
TTOU OPWG XPNaolyoTrololv atrAoulg vououg NG Puai-
KAG, ol Apxaiol EAANvEG KaTa@epav va SIEKTTEPAIW-
OOouUV AUTHV TNV TTOAU BUCKOAN Kal EVTUTTWOIAKK] KO-
TAOKEUN TNG KAAOGOIKAG Twv ABNVWV AKPOTTOAEWG,
XPNOIYOTTOIWVTAG TO HUAAS TOUG O€ pIa £TTOXH OTTOU
n TEXVOAOYia TWV avBpWTTWV ATAV TTEPIOPICHEVN.
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2AUEPQ, TTEPIOTOTEPO ATTO KABE AAAN Qopd, Ol ETTI-
OTHMOVEG GTPEPOUV TO BAEUMA TOUG aToV TTAQvATN IN.
Me Tnv KAIyaTikr) aAAayr] TTpo Twv TTUAWY, TO evOla-
PEPOV TOUG ETTIKEVTPWVETAI OTIG AVAVEWOIUES TTNYEG
evEPYEIAG Kal 0T SIKAIOTEPN Kal cOPOTEPN DIAXEIPION
TWV QUOIKWY TTOPWV.

270 35° AIgBVEG MewAoyIkO Zuvedpio TTou d1ECrxOn
oT1n NOTIo AQpIKN, Ol EPEUVNTEG MIAOUV YIa IO VEQ YE-
WAOYIKA €TTOXN, OTNV OTT0ia €IKAJOUV OTI €ICAABE n N,
OoTO PJECA TOU TTPONYOUHEVOU aIWVa. YTTAPXOUV Kal
GAAEG Bewpieg, TTOU TOTTOBETOUV TNV £vapéen TNG vEAG
ETTOXNG O€ DIAPOPETIKA XPOVIKA onueia (T1.X. Bloun-
XQVIKN eTTavacTacon). Tnv ovopddouv AvBpwTroKaivo,
YIO VO TOVIOOUV TOV KATAAUTIKO pOAO TNG avBpwITIvig
emidopaons. Hpbe va avtikataotAoel Tnv OAdkaivo
€TTOX N TT0U EEKivnoe Trpiv atd 11.700 xpodvia, uetd 1o
NWOIPO TwV TTdywV TTOU Oruave To TEAOG TNG ETTOXNAS
TwV MNMayeTwvwy. To TePIBAANOV E TIG CUVEXEIG E-
TABOAEG TOU, aAANAeTIOpoUCE e TN {wn Kal KaBopIle
NV €€ENIEN TNG. O pubpodg eEENIENG NTav apydg Kal
eCapTIOVTAV POVO OTTO TIG PUOIKES BIEPYQTIES. TNV
eikéva 1, BAETToupEe Tov AvBpwTTO va KPaTd TO JEAAOV
NG avBpwTtréTNTOG OTA XEPIa TOU. (H 'n €10ABE oTNnVv
AvBpwTtrékaivo Ettoyr], 2016. H kdAaon atnv AvBpw-
ToKaIvo €1roxn, 2016).

ZAUEPA O AVOPWTTOG E TN XPAON TNG TEXVOAOYiIag,
eMOPA 0€ TTAYKOOUIO ETTITTEDO KAl AAAGLEl yopyd Tov
mAaviTn. H eTéupacn Tou avBpwTrou gival KOBOAIKH,
OTO UTTESAPOG (E€OPUEN OPUKTWY KOl HETOAAEUNA-
TWV), TNV ETIPAVEIA TOU £BAPOUG (OVOKAANIEPYEIEG,
OnuIoupyia ACTIKWVY KEVTPWY) Kal TNV ATHOCQaIpa
(exTTOMTIA agpiwv TToU aAAGoUV TN cUCTACH TNG). Me
Ta €MTEUYPATA TOU TTPOCTTABEI va KATAVOROEl KAl VO
eAEYEEI TOV QUOIKO KAl VO TOV EKUETAAAEUTEN TTPOKEI-
MEVOU va aTToKoUioel TO JeyaAUTEPO duVaTO KEPDOG.
2TNV aAAayr) TTou €XEl ETTIPEPEI UTTAPXOUV KAl apvn-
TIKEG GUVETTEIEG TTOU EVTOTTICOVTAI KUPIWG OTN pUTTAV-
on Tou TTEPIBAAAOVTOG. AUCTUXWGS 0 COPOS AvBPWITTOG
Oev gival g B€an va yvwpidel TIG JAKPOXPOVIEG ETTI-
TITWOEIG AUTWYV TWV AAAYWYV, YE Ta TTPWTA onuddia

Introduction

Nowadays, scientists concentrate on Planet Earth
more than ever. Climate change is a current affair and
their interest is directed towards renewable energy
sources and how to use the natural sources better
and wiser.

