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EN- Editorial

RO- Editorial

Curiosity Did Not Kill
The Cat

Most people that cannot call them-
selves scientists have trouble un-
derstanding certain notions related
to this huge domain of knowledge.

However, the best way to under-
stand science is to be... curious, to
go back in time and research the peo-
ple who discovered that certain sci-
entific principle, device or concept.
First of all, you have to get a clear
picture of the times they lived in and
of the general scientific knowledge
they had within their reach. Then, you
have to read the realstory; you have
to look into the way they actually did it.

What happens when you look at what
the discoverers were thinking about
when the discoveries were made, will
help you understand that they were not
different from you. They were human be-
ings, bodies and brains, and so are you.

When thinking of science, most
of us think of schooled elite capa-
ble of deciphering a complex box
they surround. In fact, they, we, all
are threading the fields of knowl-

edge. What we need is open eyes,

eeyes able to see, a sharp mind

Curiosii nu mor repede

Majoritatea celor care nu sunt
oameni de stiinta au probleme in a
intelege anumite notiuni legate de

acest imens domeniu al cunoasterii.

ins&, calea cea mai bund pentru a
intelege stiinta este aceea de a fi... curi-
0s, de a te intoarce in timp si de a-i studia
in mod atent pe oamenii care au desco-
perit vreun principiu, mecanism sau con-
cept stiintific. in primul rand, trebuie sa iti
faci o imagine clara a timpurilor in care
acestia au trait si a cunostintelor stiintifice
generale care le stateau la dispozitie pe
atunci. Apoi, trebuie sa le citesti povestea;
sa afli cum au realizat ceea ce au realizat.

Ceea ce se va intampla cand

vei studia ce gandeau inventatorii
atunci cand au facut inventiile, e ca
vei ajunge sa intelegi ca ei nu erau
diferiti de tine. Ei erau fiinte umane,
fel

Céand se gandesc la stiintd, majori-

corpuri si creiere, la ca tine.
tatea se gandesc la o elita inalt educata,
capabila sa descifreze o cutie complexa
pe care o inconjoara. De fapt, ei, noi,
cu totii pasim pe campiile cunoasterii.
Ne trebuie insa ochi deschisi, ochi

in stare sa vada, o minte ascutita
European Pupils Magazine
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able to reason from cause to effect,
but most of all, what is essentially
needed is a little bit more curiosity.

If Sir Isaac Newton had not asked
himself why the apple fell down to
earth, we would not know about grav-
ity. If Archimedes of Syracuse would
not have been curious to find out why
the water splashed down on the floor
when he entered his bathtub, there
would have been no "Eureka”. And
the examples could go on and on.

It was their curiosity that changed
the way the people looked at the
world and that changed the world.
They changed the world. And so can
you dear young reader. Be curious!

capabila sa gandeasca de la cauza la
efect, dar, mai presus de toate, lucrul
esential, este un dram de curiozitate.

Daca Sir Isaac Newton nu s-ar fi intre-
bat de ce cade marul jos, pe pamant, noi
nu am fi cunoscut gravitatia. Daca Arhime-
de din Siracuza n-ar fi fost curios sa afle
de ce dadea apa pe-afara cand a intrat in
vana, nu s-ar fi auzit strigatul "Evrica”. Si

exemplele ar putea continua la nesfarsit.

Curiozitatea lor a fost cea care a trans-
format modul in care oamenii priveau
lumea si asta a schimbat lumea. Ei au
schimbat lumea. La fel poti sa o schimbi
si tu, dragul meu tanar cititor. Fii curios!

History of Science and Technology




BG- Editorial

Jro6onutcTBOTO HEe YoU

KOTKaTa
[MoBeyeTo  xopa, KOUTO  He
MoraT J[da Cce HapekaTr Yy4YeHu
nvart npobnemu Cc HAKOU
NMOHATUSA, CBbpP3aHM C  Tasu
orpoMHa ob6nact Ha 3HaHueTo.

Han-gobpuat HaunH ga pasbepelu

Haykata e aga ©6baew

nwobonnteH, pa ce BbpHew
BbB BpeMeTo M ga wuacneaBall
XxopaTa, KOUTO ca OTKpUNHU
HAKaAKbB HayJeH npUHLUWUM,
YCTPOWCTBO UNM KoHuenuusa. Ha
NbPBO MSACTO, Tpabea ga

nonyyYynTte siICHa npeacTtaBa 3a
BPEMETO, B KOETO Ca XWUBenu,
M 3a o6WMTE HAyYHU MNO3HaAHUA,
Konto Te ca umanu. Cnepn ToBa,
TpabBa ga ce 4yeTe UCTUHCKATa

ncTopus. Tpabea aa ce
Brrnepare B HayYuHa, no
KOUTO ca ro HanpaBunNu.

KakBo ce cnyu4Ba, koraTo ce Brineaarte
B TOBa, KOETO OTKpuBaTenute ca
MUCIeNn 3a ToBa, Kora ca HanpaBeHu
OTKpUTMATA, LWe BW MNOMOrHe Aa
pa3bepeTte, 4e He ca pasnuyHu oT
Bac. Te ca Ounu 4oBELLKM CbLLECTBA,
Terna “ MO3bLM, CbLO KaTo Hac.

Korato MucnaT 3aHayka, noBe4eTo oT
Hac MUCNAT 3a y4EeHUs enuT, cnocobeH
Aa paswndgpoBa CNOXHUM  Hela,

GR- Editorial

H mmepiépyeia 6&€ oKOTWOE

™ yara
Ol TTEPIOCOOTEPOI avBpwTrol
ol omroiol  Qgv  €ival  ETTIOTANOVEG
éxouv  TPOBANUA va  KATAVONOOUV

OUYKEKPIUEVEG EVVOIEG TTOU OXeTiCovTal
ME QUTO TO TEPAOTIO TIEdIO YVWONG.

Ki Ouwg, 0 KAAUTEPOG TPOTTOG YIa VA
KOTAAGBEl KAVEIGC TNV ETTIOTAPN Eival...
va  Eival  TreEpiepyog, va  TTAEl TTiIOW
OTO XPOVO Kal va avalntrioel auTtoug
TOUG avBPWTIOUC TIOU €Kavav KATTola
OUYKEKPIYEVN ETTIOTNMOVIKA avakaAuywn
dlaTuTTWVOVTAG Mia apxn, €va vouo
N e@eupiokovTag pdia diatacn. MpwTta
am’ O6Aa TTPETTEl va €xEIC Mia kaBapn
EIKOVO TNG €TTOXAG TTOU €{noav auToi
ol AavBpwTtrol, aANd Kal TNG VYEVIKAG
EMOTNUOVIKAG yvwong oTtnv  OoTroia
gixav 1TpéoPacon To6TE. ETTEITO TTPETTEN
va dlaBdoeic v aAnBivr 10TOpIq,
TTPETTEl ONAAdN va PABEIC Tov TPOTTO ME
TOV OTI0i0 €QTOOAV OTO QTTOTEAECUA.