Researchers have talked about a new geological
epoch, in which they assume that the Earth has en-
tered in the middle of the previous century. There are
many theories, which support that the transitionto the
new epoch became at different times (for instance,
during the Industrial Revolution). They call it “Anthro-
pocene” in order to emphasize the determining im-
portance of human impact. It has taken the place of
Holocene an epoch beginning 11,700 years ago, after
the ice melting that signified the end of the Ice Age.
The environment, constantly changing, was interact-
ing with life and determined its evolution.

These days, humans have an impact globally and
change the planet quickly, using advanced technolo-
gy. Human interference is catholic on the under-
ground (excavation of minerals and ores), the ground
(monocultures) and the atmosphere (emission of
gases that change its formulation). With his achieve-
ments, man tries to understand and controlhis natural
world and take advantage of it so as to profit as much
as possible. In the change he has brought about,
there are ramifications that principally have to do with
the environmental pollution. Unfortunately, the “wise”
man is not capable of knowing the long-term conse-
quences of these changes. Global warming (green-
house effect) as a result of human activity as well
has increased the average temperature of the planet
0,6 °C with a margin of error of 0,2 °C. Quite a lot
of people believe that the countdown for the human
species has already begun.

How the Earth formed

Eikéva 1. O dvBpwTrog opidel
1O YEANNOV TNG avBpwWTTOTNTAG.

The Earth formed from heterogeneous materials
from our solar system the same period with it (sun,
planets, astronomical objects). According to the old-
est materials found in our solar system, the Earth
has been dated back to 4.54 billion years. Its forma-
tion continued for the next 10 to 20 million years af-
ter consecutive bombardments of astronomical ob-
jects, such as asteroids and comets. The volcanic
eruptions, the collisions with meteorites and tectonic
moves finally shaped its surface. The tectonic forces



TOUG va evTOTTICOVTAl KUPIWG OTO KAipa. H utrepBEp-
pavon (eaivouevo Tou BeppoknTTiou) eEaITiag Kal TNG
avlpwTTivng dpacTnPIOTNTAG, £XEI QUEATEI TN PHEON
Bepuokpaacia Tou TTAavhTN Katd 0,6 °C ue TEPIBLIPIO
AGBoug 0,2 °C. Aev gival Aiyol ekeivol TTou Ikadouv,
TTWG N avTioTpopn PETPNON YIa TO avBPWTTIVO €id0G
¢ekivnoe (YmepBéppuavon Tou TTAQvATH, X.N.).

lNw¢ oxnuariotnke n I'n

H I'n oxnuatioTnke atd eTepoyevr) UAIKG Tou nAI-
0KOU Jag CUCTAMOTOG, TNV idia TTeEPiodO e eKEiVO
(ANI0G, TTAQVATEG, OUPAVIO CWHATA). ZUPPWVA HE TA
TTaAQIOTEPA UAIKG TTOU BpEBnKav oTo NAIOKO pag ou-
oTnua n 'n xpovohoynonke ota 4,54 digekatoupupia
€. O oXnuUaTIoPOG TNG CUVEXIOTNKE YIA T ETTOUEVO
10 pe 20 ekatoppUpIa XpOvIA, ETTEITA ATTO OUVEXEIG
Boupapdiopoug oupaviwy CWUATWY, OTTWG ACTEPO-
€10¢€ig Kal kounTeS. OI NPAIOTEIOKES EKPREEIG, Ol TU-
YKPOUOEIG JE PETEWPITEG KAl Ol TEKTOVIKEG KIVAOEIG OI-
AUOPPWOaV TEAIKA TNV EMPAVEIG TNG. PUGCIKA, ETTEION
Ol TEKTOVIKEG DUVANEIG ouveXiCouv va ugioTavTal, N
EMPAVEIR TNG CUVEXWG PETABAAAETaI. TN OeUTEPN EI-
KOva divovTal KATTOIEG ONUAVTIKEG METAPBOAEG TNG ETTI-
@avelag NG 'ng £meita atod TIG TEKTOVIKEG KIVATEIG
o€ d1doTnua ekaToppupiwy eTwv (Mwg Bpiokoupe TNV
nAikia TNG 'ng 4,54 diogkatoupupiwy Xpovwy; 2003.
HAlok6 ouoTtnua, X.n.).

O xpovog atd 1n dnuioupyia TnG M'ng péXp! on-
MEPQ, SlaIpEiTAl O€ YEWAOYIKOUG QIWVES avAAoya e
TO TTETPWHPATA KAl TA aTTOAIBWATA TTou Bpédnkav.
O1 aiwveg diaipouvTal o€ TTEPIOGOOUG Kal Ol TTEPiIodOI
o€ €TTOXEG. YTTAPXOUV KI GAAEG UTTOBIAIPEDEIG, OAAG
QUTEG €ival Ol TTIO YVWOTEG. ZTOV TTivaKka, divovTal ol
YEWAOYIKOI QILOVEG KAl Ol TTIO YVWOTEG UTTOBIQIPETEIG
TOUG YIQ VA PUTTOPOUE VO EXOUME HIa CUVOAIK] EIKOVO
TWV PeTaBoAwV TTou cuvéBnoav aTrd TNV apxrn TNG
dnuioupyiag TG N'ng péxpl kai onuepa (MewAoyikn Tre-
piodog kai Mavyaia, 2013. M'ewAOYIKOG XpOVOG X.N.).

Mivakag: MewAoyIKOi aIWVEG.

Aiwvag Mepiodog Etroxn
) OAo6kaivog
TetapTtoyevig "
MAeioTOKAIVOG
[MAeI6kevog
Kaivolwikog Meidkevog
TpiToyeviig OAiyokaivog
Hwkaivog
MaAaidkevog
Kpnmidikn
Meoolwikdg | loupaadikn
Tpiadikn
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continue to exist and so the Earth’s surface continu-
ously changes. In the first picture, we can see some
important changes on the Earth’s surface after tec-
tonic moves throughout millions of years. The time
from the creation of Earth until today is divided in
geological eons depending on the rocks and the fos-
sils found. The eons are divided in periods and the
periods in epochs. There are more subdivisions, but
these are the most common ones. In the table, there
are the geological eons and their most known sub-
divisions in order for us to have a total picture of the
changes that have happened from the Earth’s forma-
tion up until today.

65 examoppipen xpdvia npev ofjpEpa

Picture 2. The changes of the Earth.
Eikéva 2. MetaBoAég Tng 'ng.

Table: Geological eons.

Eon Period Epoch
Holocene
Quaternary -
Pleistocene
Pliocene
Cenozoic T ) Miocene
ITOVEV -
PITOYEVIS Oligocene
(neogene)
Eocene
Paleocene
Cretaceous
Mesozoic Jurassic
Triassic
Permian
Carboniferous
. Devonian
Palaeozoic —
Silurian
Ordovician
Cambrian
Precambrian
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MpokauBpio

MNwc¢ éekivnoe n {wn

H Cwn eppavioTnke 0TOUG WKEAVOUG TNG VEOOXN-
paTiopévng 'ng, 4 dioekatoupupia Xpovia Tpiv. Ta
UAIKG uTTipxav 1 €pTacav atmmo Tov oupavo PE Toug
METEWPITEG Kal TOUG KOPNTES. OTav n emQAveId TG
KPUWOE, PUE TO VEPO TTOU PETEPEPAV Ol KOUATEG OXN-
MaTioTnKav oI wKeavoi. Méoa o’ autoug Pe TNV evép-
yela Tou 'HAIoU Kail TV NAEKTPIKWY EKKEVWOEWY TWV
KEPAUVWY, T XNMIKA CUCTATIKA EVWONKaV € TUXAi-
0UG oUVOUAOHOUG ATTEIPEG POPEG. ATTO TIG EVWIOEIG
AUTEG, TTPOEKUWYE TO TTPWTO POPIO TTOU PTTOPETE VA
avTiypdyel Tov €auTto Tou. 'ETal dnuioupynbnke o
TPWTOG {WVTavog opyaviouog (afloyéveon). MNa 2
dioekaToppUpIa xpovia n e€EAIEN ATav apyn. ToTe Ta
TTPWTO-BaKTNPIdIO XPNOIYOTTOINCAV TO NAIAKO QWG
Kal TO B10&€idIo ToOu AvBpaKa yia va TPpa@oUV Kal oTTé-
BaAAav oguyovo. To ofuyodvo aAAage TNV uTTapxOU-
oa atuéoeaipa. H TTpooTacia TTou TTapeixe amo tnv
uTTEPILOON OKTIVOBOAIa TO OTpwHa Tou 6JOVTOG TTOU
OnUIoUPYABNKE, EKTOEEUTE TN dnUIoUPYia TTOAAWY,
OIOPOPETIKWV HOPPWV (WNAG. ZUVEXEIG HETAAAAEEIG
dnpioupynoav évav TEpAoTIo apIBuo €1dWV, TTOU £Ea-
TAWBNKav 6’ oA6kAnpo Tov TTAavATn (H €§EAIEN TNG
rng, x.n.).