To 11 oupPaivel  otav  BAETTEIG
TI  OKEQPTOTAV Ol  EQPEUPETEG  YIA
TIG avaKaAUWEIG TTOU gEkavav,
Ba oe Ponbnoer va KAaTaAdBEIg
ot 0ev  NTav  OIAQPOPETIKOI  ATTO
eoéva. Hrav avepwrtrol ME
OWMa KAl PUOAG  OTTWG  KI €0U.
Otav  OKeEQTOMOOTE TNV  EMMIOTAMN,

Ol TTEPICOOTEPOI ATTO €UAG €XOUME OTO
VOU MJaG uia akadnuaik €AT IKavh
VO  aTToKwOIKOTToINoEl  éva  OUVOETO

European Pupils Magazine
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KOUTO HWU 3a0bukansaT. BebliHocT, Te,
HMWe, BCUYKW, BbLPBUM W3 nonetaTta
Ha 3HaHMeTo. ToBa, OT KOEeTo ce
Hy)XOaeMm, € OTBOPEHU 04U, OuMU,
KOUTO MoraT jda BuOAT, OCTbp
yM, cnocobeH pfa pascbXaoaBa oOT
npyyYnHa KbM [OEUCTBUE, HO Hau-
Beye TOBa, KOETo e Heobxoammo,
€ Manko nose4vye NOOONUTCTBO.
Ako cbp Wcak HwToH He ce 6Ge
3anutan 3awo dbbnkara naga
Ha 3emMdATa, HAMalle Ja 3Haem 3a
rpaButaumnata. Ako Apxumen oT
Cupakysa He 6e nwbonuteH pJa
pa3bepeTe 3aWlo BoagaTa nnucea
BbpXy Mnoga Korato TOW BhA3bI
BbB BaHarta CW, HAMalle ga wuma
HukakBa ,EBpuka“. W npumepute
MOXEexXa Aa npoabiikaT W HaTaTbk.
NmeHHOo nodbonnTcTBOTO UM
NPOMEHN HayuHa, NO KOMTO XopaTa
nornegHaxa KbM CBeTa U ToBa NPOMEHMU
cBeta. Te npomeHmxa cBeta. WU
Taka, Moxe ©Ou 1 BMe, CKbnNn mMnaau

TTPORANUA. 21NV TTPAYHATIKOTNTA,
16000 auToi 000 Kal €UEiG, ONoI pag,
avoiyoupe véa Tredia yvwong. Auto
TToUu XpelaldpaoTe gival avoixta MPAara,
OnAadr) updTIa TTOU PTTOPOUV va Oouv,
€va KOPTEPO MUAAS IKaVO VA EPPNVEUCEI
TNV AITIO KAl TO ATTOTEAECHA, AAAG TTAVW
a1’ OAa AuTO TTOU OUCIAOTIKA XpPEIddeTal
givar  Aiyo  Trapammavw - TTEPIEPYEIQ.

Av o0 ogp loadk Neutwv Oev

avapwTioTav yiaTi £TTece 10 Ao otn I'n,
0¢ Ba ¢Epape TiTroTA YVIa TN BapuTtnta. Av
o ApxiuAdng o Zupakouolog dev ATav
TTEPIEPYOG VA WAEEL, YIOTI TO VEPO EEXEINIOE
OTO TTATWMA OTAV PTIAKE OTN MTTAVIEPQ
Tou, 06¢ Ba @Quwvale «Eupnka». Kal Ta

TTaPadEiyNaATA UTTOPOUV VA OUVEXIOTOUV.

Htav n  Trepiépyeld TOUG  TTOU
GANage TOV TPOTIO TTOU O AvBpWTTOI
EBAeTTAV TOV KOOPO Kal auTr GAAage
TOV  KOopo. AAAagav  TOV  KOOWO.
‘ETOlI PTTOPEIC va KAVEIG KAl OU VveapE

W
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IT- Editorial

SP- Editorial

La curiosita non ha

ucciso il gatto
Molte persone che non si
possono definire scienziati
hanno problemi a capire certe
nozioni nel vasto campo della

conoscenza scientifica.
Ad ogni modo, la via migliore
per capire la Scienza & es-

sere curiosi, andare indietro
nel tempo trovando chi ha sco-
perto certi concetti, principi
scientifici e dispositivi applic-
ativi. All’inizio devi avere chia-
ro I’'ambiente in cui essi hanno
vissuto, e le conoscenze sci-
entifiche basilari che potevano
avere. Quindi, potrai capire e
valutare il percorso che hanno
seguito.

Conoscere e capire cosa

lo scopritore sapesse e pen-

sasse al momento della sco-
perta, ti aiuta a capire che
non sei molto diverso da

loro. Essi sono esseri umani,

con corpo e cervello come i

La curiosidad no matoé

al gato

La mayoria de las personas que no
se pueden llamar cientificos tienen
problemas para entender ciertas no-
ciones relacionadas con este enorme
dominio del conocimiento.

Sin embargo, la mejor manera de
entender la ciencia es ser “curioso”,
es volver atras en el tiempo e investi-
gar a las personas que descubrieron
ese principio cientifico, dispositivo o
concepto. En primer lugar, hay que
tener una idea clara de los tiempos en
que se produjeron y en segundo lugar
de los medios cientificos generales
de que se disponia. En ese momen-
to, podremos leer una historia real;
podremos ver en la forma real que se
produjeron.

Lo que sucede cuando se mira a lo
que los descubridores estaban pen-
los

sando en el momento cuando

descubrimientos fueron realizados,
ayudara a entender que no eran difer-
entes de nosotros. Eran seres hu-
manos, cuerpos y cerebros, igual que

European Pupils Magazine
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tuoi.

Quando si pensa alla Scienza,
molti di noi pensano ad una élite
specialistica capace di decifrare
il mondo complesso che ci circon-
da; infatti essi, noi, tutti cerchia-
mo di semplificare la conoscen-
za. Cio di cui abbiamo bisogno &
aprire gli occhi per far si che siano
capaci di osservare, e una mente
capace di riflettere sulla concat-
enazione tra causa ed effetto. Piu
di tutti, perd, &€ essenziale piu di
curiosita.

Se Sir Isaac Newton non si fosse
chiesto perché la mela cadesse a
terra, non conosceremmo ancora la
gravita. Se Archimede di Siracusa non
avesse avuto la curiosita di trovare
il motivo per cui 'acqua cadesse sul
pavimento quando lui entrava nella
sua tinozza da bagno, non ci sarebbe
stato nessun “Eureka” ... e gli esempi
potrebbero continuare a lungo.

E stata la loro curiosita che ha tras-
formato molto profondamente il modo
con cui la gente guardava il mondo.
Essi hanno cambiato il Mondo! Ades-
so, giovane lettore, € il tuo momento:
sii curioso!

History of Science and Technology

nosotros.

Cuando pensamos en la ciencia,
la mayoria de nosotros pensamos
en una élite bien formada, capaz de
descifrar todas las incognitas que nos
rodean. De hecho, ellos, nosotros,
todos, estamos tratando campos de
conocimiento. Lo que necesitamos
son ojos abiertos, ojos capaces de
ver, una mente aguda capaz de ra-
zonar desde la causa hasta el efecto,
pero, sobre todo, lo que esencial-
mente necesitamos es un poco mas
de curiosidad.

Si

preguntado por qué la manzana

Isaac Newton no se hubiera

cayo a tierra, no sabriamos acer-
ca de la gravedad. Si Arquimedes
de Siracusa no hubiera tenido cu-
riosidad de descubrir por qué el
agua salpico el suelo cuando en-
tré en su bafera, no habria habido
un “Eureka”. Y asi, podriamos ci-
tar muchos mas ejemplos.

Fue su curiosidad lo que cambid la
forma en que la gente miraba el mun-
do y eso cambio el mundo. Ellos cam-
biaron el mundo. Asi que, tu joven lec-
tor, también puedes. Por lo tanto, jSe

curioso!




Jj.s.reid@abdn.ac.uk
School of Natural and Computing $ciences, University of Aberdeen

A notable Bicentenary: Robert
Stirling’'s Engine

Fig. 7. Philips’ Stirling engine powered electri-
cal generator of mid 20th century that has be-
come an icon of the resurgence of Stirling en-
gines.

Fig. 8. The Glasgow Stirling engine model,
courtesy Hunterian Museum, Glasgow

1. Modern times

Two modern investigators of the Stirling engine,
Theodor Finkelstein and Allan J. Organ, were
moved to say “The invention of the closed-cycle
external combustion engine by Stirling in 1816 is
therefore probably one of the most amazing innova-
tions that has ever been made.” . That is certainly
putting it on a pedestal. It was not how the engine
was seen for over a century after its invention. By
1920 it was almost a forgotten device. Another pro-
moter of Stirling cycle machines has commented
“The rebirth of the Stirling engines was due almost
entirely to workers at Philips Research Laboratory
in Eindhoven.” Over the two decades from the end
of the 1930s, Philips developed a portable machine
running on paraffin (or petrol) that generated about
180 W of electricity at 220 V AC, ostensibly for run-
ning field radios and transceivers. A few hundred
were produced. In 1961 they offered unsold stock
to Universities for £75 (in the UK) and the illustration
in Fig. 7 is the photograph accompanying the offer
to my department. The reason for the offer usual-
ly quoted is that radio sets by then didn’t need the
amount of power that the engine offered but the of-
fer letter states that Philips were concentrating their
Stirling cycle effort on their Gas Refrigeration Ma-
chine . Whatever the cause, the Philips MP 1002CA
and variants have become the icon of the modern
resurgence of Stirling engines

2. Stirling Engine Models

Robert Stirling himself made at least two models of
his engine. He gave one to the University of Edin-
burgh in the mid 1820s4 and one to the University of
Glasgow in 1828 (Fig. 8). Both still exist.