H dwn 61TTwg TN yvwpifoupe oNUepPa, XPEIAOTNKE
TTOAU XpOVO, avaAoyikd PE TNV avTiAnyn TTou €XEl O
MECOG AvBpWTTOG yia To Xpovo. Or 1d1aiTepeg ouven-
KEG TTOU eTTIKpATNOOV OTO TTEPIBAAAOY, BoriBnoav oTn
dnuioupyia TNG {wng, aAAG Kal o1 HOPYES CWNG TO JE-
TéBaAAav pe TIG digpyaaieg Toug. H aAAnAeTTidpaon
auTh ugicTatal atrd TNV apxn péEXPl onuepa. To 99%
TwV €1dWV TTOU gu@aviotnkav oTn 'n amo n yéveon
NG, €€agavioTnkav OTo TTEPACHA TWV AIWVWY, £EAI-
Tiag TNG aAAayng Tou QUOIKOU TOUG XWPOU (0IKOCU-
otipaTog) (H «EEagdvion Twv €1dwv» atov EAAnvikS
Koéaouo, 2014).

H e€apavion eival pia diadikagoia, TaAaid 6o Kal
N {wn Kai gival appnkTa cuvoedepéves. O Adyog gival
KUpPIiwG n Katéppeuon Twv olkoouoTnUATwy, dnAadn
TOU GUVOAOU TWV PBIOTIKWYV Kal aBIOTIKWV TTapayo-
VTWV, PIAG TTEPIOXNG KOl TWV PETAEU TOUG OXETEWV
aAnAemTidpaong. K&be popen (wng eviacoeTal 0’ éva
TETOIO OUOTNMA Kal €§apTaTal ATTO AUTO. Ta OIKOOU-
OTHAMOTA JECW QUTOPPUBUICTIKWY UNXAVICHWY EXOUV
TNV IKavoéTnTa va diatnpouvTtal o€ IcoppoTria. OTav
OUWG o1 HETABOAEG €ival HEYAAEG, OI JNXAVIGHOI auToi
o¢ev eTrapkouv (OikoouoTnua, x.n.).

H e€agavion Twv deivooalpwyv Kal TwV Japoud

How life began

Life appears for the first time in the oceans of the
newly-formed Earth 4 billion years ago. The materials
already existed or arrived from outer space with me-
teorites and comets. When its surface cooled down,
the oceans shaped with the water that the comets
transferred. Inside them with the solar energy and
the energy of the electric discharge of the lightnings/
thunders, the chemical materials united in random
combinations countless/infinite times. These com-
pounds resulted in the first molecule that could copy
itself. That is how the first living organism was cre-
ated (abiogenesis). For 2 billion years, the evolution
was slow. Then, the proteobacteria used the solar
light and the carbon dioxide to feed themselves and
emitted oxygen. The oxygen changed the existing
atmosphere. The protection provided by the ozone
layer that formed from the ultraviolet radiationboosted
the creation of a lot of different forms of life. Consecu-
tive mutations created an immense number of spe-
cies that spread to the whole planet. The second pic-
ture shows the interaction between life and the planet
and the evolution of species.

FURE T
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Picture 3. The Earth forms life and the Earth changes the
planet.
Eikéva 3: H I'n diapopewvel Tn {wn kai n dwr] aAAadel Tov
mAQvATN.

Life as we know it today took really long time to
evolve compared to the perception of the average
person for the time. The special conditions that were
dominant in the environment helped the creation of
life and the forms of life altered it with their processes.
This interaction has existed from the beginning until
today. The 99% of the species that have appeared
on Earth since its birth have disappeared over the
centuries because of the modification of their natural
habitat (ecosystem).

The extinction is a process as old as life and they
are closely connected. The reason is principally the
collapse of the ecosystems, the combination of living
and non-living factors of a region and the interaction
between them. Every form of life is integrated in such
a system and is depended on that. Ecosystems have
the ability to maintain a balance through self-regulat-
ing mechanisms. Nevertheless, when the alterations
are vast, these mechanisms are not adequate.



gival atmoTéAeopa aPVIKWY A HEYAANG EKTOONG YETA-
BoAwv Tou TTEPIBAAAOVTOG. O1 ETTIOTHPOVEG TTIOTEUOUV
OTI a1TO TN apPXr Tou YewAoyikoU xpdvou cuvERnoav
€€l padikég eCagpavioelg Twv €1dwv, 0To TEAOG TNG KAu-
Bpiag, Tng OpdoBiciag, Tng Agpoviag, Tng MNépuiag,
™G Tpi1adikig kal TnG KpntndikAg Trepiddou (deivo-
oaupol). O1 e€apavioelg auTéG anuaTodoToUV Kal TO
TEAOG TWV TTEPIOdWY TTOU CUVERNOAV. ZUvOEovTal PE
KAIUATOAOYIKEG OANQYEG, HETOROAEG OTN OTABUN TwV
BaAacowyv Kal JETABOAEG QUOIKWY UAIKWV (TTETPW-
MATWV Kal ICNUAETWY TOU WKEAVIOU TTUBPEVA). 2TNV El-
Kova 4 atreikovigeTal n e€EAIEN TNG CwNG (O1 padikég
eCapavioeig Twyv €1dwv TTadvw oTtn I'n katd Tov MaAai-
olwiko-Meoolwiko aiwva, 2004).

Emidoyog

O1 padikég eCapavioelg Edwaav To XWPO O€ véQ
€idn woTe va ptropéoouv va e¢ehixBouv. O1 guvexeic
METOANGEEIG 0B ynoav TeAIKG oTov dvBpwTro. O dv-
BpwTTog KUpIdpxnoe otn 'n péoa atmo Toug Kovw-
VIKOUG BETUOUG TTOU dnuIoUpynoE.

wfS
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The extinction of dinosaurs and mammoths is a
result of sudden or large-scale changes in the envi-
ronment. Scientists believe that, from the beginning
of the geological time, six mass extinctions have oc-
curred, in the end of the Cambrian, the Ordovician,
the Devonian, the Permian and the Triassic andthe
Cretaceous period (dinosaurs). These extinctions
signal the end of the periods in which they happened
(as well??). They are related to climatologic changes,
changes in the sea level and changes of natural
elements(rocks and sediments of the seafloor). In the
thirdpicture, the evolution of life is depicted.
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Picture 4. The evolution of life.
Eikova 4. H g¢€NiEN TNG CWNG.

Epilogue

The mass extinctions (_) to new species so that
they can evolve. The constant mutations lead to
the (_) of human. The human dominated the Earth
through the () that he created.
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Introducere

Nikola Tesla (n.10 iulie 1856 - d.7 ianuarie 1943)
este unul dintre cei mai mari inventatori ai sfarsitului
de secol XIX si inceputului de secol XX [1]-[4].

Inventiile, precum si munca teoretica ale lui Tesla
(Fig. 1) au pus bazele cunostintelor moderne despre
curentul alternativ, sistemele de distributie a energiei
electrice, motorul de curent alternativ si sistemele de
transmisie a energiei fara fir.

Celebrul inventator a deschis calea unor inovarii
tehnologice, fundamentate de introducerea pe piata
a noi produse si tehnologii. Astfel, multe din lucrarile
lui Nikola Tesla trec dincolo de inventie, fiind consid-
erarte inovari tehnologice.

Scopul acestei lucrari este de analiza a inventjilor
si brevetelor lui Nikola Tesla si de stabilire a marilor
directii Tn care aceste inventii au deschis noi cai de
dezvoltare tehnologica.

Brevete si/sau inventii?

Exista o diferenta intre un brevet si o inventie?
Raspunsul la aceasta intrebare este foarte simplu.
In general,termenii “inventie” si ,brevet” sunt deseori
folositi ca sinonime. Desi semnificatia acestor terme-
ni este apropiata, totusi intelesurile lor sunt foarte
diferite.

Scopul brevetului este de a proteja inventia. Un
brevet inregistrat la Comisia de brevete a unei tari
asigura dreptul absolut de proprietate a detinatorului
de brevet de a pastra, utiliza sau de a vinde inventia.