If James Watt had personally made models of his
innovative steam engine, or Niklaus Otto of the
first practical internal combustion engine then they
would be considered ‘national treasures’. Stirling’s
models are becoming that. In 2015 the Glasgow
model received the Institution of Mechanical Engi-
neers (IMechE) Engineering Heritage Award.

European Pupils Magazine
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William Thomson, later Lord Kelvin and one of Scot-
land’s most famous physicists, demonstrated this
model to his students for decades. It incorporates
the improvement of water cooling. An entire book
gives further details of both models, including plans
for the model maker to replicate them5. The London
Science Museum displays a sectioned copy of the
Edinburgh model. Nowadays, small, modern mod-
els for sale abound on the internet. They look rather
different.
The Stirling engine scales down very well, making
possible small models that really work, even for
small temperature differences. In fact it is scaling
up Stirling engines to produce powers greater than
about 10 kW that is particularly difficult. The scaling
problem arises because the power an engine could
Fig. produce scales as the cube of its dimensions but
9 Small Stirling engine model of the the surface area through which externally generat-
y-configuration sitting on a mug of hot water. €d heat can be conducted into the engine increases
The power piston is beneath the flywheel; the only as the square of its dimensions.
displacer is the dark object within the lower
wide chamber.
1022 — The model shown in Fig. 9 is the so-called gamma
1020 1 | (y) version of the engine in which the displacer oc-
1 cupies a separate but directly connected chamber
from the power piston. The displacer chamber is
much wider than the power piston in order to trans-
fer a reasonable amount of heat from the warm

101.8 -

=
o
=
)

=
o
=
IS

Pressure (kPa)

oz ) 1 plate. The displacer stroke is correspondingly

w010 el - smaller.

gl Engines of this type are nicely described on the
Volume (cm®) web, with animations6. The use of glass or Perspex

for the cylinder sides helps to reduce the conduction
of heat between the hot and cold reservoirs. Robert
Stirling’s use of a brass cylinder for the displacer in
his first model explains why the Edinburgh version
stopped after quite a short run.

Fig. 10 Indicator diagram measured for a model
similar to that in Fig. 8: courtesy Hiroko Naka-
hara7

It was undoubtedly the reason why he added a cooler to the Glasgow model. The author’s version
never fails to impress, for it runs for well over an hour with its base, the hot reservoir, on a mug of
hot water, tea or coffee. The top plate is the cool reservoir.

It will run with the bottom plate warmed only by the heat of one’s hand. Alternatively the model can
be sat on a table and a cube of ice in a plastic bag (to contain the melted ice) placed on the top
plate. There is no exhaust at all, no hiss of escaping steam nor throaty roar of fumes forced out
into the atmosphere; just the quiet clickety-click of a few moving parts.

Toy models are fun but if a serious Stirling engine can produce electricity at say 5-10% efficiency
from waste industrial hot water, then world-wide a huge amount of electricity could be generated
from heat energy that is now dumped.

Models can make an excellent basis for project work, exploring how much work the engine can do
and how efficient it is. Fig. 10 is an indicator diagram from a similar model to that shown in Fig. 9
determined by Hiroko Nakahara of the University of British Columbia from instrumenting his model.
History of Science and Technology




It shows very well that a real Stirling engine differs substantially from the ‘ideal’ engine. His figures
show that their engine produced 3.4 mW of power with an ‘ideal’ efficiency of 19%. In Nakahara’s
model the displacer was operated by a crank run from the same spindle as the flywheel. In the
author’s model (from Starpower), the piston includes a very small magnet in its base and when it
nears the bottom of its travel the magnet attracts the foam displacer. This quickly moves the cool
air above it to the warm plate below. As the piston rises the displacer is quickly dropped, now mov-
ing the heated air up to the piston cylinder. The displacer is no longer moving sinusoidally and this
should make for a slightly more efficient engine, though it will take instrumentation to verify this.

Fig. 11 shows a typical model of the alpha con-
figuration of the Stirling engine in which the
displacer is situated in a separate cylinder con-
nected via piping that usually contains the re-
generator. A wide variety of geometries can be
found, from directly opposing cylinders, V-layout
to the right-angle geometry of the model in Fig.
11. A small meths burner (on the right) heats the
displacer piston and the model runs quickly for as
long as the flame lasts. The enterprising amateur
mechanic can make an alpha configuration ver-
sion from an existing single-cylinder internal com-
bustion engine, but replacing the ignition with a
coupled displacer cylinder highlights the added
mechanical complexity of the Stirling engine.

Fig. 11 Stirling engine model of the
a-configuration with separate but connected
cylinders containing the power piston and dis-
placer: courtesy Allan Mills.

A variant of the a-version is the engine that James Stirling built for the foundry in Dundee he man-
aged in the 1830s and in one form or another is the version that has been most commonly devel-
oped since for commercial engines that move machinery.

A modern take on the Stirling Engine

The free-piston Stirling engine is a development
e credited to William Beale in the 1960s that takes
us back to the original B-configuration. Beale
founded Sunpower Systems, whose website has
e e coing an animation of the basic idea9. Free piston en-
gines have no rotary parts and can be completely
sealed. A version ideal as a useful electrical pow-
er generator is shown in Fig. 12. A nice piece of
physics makes the operation possible. The phase
angle between the displacer and the power piston
can be controlled by adjusting the resonant fre-
quency of the displacer and its attached spring.
The piston is attached to a powerful magnet and
the application of more basic physics results in its
oscillatory motion inducing the generator’s current
in the enclosing coil.

Fig. 12 Sectional view of a free-piston Stir-

ling engine as used in the Baxi Ecogen and

Viessmann micro-CHP appliances: courtesy
Energy Saving Advisor8.
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High pressure helium is sealed in. There is no need for lubrication, cleaning or other regular main-
tenance. The whole engine is a sophisticated compound of simple ideas. The challenge is to
make such devices cheap enough to generate a few kilowatts of electrical power economically.

Electricity can perform almost every function that needs power (provide transport, create heat and
light, run machinery, etc.). It seems likely that the biggest role for Stirling engines in the future will
be to create electricity for local use. In the late 1930s Philips did indeed begin on the right track to
create the modern Stirling engine.

Robert Stirling and his Legacy

Robert Stirling moved to the Parish of Galston in Ayrshire in 1824 where he was to serve as its well
respected Minister for 54 years. Retirement and a pension were not an option in the 19th century.
This was close to Robert Burns country. His sons Patrick, William, Robert and James all became
railway engineers: engineering was, it seems, in their genes. The fifth son,

David, became a Minister in Ayrshire. Five sons when he himself had had five sisters. Robert
Stirling died at the age of 88 and is buried in Galston Parish churchyard where there is a memo-
rial stone that was renewed in 2014 (Fig. 13). In the same year he was inducted into the Scottish
Engineering Hall of Fame10, joining outstanding engineers like James Watt, Thomas Telford, J. W.
Macquorn Rankine and physicists Lord Kelvin and James Clerk Maxwell.

The Stirling engine had several advantages going for it. These in-
cluded potentially better efficiency than steam engines, no valves,
no cylinder exhaust, quieter running, no need for a plentiful supply
of water, no risk of scalding boiler explosions with the accompany-
ing high insurance, operation using a wide range of fuel, and more.
Ideal, you might have thought, for a locomotive. Yet the fact is that
the Stirling engine made little impact in the 19th century. One of the
main troubles was that the high temperatures desirable for good ef-
ficiency were beyond the metallurgy of the day. Another requirement
for good power output is to use very high pressure for the gas within
the engine. High temperatures also create trouble for lubrication and
piston rings. Stirling engines were large and heavy for the horsepow-
er they produced. In the early years, although Robert Stirling main-
tained a close interest in his idea it could not have helped that he had
a full-time job in quite a different field. His brother James, engineer
by trade and enthusiast, seemed to bow out of developments in the
Fig. 13 The new memo- 1840s. One can speculate that it was James’s connections that facili-
rial stone in Galston cem- tated the University of St Andrews awarding Robert Stirling a doctor-
etery: courtesy Galston ate in 184011.