Durata de valabilitate a unui brevet este limita-
ta. Astfel, in cele mai multe tari valabilitatea breve-
tului este de 20 ani. Mai important este ca valabili-
tatea brevetului este limitata teritorial. n toate tarile
in care inventia nu este protejata, aceasta poate fi
utilizata liber. Pentru a proteja brevetul si in alte tari,

Introduction

Nikola Tesla (10 July 1856 - 7 January 1943)is one
of the most important inventors of the late nineteenth
century and early twentieth century [1]-[4].

His inventions and theoretical works (Fig. 1) laid
the foundations of modern knowledge about alter-
nating current, electrical energy distribution systems,
alternating current motors and energy wireless trans-
mission systems.

Thefamousinventorleads the way totechnological
innovation, based on the marketing of new products
and technologies. Thus, many of Tesla’s works are
considered as technological innovations.

The purpose of this work is to analyse the patents
and inventions of Nikola Tesla and to establish the
major directions in which these inventions have
opened new avenues for technological development.
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Fig. 1. Nikola Tesla (1856-1943).

Patents and/or Inventions?

Is there a difference between a patent and an in-
vention? The answer is very simple. In general, the
terms ,invention” and ,patent” are often used as syn-
onyms. Although the significance of these terms is
close, their meanings are very different.

The purpose of the patent is to protect the inven-
tion. A patent registered at a patent commission of a
country provides absolute right of ownership of the
patent holder to keep, use or sell the invention.

The validity of a patent is limited. However, in most
countries the validity of the patent is 20 years. More
important is that the patent validity is territorially lim-
ited. In all countries where the invention is not pro-
tected, it can be used freely. To protect the patent in
other countries, the patent owner in one country can
apply for registration of patent in other countries.

A set of patents which protect the same invention
in different countries constitutes a “patents family”,
and the patents which form a family of patents are
known as analogous patents.

Nikola Tesla Patents in SUA

Nikola Tesla began his career as an inventor in
the years 1881-1882, the period when he worked at
the Central Telegraph Office in Budapest, suggesting



detinatorul de brevet intr-o tara, poate solicita Tnreg-
istrarea brevetului si in alte tari.

Un set de brevete care protejeaza aceeasi inven-
tie in diferite tari constituie o "familie de brevete”, iar
brevetele care constituie familia de brevete se nu-
mesc brevete analoage.

Brevetele lui Nikola Tesla inregistrate in SUA

Nikola Tesla si-a inceput cariera de inventator
intre anii 1881-1882, in perioada cand lucra in Bu-
dapesta la Oficiul Central Telegrafic, prin propuneri
de Tmbunatatiri la motorul electric. Nu exista insa
informatii ca Tesla ar fi dobandit vreun brevet in acea
perioada.

Situatia se schimba la inceputul anului 1884 cand
Tesla ajunge Tn America si incepe sa lucreze la com-
pania lui Edison. Thomas Alva Edison (1847-1931)
era un inventator recunoscut si un inteligent om de
afaceri care conducea cu succes compania sa. Dar,
Edison si Tesla, nu s-au putut intelege in privinta
muncii prestate, astfel ca Tesla paraseste compania
lui Edison si infiinteaza propria sa companie, numita
“Tesla Electric Light & Manufacturing”.

Prima inventie a lui Tesla, propusa pentru breve-
tare, se refera la imbunatatiri ale functionarii lampii
cu arc electric. La inceput Tesla propune o structura
de lampa cu arc electric care functiona cu electro-
zi de carbune (Fig. 2), controlati cu electromagneti.
Apoi Tesla imbunatateste inventia sa anterioara prin
automatizarea controlului si crearea unui sistem de
rezerva pentru electrozii de descarcare electrica (Fig.
3). Aceste cereri de brevete de inventie, depuse la
Oficiul de brevete a SUA in 1885, sunt acceptate in
9 februarie 1886.
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Fig. 2. Brevetul Nr. 335.786: Lampa cu arc electric.
Fig. 2. Patent No. 335.786: Electric arc lamp.
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some improvements to the electric machines. But
there is no information that Tesla would have ac-
quired any patents in that period.

The situation changed in early 1884 when Tesla
arrives in America and starts working in Edison’s
company. Thomas Alva Edison (1847-1931) was a
recognized inventor and a clever businessman who
ran a successful company. But Edison and Tesla
could not agree on the work performed, so Tesla
leaves Edison’s company and sets up his own com-
pany, called ,Tesla Electric Light & Manufacturing.”

The first of Tesla’s inventions, proposed for pat-
enting, refers to the electric arc lamp functioning
improvements. First, Tesla proposes a structure for
electric arc lamp which operate with carbon elec-
trodes (Fig. 2), controlled by electromagnets.

Then, Tesla improves his previous invention by
automating the control and creating a backup system
of the electric discharge electrodes (Fig. 3). These
applications of the invention patents, deposited the
US Patent Office in 1885, are accepted in February
9, 1886.
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Fig. 3. Brevetul Nr. 335.787: Schita unei lampi cu arc
electric
Fig. 3. Patent No. 335.787: Sketch of electric arc lamp.

By the end of 1885, Tesla filed several patent ap-
plications related to the type dynamo-electric ma-
chines (generators). A patent application is filed by
Tesla on 6 May 1885 and relates to construction of
dynamo-electric machines switch (Fig. 4). The patent
was approved in 1886.

In the year 1886, Tesla completed three patent
applications, the first two for voltage regulators of the
dynamo-electric machines (Fig. 5) and the third for a
thermo-magnetic motor.



36 European Pupils Magazine

Pana la sfarsitul anului 1885, Tesla depune mai
multe cereri de brevete de inventii legate de masinile
electrice tip dinam (generatoare). O cerere de brevet
este depusa de Tesla la data de 6 mai 1885 si se
refera la constructia unui comutator pentru masinile
dinamo-electrice (Fig. 4). Brevetul a fost aprobat in
1886.

In anului 1886, Tesla a completat trei aplicatii de
brevete, primele doua privind regulatoare de tensiune
pentru masini electrice tip dinam (Fig. 5), si a treia
referitoare la un motor termo-magnetic.
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Fig. 4. Brevetul Nr. 334.823: Comutator pentru masini
electrice tip dinam.

Fig. 4. Patent No. 334.823:
Switch for dynamo-electric machine.

Tn anului 1886, Tesla a completat trei aplicatii de
brevete, primele doua privind regulatoare de tensiune
pentru masini electrice tip dinam (Fig. 5), si a treia
referitoare la un motor termo-magnetic.

In anul 1887, Tesla inregistreaza sase noi cereri
de brevete. Cu exceptia primelor doua aplicatii,una
referitoare la sisteme de reglare pentru masini di-
namo-electrice si cealalta referitoare la generatoarele
piromagnetice, toate celelalte aplicatii de brevete
apartin domeniului curentului alternativ polifazat si se
refera la motoare si generatoare bazate pe principiul
curentilor polifazici.

Aceste inventii sunt rezultatul experimentelor
pe care le face si in urma carora realizeaza doua
motoare de curent alternativ, la cel de al doilea model
fiind propuse mai multe tipuri de rotoare. Modelele
sale sunt diferite fata de cele ale altor inventatori, pro-
totipul lui Tesla fiind polifazic [4].

In anul 1888, Tesla obtine aprobarea pentru 14
brevete, ceea ce reprezinta cel mai mare numar de
inventii inregistrate de el In toata cariera sa. Situatia
brevetelor inregistrate cu numele Nikola Tesla in
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Fig. 5. Brevetul Nr. 350954: Regulator de tensiune pentru
masini electrice tip dinam.

Fig. 5. Patent No. 350954
Voltage regulator for dynamo-electric machine.

In 1887, Tesla registries 6 new patent applica-
tions. Except for the first two applications, one refer-
ring to control systems for dynamo-electric machines
and the other one referring to piromagnetic gener-
ators, the rest of the patent applications belong to
polyphase alternating currents domain and related to
motors and generators based on polyphase currents
principle.

These inventions are the result of experiments
that he makes, resulting in the construction of two al-
ternating currents motors, to the second model being
proposed several types of rotors. His models are dif-
ferent from other inventors’ models, Tesla’s prototype
being polyphase [4].

In 1889, Tesla receives approval for 14 patents,
which represents the largest number of inventions
registered by him throughout his career. The situation
of the registered patents with the name Nikola Tesla
in the period (1886-1900) is shown in Fig. 6.

In 1891, Tesla registers seven patents, in the next
year 3, and in 1893 he proposed another 6 patents.
The subjects of these applications focused on the
production of multi-phase currents and their applica-
tions (examples: lighting, electric railway, etc.).

It is interesting that during this period Tesla record-
ed the first two patents related to mechanical engi-
neering, piston engines and steam engines.