Parish Church.

It is also clear in hindsight that heat engines of the Stirling type needed development on an indus-
trial scale to become effective. Such development went into steam engines but it was individuals
who tried to develop the hot-air engine. To cite one example, John Ericsson was a Swede who
spent much of his almost equally long life developing similar ‘caloric’ engines between the 1820s
and 1880s, with displacers and regenerators. He was a confident man, ambitious, excellent at
raising capital and fairly prolific with his designs. He worked for much of the time in England and
the United States. His ideas spawned several companies and at least three statues to him exist.
In spite of all this, his engines (which were a variant on Stirling’s in that they had valves) failed to
displace the less efficient, noisy, potentially dangerous steam engines.
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The history of air engine developments in the 19th century is a topic worth exploring12. There
were hot-air engines with valves and compressed air engines. Stirling’s engine was only a minor
player. That, though, is history. There seems to be a feeling that the 21st century is the time of the
Stirling engine. Metallurgy and lubrication are no longer insoluble problems. We shall surely hear
more about Stirling engines in the coming years as their environmentally favourable credentials re-
ceive greater prominence. The web has many links to designs for small Stirling engines created by
a wide spectrum of the interested, from tinkerers to NASA, some with You-Tube videos. You can
also find on the web computer programs for predicting thermodynamic behaviour and efficiency,
the Stirling Engine Society and other forums for enthusiasts.
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A colourful World
that affects our
Emotions

Introduction

Second after second, your eye and brain,
as you look around, work together to gather in-
formation. You notice a red shiny apple nearby
and decide whether you want to eat it. You look
at the dark-
ened sky and
decide that it
will rain to-
day. You see
the black
ink  written
words  you
are now
reading and
sort out the
meaning. In
conclusion,
you are be-
ing affected
by colour. Is
this state-
ment true?

The colour of the apple you saw helps you
decide its ripeness and desirability. The co-
lour of the sky and clouds helps you know the
weather. As you read the words of this article,
your eyes are comfortable with the colour
contrast between the black text and the back-
ground. So, perhaps without noticing it, we
constantly use colour to help us process infor-
mation about the world around us. But colour
also has an impact on our emotions.

Advertising is nowadays the area
where we can mostly identify the power
of colours on our emotions. As you walk
along the aisles of a store, you are sur-
rounded by an array of packaging that
is designed to catch your eye. Whether
you realize it or not, advertisers carefully
select colours and colour combinations
to appeal to your specific desires, your
gender, and your age group. Home dec-
orators, clothing designers, and artists
also know that colours can evoke emo-
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O Lume colorata
ce ne influenteaza
emotional

Introducere

Clipa de clipa, ochiul si creierul, in timp ce
priviti in jur, lucreaza impreuna pentru a strénge
informatii. Observati un mar rosu stralucitor in ap-
ropiere si hotarati daca vreti sa-l mancati. Priviti
cerul intune-
cat si decideti
ca va ploua
azi. Vedeti cu-
vintele scrise
cu cerneala
neagra pe
care le cititi
acum si le
deduceti
semnificatia.
In concluzie,
sunteti
afectat de
culoare. Este
adevarata
aceasta
afirmatie?

Culoarea marului pe care l-ati vazut va ajuta
sa decideti daca e copt si daca-| doriti. Culoarea
cerului si nori va ajuta sa cunoasteti vremea. Pe
masura ce cititi cuvintele din acest articol, ochii
dumneavoastra se acomodeaza cu contrastul de
culoare dintre textul negru si fundal. Deci, fara a
observa, folosim in mod constant culoarea pentru
a ne ajuta sa procesam informatii despre lumea
din jurul nostru. Dar culoarea are si un impact asu-
pra emotiilor noastre.

Publicitatea este in prezent domeniul in care
putem identifica in cea mai mare parte puterea
culorii asupra emotiilor noastre. Pe masura ce
va plimbati de-a lungul culoarului unui maga-
zin, sunteti inconjurat de o serie de ambalaje
concepute pentru a va prinde ochii. Indiferent
daca va dati seama sau nu, agentii de publicitate
selecteaza cu atentie culorile si combinatiile de
culori pentru a face fata dorintelor dumneavoastra
specifice, sexului si grupului de varsta. Decora-
torii, designerii de imbracaminte si artistii stiu, de
asemenea, ca culorile pot provoca un raspuns
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tional response. emotional.

Moreover, people may interpret co- In plus, oamenii pot interpreta culorile in mo-
lours in differ- duri  diferite
ent ways due datorita  cul-
to local culture turii si obicei-
and customs. urilor locale.
For instance, MEANS: | | MEANS: | | MEANS: | | MEANS: || MEANS: | | MEANS: De  exemplu,
some people in g;%:g? DEEP| |trustorder] | saiance spirit INSTINCT unii  oameni

i i fivity| |LOYALTY i i
Asia .assomate wansers| [Soohivl LD lg_zgtmrg CONTENT| WARMTH din o Asia
red with good longterm) |originalf Jauthorify| | snetuary control| |sptimistic asociaza rosu

eminine | |[stimualation .
fortune and cel- e e :"f ':‘: el cu noroc si
ebration, but in | o0e Ve Kiaisassion| [CONTTON| | generous icent| (S0l sarbatoare,

: s | [reneee] [emcusce] femonsil (CICITTY | [Gvorevee] [FREEDON :
parts of Africa, imakriorbind l e respectable [success| | posperity| | OPEN impulse dar Ivn. un-
red is the colour ncororow| |Eantasy safefysos | |ambifion| |mofivation ele parti ale
of mourning, BRAN DS: snugs BRANDS: | | BRANDS: | | BRANDS: | | BRANDS: | | BRANDS: Africii, rosu
while in other n.é bp| | Q @ @& este culoarea
civilisations it IRaabok| | i (|| &= o& doliului, in
denotes aggres- Zd||gme| e imp ce in
sively. In spite of i« .m ﬁ.‘@ y@ -, alte civilizatii
their cultural in- oo e — denota
NS oM Fig2Colusandemotons o2 o8l
ever, humans tate. In ciuda
share the same mostenirii
emotional re- lor culturale,

sponse to certain colours. Let us consider
some colours and the way in which they
can affect us.

Red

The red colour has very high visibility. Red has
often been associated with energy, war, and dan-
ger. It is an emotionally intense colour and can
enhance human metabolism, increase respiration
rate, and raise blood pressure. Red is a dominat-
ing colour; red produces gravity and heightened
awareness. Red can take on a variety of meaning,
associated with both love and war, but the unifying
factor in all meanings is a sense of importance, for
example the effect of the red carpet.

Red is a colour best used cautiously. Its knack
for attracting attention makes it a priceless tool for
designers, but excessively it will inhibit relaxation.
Lighter shades emphasize the energetic aspects
of red — including youthfulness — while darker
shades emphasize power, and even durability,
such as a brick wall.

Green
The green colour produces a reaction oppo-
site to that of red, for it slows metabolism and

oamenii au acelasi raspuns emotional la anumite
culori. S& luam in considerare cateva culori si
modul cum ne pot afecta.

Rosul

Rosul are vizibilitate foarte mare. Rosul a fost
adesea asociat cu energie, razboi si pericol. Este
o culoare emotionala intensa si poate spori metab-
olismul uman, creste frecventa respiratiei si ten-
siunea arteriala. Rosul este o culoare dominanta;
rosu produce gravitate si constientizare sporita.
Rosul poate lua o varietate de semnificatii, asoci-
ate atat cu iubirea, cat si cu razboiul, dar factorul
unificator in toate sensurile este un sentiment de
importanta, de exemplu efectul covorului rosu.