A statistic situation of registered patents with the
name Nikola Tesla in the period (1900-1928) is shown
in Fig. 7.

Then, Tesla begins experiments on electrical cir-
cuits powered by high frequency currents. Later, Te-



14

1} |
" I | | I
1man 1mar 18AR 1ama 1A%

]

-]

=

M~

1M 1893

hliLin )

European Pupils Magazine 37

1904 I L3S imr ina LRy L0

Fig. 6. Numarul de brevete inregistrate cu numele Nikola Tesla in perioada (1886-1900) — statistica realizata de autor.
Fig. 6. Number of Nikola Tesla patents registrated by in the years (1886-1900) — statistics realised by author.

perioada (1886-1900) este prezentata in Fig. 6.

in anul 1891 Tesla inregistreaza 7 brevete, in
urmatorul an 3, iar in 1893 propune alte 6 brevete.
Subiectele acestor aplicatii s-au concentrat pe do-
meniul producerii curentilor polifazati si aplicatii ale
acestora (exemple: pentru iluminat, pentru cai ferate
electrice etc.).

Este interesant ca in aceasta perioada Tesla inre-
gistreaza primele doua brevete referitoare la ingine-
ria mecanica, pentru motoare cu piston si masini cu
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sla focuses more on radio and remote control and
electricity.

A new topic for which Tesla filed patent documen-
tation is related to methods and machines for air
transport.

In total, Tesla has registered 112 patents in the US
[5]. Outside the United States, Nikola Tesla also has
inventions that are protected in other countries. Thus,
Tesla has about 109 patents homologous recorded in
25 different countries.

1900 1800 1902 1509 1904 1905 1504 1007 1508 1309 1910 1841 1913 2913 1504 1915 1916 1847 191% 1949 1200 i

Fig. 7. Numarul de breveter inregistrate cu numele Nikola Tesla in perioada (1900-1928) — statistica realizata de autor.
Fig. 7. Number of Nikola Tesla patents in the years (1900-1920) — statistics realised by author.

Situatia brevetelor inregistrate cu numele Nikola
Tesla in perioada (1900-1928) este prezentata in Fig.
7.

Apoi, Tesla incepe experimentari asupra circuite-
lor electrice alimentate cu curenti alternativi de inalta
frecventa.

Mai tarziu, Tesla se concentreaza mai mult pe ra-
dio si controlul de la distanta si al energiei electrice.

Un subiect nou, pentru care Tesla depune docu-

Conclusions

Analysis performed on Nikola Tesla’s patents and
works indicate that the great inventor has contribu-
tions which are part of the series of technological in-
novations of the late nineteenth century and early
twentieth century:

Generation, transport and distribution of electric
energy of alternating currents;
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mentatia de brevetare este legat de metoda si
aparatul pentru transportul aerian.
In total, Tesla a inregistrat 112 brevete in SUA[5].
In afara Statelor Unite ale Americii, Nikola Tesla
si-a protejat de asemenea inventiile i in alte tari.
Tesla a avut aproximativ 109 brevete omoloage, n-
registrate in 25 de tari diferite.

Concluzii

Analiza efectuata asupra brevetelor si lucrarilor lui
Nikola Tesla indica faptul ca marele inventator a adus
contributii care se inscriu in seria de inovari tehno-
logice de la sfarsitul secolului al XIX-lea si inceputul
secolului al XX-lea:

— Producerea, transportul si distributia energiei elec-
trice de curent alternativ;

— Principiul de producere a campului magnetic invar-
titor, aplicat la masinile electrice de inductie;

— Principiul de generare a curentilor de Tnalta
frecventa;

— Principiul de transmitere a informatiei prin unde
radio;

— Masurarea si controlul unor marimi fizice electrice
si mecanice.
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Principle of the production of the rotating magnetic
field, applied to the electrical induction machines;

Principle of generating high frequency currents;

Principle of transmitting information via radio
waves;

Measurement and control of electrical and me-
chanical physical quantities.
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FUN PAGIE

Where do these animals live?
Match the following pictures with the place they live in the table

by Vasilis Maramis, Dimitris Tsitos, Illias Begaltsis

5. 3us scrofa

7. Lyrmx camadensis 8. Alluropoda medanoleuca 4 Panthera leo

A. Arctic tundra F. China

B. Madagascar G. Egypt

C. Europe, Asia H. India

D. Canada, Alaska l. North America

E. Central Europe, Central Asia
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