Rosu este o culoare care trebuie cel mai
bine sa fie folosita cu prudenta. Nuantele
mai deschise subliniaza aspectele ener-
getice ale culorii - inclusiv tineretea - in
timp ce nuantele mai intunecate subliniaza
puterea si chiar durabilitatea, cum ar fi un
zid de caramida.

Verdele
Verdele produce o reactie opusa celei de
culoare rosie, deoarece incetineste metabolis-
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produces a calming effect. Green is a restful
colour and it is often associated with tranquillity.
We feel relaxed when we see green gardens and
hillsides.

As the bridge between stimulating warm
colours (red, orange, yellow) and calming
cool colours (blue, purple), it is the most bal-
anced of colours, lending it an air of stabil-
ity. It’s also a popular choice as an accent or
for calls-to-action because it stands out, but
more softly than the warmer colours. In West-
ern Culture, it also represents money and fi-
nancial safety.

Blue

Itis consid-
ered to be one
of the most
popular co-
lours in web
design — and
for good rea-
son.

There is
blue used
on a lot of

websites
because, to
sum it up, it
is the colour
of trust. Blue is the colour of calm and se-
renity, it inspires security and a feeling of
safety. That is why, blue is a colour often
used by banks. However the calming ef-
fects also make blue a friendly and invit-
ing colour, which explains its adoption by
Facebook and Twitter.

As if that weren’t reason enough to
use it, blue is also incredibly versatile;
its vibrancy has more drastic effects
than other colours. Light blue is the co-
lour of water and the sky, so it generally
has a refreshing and free feeling — even
energizing if bright enough, but still re-
taining that reliable calm.

Purple

Associated in history with royalty, pur-
ple creates an air of luxury, even deca-
dence. When decorating, the large use of
purple is a easy way to create a sense of

History of Science and Technology

Fig.3. The red carpet effect

mul si produce un efect calmant. Verdele este o
culoare odihnitoare si este adesea asociata cu
linistea. Ne simtim relaxati cand vedem gradini
verzi si dealuri.

Ca o punte intre stimularea culorilor calde
(rosu, portocaliu, galben) si culorile racoroase
(albastru, purpuriu), este cea mai echilibrata din-
tre culori, oferindu-i un aer de stabilitate. Este, de
asemenea, o alegere populara ca accent sau pen-
tru apeluri de actiune, deoarece se evidentiaza,
dar mai incet decéat culorile mai calde. in cultu-
ra occidentala, reprezinta si bani si siguranta
financiara.

Albastrul

Albastrul
este  consid-
erat a fi una
dintre cele mai
populare culori
in designul
web.

Albastrul
este folosit pe
o multime de
site-uri  web,
deoarece
este culoarea
increderii.
Albastrul
este culoarea calmului si a seninatatii, inspira
siguranta si un sentiment de liniste. De aceea,
albastrul este o culoare adesea folosita de banci.
Cu toate acestea, efectele de calmare, de ase-
menea, fac din albastru o culoare prietenoasa si
primitoare, ceea ce explica adoptarea ei de catre
Facebook si Twitter.

Ca si cum acest lucru nu ar fi un motiv suficient
pentru a o folosi, albastrul este, de asemenea,
incredibil de versatil. Vibratia sa are efecte mai
drastice decat a altor culori. Lumina albastra este
culoarea apei si a cerului, astfel incat, in general,
are un sentiment racoritor si liber - chiar daca este
energizant daca este suficient de luminos, dar
pastreaza inca acel calm sigur.

Movul

Asociat in istorie cu regalitatea, movul creeaza
un aer de lux, chiar decadenta. Atunci cand se
decoreaza, utilizarea intensa a movului este o
modalitate usoara de a crea un sentiment de



elegance or high-end appeal, even if the
budget is tight.

Lighter shades of purple bring to mind
spring and romance, especially lavender.

Darker shades of purple add more
mystery, and can even symbolize cre-
ativity. Darkening the
shade will also turn
the romantic elements
more sensual.

Yellow

Yellow is a strange
colour: it is often associ-
ated with happiness, but
also activates the anxi-
ety centre of the brain.
Like red and orange, it’'s able to stimulate
and vitalize — it’s the colour of warning signs
and taxis — but use bright yellow sparingly
because of the potential negative connota-
tions.

Lighter shades play on the happiness aspects,
reminding users of summer and the sun. Darker
shades, including gold, add more weight and give
a sense of antiquity.

Bibliography
http://www.creativeblog.com/web-design/12-co-
lours-and-emotions-they-evoke-61515112
http://hmi.ewi.utwente.nl/verslagen/capita-selec-
ta/CS-Nijdam-Niels.pdf
http://iml.jou.ufl.edu/projects/Fall05/rosenblatt/
purple.html

eleganta sau de inalta calitate, chiar daca bugetul
este restrans.

Nuantele mai deschise ale movului aduc in
minte primavara si romantismul, mai ales lavanda.

Nuantele mai inchise ale acestuia adauga un
mister suplimentar si chiar pot simboliza creativi-
tatea. Nuantele mai inchise
vor face, de asemenea, ca
elementele romantice sa
devina si mai senzuale.

Galbenul

Galbenul este o culoare
ciudata: adesea este aso-
ciat cu fericirea, dar, de
asemenea, activeaza cen-
trul de anxietate al creieru-
lui. La fel ca si rosu si portocaliu, este capabil sa
stimuleze si sa vitalizeze - este culoarea semnelor
de avertizare si a taxiurilor - care folosesc galben
stralucitor, din cauza potentialelor conotatii nega-
tive.

Nuantele mai deschise accentueaza aspecte
legate de fericire, amintindu-le utilizatorilor de
vara si de soare. Nuantele mai intunecate, inclu-
siv aurul, adauga mai multa greutate.
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brand-1024x590.jpg
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The SeaOtter’s
Fur

Blana Vidrei de
Mare

Introduction

Biomimetics is the imitation of the models,
systems, and elements of nature for the pur-
pose of solving complex human problems. The
term “biomimetics” derive from Ancient Greek:
Biog (bios), life, andpiunoig (mimésis), imitation,
fromuipgeioBal (mimeisthai), to imitate, frompiuog
(mimos), actor.

Living organ-
isms have evolved
well-adapted  struc-

tures and materials
over geological time
through natural se-
lection.  Biomimet-
ics has given rise to
new technologies
inspired by biological
solutions at macro
and nano scales. Hu-
mans have looked at
nature for answers to
problems throughout our existence. Nature has
solved engineering problems such as self-healing
abilities, environmental exposure tolerance and
resistance, hydrophobicity, self-assembly, and
harnessing solar energy.

One astonishing exaple of applied bio-
mimetic is the study of cold water mamals
such as the sea otter or that of the sea
beaver in order to find out how to produce
equipment to be used in different areas that
range from biology studies to wet suits for
surfers.

The nature

Many aquatic mammals that live in cold
waters have a thick layer of blubber under
the skin to help them stay warm. The sea
otter relies on another insulation meth-
od—a thick fur coat.

The fur of the sea otter is denser than that of
any other mammal, with some one million hairs
per square inch (155,000 per sq cm). When the
otter swims, its coat traps a layer of air close to its
body. That air acts as an insulator, preventing the
History of Science and Technology

Introducere

Biomimetica este imitarea modele-
lor, sistemelor si elementelor naturii in
scopul rezolvarii problemelor umane com-
plexe. Termenul ,biomimetica” deriva
din greaca antica: Biog (bios), viata si

MIgnoig (mimésis), imitatie, de la pipéioBal
(mTmeisthai).

Organismele vii
au dezvoltat struc-
turi  si materiale
bine adaptate in
timp geologic prin
selectia naturala.
Biomimetica a dat
nastere unor noi
tehnologii  inspirate
de solutii biologice
la scara macro si
nanometrica. Oame-
nii au studiat natura
pentru a raspunde la
probleme de-a lungul existentei noastre. Natura a
rezolvat probleme de inginerie, cum ar fi abilitatile
de auto-vindecare, toleranta la expunerea medi-
ului si rezistenta, hidrofobicitatea, auto-asamblar-
ea si valorificarea energiei solare.

Una dintre cele mai uimitoare exemple de
biomimetica aplicata este studiul mamiferelor de
apa rece, cum ar fi vidra de mare sau cea a cas-
torului de mare, pentru a fi in masura sa produca
echipamente pentru a fi utilizate in diferite domenii
care merg de la studiile de biologie la veste pentru
surferi.

Natura

Multe mamifere acvatice care traiesc in ape
reci au sub piele un strat gros de grasime, care
le ajuta sa-si pastreze caldura corporala. Vidra
de mare insa foloseste altd metoda de izolare
termica: o blana deasa.

Blana vidrei este mai deasa decat cea a
oricarui alt mamifer, avand aproximativ 155 000
de fire pe centimetru patrat. Cand vidra inoata, in-
tre fire, aproape de corp, ramane un strat de aer.
Acest strat are rol izolator, impiedicand apa rece




cold water from coming into direct contact with the
animal’s skin and sapping its body heat.

The immitation

Scientists believe that there is a les-
son to be learned from the sea otter’s fur.
They have experimented with a number of
artificial fur coats, varying such factors as
hair length and
hair spacing.
The research-
ers have con-
cluded that “the
denser and the
longer the hairs
are, the dryer or
the more water-
repellent the
hairy surface
is.” Put another
way, sea otters
can boast a tru-
ly efficient fur
coat.

"We are particularly interested in wet suits for
surfing, where the athlete moves frequently be-
tween air and water environments,’ Anette (Peko)
Hosoi, a professor of mechanical engineering and
associate head of the department at MIT, told MIT
News.

‘We can control the length, spacing,
andarrangement of hairs, which allows
us to design textures to match certain
dive speeds and maximize the wetsuit’s
dry region.’

Traditional wet suits are usually de-
signed with a foamed neoprene, a stretchy
synthetic rubber material, which can come
in different thicknesses — the thicker the
neoprene is, the warmer the suit will be.

However, while visiting Taiwan, Hosio
and her team met with sporting goodsmak-
ers who were interested in wetsuits with
sustainability and asked about ‘a bio-in-
spired solution’.

‘Surfers, who go in and out of the water,
want to be nimble and shed water as quickly
as possible when out of the water, but retain
the thermal management properties to stay

sa intre in contact direct cu pielea si sa reduca
temperatura corpului.

Imitatia

Oamenii de stiinta sunt de parere ca pot invata
ceva studiind blana vidrei. S-au efectuat mai multe
experimente cu diverse blanuri artificiale, factorii
variabili fiind lungimea firului de par si distanta din-
tre fire. Cercetatorii
au ajuns la conclu-
Zia ca ,cu cat este
mai deasa blana
si cu cat este mai
lung firul de par, cu
atat blana raméne
mai uscata, iar
suprafata ei este
mai hidrofuga”.
Simplu spus, vi-
dra de mare se
poate mandri
cu o hainuta de
blana cu adevarat
calduroasa.

,ountem interesati in special de costumele
pentru surfing, unde sportivul se misca frecvent
intre mediul aerian si cel al apei” - a declarat pen-
tru MIT NewsAnette (Peko) Hosoi, profesor de in-
ginerie mecanica si sef asociat al departamentului
de la MIT.

,Putem controla lungimea, spatierea si aran-
jarea parului, ceea ce ne permite sa proiectam
texturi pentru a se potrivi cu anumite viteze de
scufundare si pentru a maximiza regiunea uscata
a costumului.”

,Costumele traditionale sunt, de obicei, conce-
pute cu un neopren spumat, un material elastic de
cauciuc sintetic, care poate veni in diferite grosimi
- cu cat este mai neopren, cu atat mai cald va fi
costumul.”

,Cu toate acestea, in timpul vizitei la Taiwan,
Hosio si echipa sa s-au intélnit cu producatori de
marfuri sportive care erau interesati de costumele
cu durabilitate si au cerut ,o solutie inspirata din
lumea biologica”.

,ourferii, care intra si ies din apa, doresc sa
fie agili si sa se scuture de apa céat mai repede
posibil atunci cand ies din apa, dar sa pastreze
proprietatile de gestionare termica pentru a
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warm when they are submerged”, she said.

Conclusions

Researchers hope that their studies will lead
to technological advances in the design and
production of novel water-repellent textiles.
This may lead some to wonder whether peo-
ple who have to dive in cold waters may not be
better off wearing a hairy wet suit—one similar
to that of the sea otter!
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ramane calde cand sunt scufundati” - a spus ea.

Concluzie

Cercetatorii spera ca studiile lor sa ajute la
proiectarea si realizarea unor materiale textile hi-
drofuge mai performante. In urma acestor experi-
mente, unii se intreaba daca nu cumva ar fi mai
bine ca scafandrii care fac scufundari in ape reci
sa poarte un costum umed de blana, asemanator
cu cel al vidrei de mare.
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ew Technology
in the Kitchen

In our free time unfriendly world,
eating healthy has become a prob-
lem. Scientists have invented a lot
of devices to be used to make cook-
ing healthier and easier Here is an
array of the best gadgets that tech-
nology brought into our kitchens.

An excellent investment to help people
cook healthy legumes and whole grains.
Taking only about a quarter of the time of
a regular stove-top saucepan, it is very
useful for busy workers. A high-legume
intake is the strongest dietary predictor
of a long life span!

Your vegetables or lean meats can be
char-grilled without any added oil by press-
ing them between non-stick ribbed cooking
plates, which allow any fat to drain away in
a removable tray.

This ageless time-saving device helps make
moist and tender meals, such as casseroles, le-
gume curries and soups with little effort. People
simply set the meal in the mornings and it cooks
all day without supervision.

A rice cooker is an invention that
steams rice so that it is light and
fluffy without adding oil or fat. Smaller
rice cookers for 1-2 persons are also
available. The best rice types include
brown, red, basmati and Doongara.

The steamer is the original way

Radu Negru National College of Fagaras

Tehnologie noua in
Bucatarie

In lumea ocupaté lipsitd de orice timp liber
in care traim, mancarea sanatoasa a deve-
nit o problema. Oamenii de stiintd au inventat o
multime de dispozitive care sa fie folosite pentru
a face ca gatitul sa fie mai sanatos si mai usor.
lata o serie dintre cele mai bune aparaturi pe care
tehnologia le aduce in bucatariile noastre.

O investitie excelenta pentru a ajuta oamenii sa
gateasca leguminoase sanatoase si cereale inte-
grale. Durand doar aproximativ un sfert din timpul
normal de gatire, este foarte utila pentru munci-
torii ocupati. Un aport ridicat de leguminoase
este cel mai puternic indicator alimentar pentru o
durata lunga de viata!

Legumele dvs. sau carnea slaba pot fi gatite
fara grija, fara adaugarea de ulei prin presarea
lor intre placile de gatit cu nervuri lipite, care
permit ca orice grasime sa se scurga intr-o
tava detasabila.

Acest dispozitiv fara varsta va ajuta sa faceti
mancaruri lichide si delicate, cum ar fi tocanite,
curry de legume si supe, depunand doar putin
efort. Se fixeaza mancarea dimineata si se
gateste toata ziua fara supraveghere.

Fierbatorul de orez este o inventie care fierbe
orezul la aburi, astfel incat este usor si pufos fara
a adauga ulei sau grasime. Sunt disponibile si
fierbatoare de orez mai mici pentru 1-2 persoane.
Cele mai bune tipuri de orez includ orezul maro
integral, cel rosu, orezul basmati si Doongara.

Aparatul care gateste cu aburi reprezintd mod-
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to cook low-fat vegetables. Steam-
ers usually come with a pot or set of
pots, or they can be bought separate-
ly. For extra flavour, the vegetables
can be sprinkled with lemon juice and
fresh herbs, or they can be added a
dollop of low-fat yoghurt rather than
drowning them in oil or sour cream.

These make healthier stir-fries loaded
with colourful vegetables but lean on the
oil. Non-stick and titanium woks are now
available, which don’t require seasoning.
Titanium is the premium choice, as it is
an excellent heat conductor.

A salad spinner is used to spin-dry
washed leaves, so they are refreshed
but not soggy. A mini spinner is al-
so available on the kitchen utensils
market, which is ideal for a single
person or delicate greens, such as
rocket or fresh herbs and berries. It
helps us enjoy dark leafy greens ev-
ery day!

A blender (sometimes called a liquidiser in
British English) is a kitchen and laboratory ap-
pliance used to mix, purée, or emulsify food and
other substances. A stationary blender consists
of a blender jar with a rotating metal blade at the
bottom, powered by an electric motor in the base.
Some powerful models can also crush ice. The
newer immersion blender con-
figuration has a motor on top
connected by a shaft to a rotat-
ing blade at the bottom, which
can be used with any container.

History of Science and Technology

ul original de a gati legume cu continut scazut de
grasimi. Aparatul care gateste cu aburi este pro-
dus de obicei cu un vas sau set de vase sau pot fi
cumparate separat. Pentru o aroma suplimentara,
legumele pot fi stropite cu suc de lamaie si ier-
buri proaspete, sau le poate fi adaugata o lingura
mare de iaurt cu continut scazut de grasime, mai
degraba decat sa fie inecate in ulei sau smantana.

Acestea fac stir-fry - amestec de legume color-
ate - sarace in ulei. Acum exista pe piata si pro-
duse care nu necesita folosirea de grasime care
sunt din materiale anti-aderente sau titan. Titanul
este alegerea cea mai buna, deoarece este un ex-
celent conductor de caldura.

Uscatorul de salata este folosit pentru a se us-
ca prin centrifugare frunze de legume, astfel incat
acestea raman proaspete dar nu incarcate de
apa. Un mini uscator de salata este de asemenea
disponibil pe piata ustensilelor de bucatarie, care
este ideal pentru o singura persoana sau pentru
verdeturi marunte, ierburi proaspete si fructe de
padure. Ne ajuta sa ne bucuram in fiecare zi de
verdeata!

Un blender (uneori numit lichidifiant Tn limba
engleza britanica) este un aparat pentru bucatarie
si un aparat de laborator folosit pentru amestecar-
ea, pulverizarea sau emulsifierea alimentelor si a
altor substante. Un blender stationar este alcatuit
dintr-un vas de amestecare cu o lama de metal
rotativa la partea inferioara, alimentata de un mo-
tor electric in baza. Unele modele puternice pot
zdrobi gheata. Configuratia noului mixer cu imer-
siune are un motor conectat la partea superioara
printr-un arbore, la o lama rotativa la partea
inferioara, care poate fi utilizata cu orice recipient.
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https://www.wareable.com/smart-home/best-
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The 3D Printing

The 3D printing is a new technology that
consists of creating a three-dimensional ob-
ject superimposing material layers succes-
sively. It is made with the manufacturing by
addition, that contrary to the manufacturing by
subtraction (taking a big piece of material and
give shape to it), the object is created with a
digital stencil adding dispersed material little
by little.

The 3D printing is carried out in a 3D print-
ing machine, a machine that from a design
made in a computer, it can create figures with
volume, that is to say, figures with height,
length and width.

Every 3D printing machine creates objects by
layers by an addition process. The different types
of 3D printing machines differentiate because of
the differences in the object’'s manufacturing pro-
cess:

*Ink printer: is uses an ink with binder
function that compacts the dust. Using the
ink, we can print in different colors. Using
as material the plaster (also cellulose, but it
is less frequent) the obtained piece is frag-
ile. We can harden it inecting cianocrilato
or epoxi, or give it elasticity injecting elas-
tomers.

It is faster and more economic than
the other printing methods, but the re-
sult is more fragile.

Example of a printing
machine

Fig.1.

Laser printer: it joins the particles of sub-
stratum (plastics or metals) with a high power
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La Impresion 3D

La impresion 3D es una nueva tecnologia que
consiste en crear un objeto tridimensional super-
poniendo capas de material sucesivamente. Es
realizada mediante la fabricacién por adicién,
que al contrario de la fabricacion por sustraccion
(coger una pieza grande de un material y luego ir
dandole forma), se va creando el objeto con una
plantilla digital afiadiendo poco a poco material
disuelto.

La impresion 3D se lleva a cabo en una impre-
sora 3D, que es una maquina que a partir de un
disefio hecho en el ordenador, es capaz de crear
figuras con volumen, es decir, figuras con alto,
largo y ancho.

Todas las impresoras 3D crean los objetos por
capas mediante un “proceso aditivo”. Los distintos
tipos de impresoras 3D se distinguen por las dife-
rencias que hay en el proceso de fabricacién del
objeto:

*Impresora de tinta: utiliza una tinta con funcion
de aglomerante que compacta el polvo. Al usar
tinta, se puede imprimir en varios colores. Al uti-
lizar como material escayola (o también celulosa,
pero es menos frecuente) la pieza obtenida es
fragil. Se puede endurecer infiltrando cianocrilato
0 epoxi, o darle elasticidad introduciendo elas-
témeros.

Es un método mas rapido y econémico que los
otros sistemas de impresion, pero el resultado ob-
tenido es mas fragil.

L A

Fig.2. Printing f clothes

sImpresora laser: une las particulas de sustrato
(plasticos o metales) con un laser de alta poten-



laser. These particles heat up melting with
those that surround them and with the lower
layer. The obtained pieces are of one color and
they are very rigid. The obtained product can
be polished, contrary to the ink printers.

This printing method is slower and more ex-
pensive, however, the results have a bigger resist-
ance.

*Printer that inject polymers: it injects lig-
uid resins cured with ultraviolet light (pho-
topolymers with an acrylic base). It has a
big precision and its surface texture is char-
acteristic. It is not necessary to wait for the
impression.

This printer was the first in injecting two materi-
als in the same impression.

cia. Estas particulas se calientan fundiéndose con
las que las rodean y con la capa inferior. Las pie-
zas que obtenemos son de un solo color y tienen
gran rigidez. El producto obtenido se puede pulir,
a diferencia del de las impresoras de tinta.

Es un método mas caro y lento, aunque
los resultados obtenidos son mas resis-
tentes.

sImpresoras que inyectan polimeros: inyecta
resinas en estado liquido curadas con luz ultra-
violeta (fotopolimeros con base acrilica). Tiene
mucha precision y su acabado de superficie es
caracteristico. No hay que esperar tiempo para la
impresion.

Esta impresora ha sido la primera en conseguir
inyectar dos materiales en la misma impresion.

Materials
Most common materials

*ABS: it is the plastic that we find in electrical
appliances and some toys. It resists high tempera-
turas and it is very hard. It is possible to paint it
and it is easy to paste other pieces on it.

*PLA: itis a thermoplastic of natural or-
igin. It has a lot of colors and its impres-
sion is faster. It doesn’t send out toxic
gases, contrary to the ABS.

Other materials to obtain a spe-
cial texture or flexibility

Materiales:
Materiales mas comunes

*ABS: es el tipo de plastico que encontramos
en electrodomésticos y algunos juguetes. Resiste
altas temperaturas y es muy duro. Se puede pin-
tar sobre él y es facil pegar en él otras piezas.

*PLA: es un termoplastico de origen natural.
Tiene una gran diversidad de colores y una impre-
sibn mas rapida. No emite gases toxicos, a dife-
rencia del ABS que si lo hace.

Otros materiales que nos permiten obtener una
textura especial o flexibilidad
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sLaybrick: mixture of gypsum and plastic. The
created pieces have a texture similar to the one of
the rocks.

sLaywoo-D3: mixture of wood and plastic. The
created objects look like wood.

+Soft PLA (flexible PLA): it is made of rubber.
This material makes the impression of flexible ob-
jects possible.

*Nylon: it is more resistant and flexible tan the
ABS and the
PLA. It is natural,
waterproof and
reusable.

*Bendlay:
it is flexible
and transpar-
ent. It is used
to make pans

and bottles,
so it is secure
for the con-

tact with food.

Uses
In medicine

The use of
3D printing ma-
chines is very
advanced. It is used in:

*Prosthesis: at the beginning it was only
used in odontology and, nowadays, it is
used to make other implants of prosthesis
too. One of the advantages is that children
that need prosthesis can change them
without wasting a lot of money when they
grow.

*Transplant: nowadays, a tissue simi-
lar to the human tissue has been printed,
some bones of the cranium to reconstruct
a face and a vertebra to replace one with
cancer.

sLaybrick: mezcla de yeso y plastico. Las pie-
zas creadas tienen una textura similar a la de la
piedra.

*Laywoo-D3: mezcla de madera y plastico. Los
objetos se ven como de madera.

+Soft PLA (flexible PLA): es de
goma. Permite la impresiéon de obje-
tos flexibles.

*Nylon: es mas resistente y flexible que el ABS
y el PLA. Es nat-
ural, resistente al
agua vy reutiliz-
able.

*Bendlay: es
flexible y traspar-
ente. Se usa
para hacer recip-
ientes y botellas,
pues es seguro
para el contacto
con la comida.

Usos:
En medicina

El uso de las
impresoras 3D
en este campo
estd muy avan-
zado. Se emplea en:

*Proétesis: al principio sélo se utilizaba en la
odontologia y ahora se usa también para realizar
otros implantes de prétesis. Una de las ventajas
de estas protesis, es que los nifos que las necesi-
tan segun van creciendo pueden ir cambiando
su protesis sin que cueste una gran cantidad de
dinero.

*Trasplantes: hoy en dia, ya se ha impreso un
material parecido al tejido humano, algunos de
los huesos del craneo para reconstruir un rostro
y una vértebra para sustiruir a una con un tumor
maligno.
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*Organs: to print, alive cells are used.
It is one of the biggest objectives that we
want to reach, being the biggest of them
the heart impression. Some miniature pro-
totypes have been done.

*Others:

-Escoliosis: is a desviation of the spine.
When the curve passes a certain number of
degrees, is necessary to wear a corset. The
printed corset is more adapted to the person
and more comfortable.

-To print sonographies.

-To replace an arm sling.

«Organos: como material para imprimir se utili-
zan células vivas. Es uno de los grandes objetivos
que se quieren alcanzar, siendo el mayor de ellos
la impresion del corazén. Se han realizado algu-
nos prototipos en miniatura.

*Otros:

-Escoliosis: es una desviacion de la columna
vertebral. Cuando la curva supera unos determi-
nados grados, se debe usar un corsé. Se puede
imprimir un corsé mejor adaptado a la persona y
que resulta mas comodo.

-Se usa para imprimir ecografias.

-Como sustitucion de la escayola.

In automotion: creation of prototypes of ve-
hicles.

In the space: NASA and ESA are
working to create components and
tools that can be printed directly into
space to save weight and space.

In the industry: impression of clothes, train-
ers...

In the diet: manufacture of chocolate cake, piz-
za bases...

Finally, 3D printing has the advantages
that created objects can be customized and
that in the future it will have multiple appli-
cations.

The disadvantages are that, currently, it is an
expensive method and the process is slow. Be-

cause of that, 3D printing machines aren’t used at
home yet.

En automocion: creacion de prototipos de ve-
hiculos.

En el espacio: la NASA y la ESA estan traba-
jando para poder crear componentes y herra-
mientas que se puedan imprimir directamente en
el espacio para ahorrar peso y espacio.

En la industria: impresion de ropa, zapatillas de
deporte...

En la alimentacion: fabricacion de tartas de
chocolate, bases de pizzas...

Finalmente, la impresién 3D tiene las ventajas
de que los objetos creados pueden ser personal-
izados y que en el futuro tendra multiples aplica-
ciones.

Las desventajas son que actualmente es un
método caro y el proceso es lento, por eso todavia
no se usan las impresoras 3D en casa.

European Pupils Magazine



(1219

Webgraphy:
https://es.wikipedia.org/wiki/
Impresi%C3%B3n_3D
https://www.weforum.org/es/agenda/2015/03/
tecnologia-emergente-2015-fabricacion-por-
adicion/
http://3dmakers.com.mx/como-funciona-una-
impresora-3d/
http://impresora3dprinter.com/impresoras-3d-
argentina/impresora-3d-sis-sinterizado-laser-
selectivo/
https://es.wikipedia.org/wiki/Impresora_3D
http://www.areatecnologia.com/informatica/
impresoras-3d.html
http://www.tecnonauta.com/notas/1881-
impresoras-3d-materiales

Iconography:

Picture 1: http://3dmakers.com.mx/wp-content/
uploads/2016/07/como-funciona-una-impresora-
3d.jpg

Picture 2: http://bsdi.es/wp-content/
uploads/2016/11/3d-760x675.jpg

Picture 3: http://www.wercan.com/es/

images/2015/09/28/wer-mostfun-sail-3d-printer-
metal-frame-structure-acrylic-covers-optimized-
build-platform-h-type-single-drive-works-with-tpu-
and-pla-6151_3.jpg

Picture 4: https://www.jlbstudio.es/210-thickbox__
default/nobel-10-a.jpg

Picture 5: https://annmarieshillito.files.wordpress.
com/2012/07/maxit.jpg

Picture 6: http://tn.cdn.neox.es/thumbs/
fotos/1087x1024_3/1881-rollo-abs.jpg

Picture 7 http://tn.cdn.neox.es/thumbs/
fotos/1087x1024_3/1881-rollo-pla.jpg

Picture 8: http://estaticos.elperiodico.com/
resources/jpg/1/9/protesis-roboticas-open-
bionics-basadas-disney-1444666093091.jpg
Picture 9: http://www.c4c.cl/wp-content/
uploads/2015/07/bioimpresion.jpg

Picture 10: http://static.betazeta.com/www.chw.
net/up/2013/02/Bioprinter3D-portada-660x350.

jpg
Picture 11: http://monicadeprit.com/wp-content/
uploads/2016/02/2A.jpg

Referred teacher: Angel Delgado-Aguilera Mufioz

History of Science and Technology




Claudia Hernandez Villasevil
claudiahdezvilla@gmail.com

IES “Julio Verne?”, Bragas, Toledo

3D Glasses

Introduction

The 3D glasses are glasses that allow people
to see in three dimensions certain two-dimension-
al images.

Stereoscopy is a technique capable of col-
lecting three-dimensional visual information
and creating the illusion of seeing more deeply
through a stereographic image.

The history of glasses and stereoscopy is
very interesting, since these two are closely
related using most of the advances of one
subject in the other immediately, although
not always the stereoscopy covers a spec-
trum bigger than the one of the 3D glasses.

Las Gafas 3D

Introduccién

Las gafas 3D son gafas que permiten ver en
tres dimensiones en ciertas imagenes bidimen-
sionales.

La estereoscopia es cualquier técnica capaz
de recoger informacion visual tridimensional y
crear la ilusion de ver con mas profundidad medi-
ante una imagen estereografica.

La historia de las gafas y de la estereoscopia
es muy interesante, ya que estas dos estan muy
relacionadas usandose la mayoria de los avanc-
es de una materia en la otra inmediatamente,
aunqgue no siempre ya que la estereoscopia cubre
un espectro mas grande que el de las gafas 3D.

The most important events of stereos-
copy of the 3D glasses are:

In 1838, a British scientist named
Charles Wheatstone was the first
creator to create the illusion of 3D
through two images.

In 1853, a German named Willhelm
Rollmann published an article called “Two
New Stereoscopic Methods,” where the
method of anaglyphs, a new type of 3D
glasses, is first written.

*In 1970, Stephen Gibson discovers the
system called, “Deep Vision”. This system
is based on red-cyan anaglyphs. This sys-
tem will be the most used because it can
reproduce skin colour and other colours

Los acontecimientos mas importantes de la es-
tereoscopia de las gafas 3D son:

*En 1838, un cientifico britanico llamado
Charles Wheatstone fue el creador del primer es-
tereoscopio que permitia crear la ilusion de 3D a
través de dos imagenes.

*En 1853, un aleman llamado Willhelm Roll-
mann publicé un articulo llamado “Dos nuevos
métodos estereoscopicos”, donde se escribe por
primera vez el método de los anaglificos, es decir,
un nuevo tipo de gafas 3D.

*En 1970, Stephen Gibson descubre el sistema
llamado, “Deep Vision” que significa vision pro-
funda. Este sistema se basa en anaglificos rojo-
cyan. Este sistema sera el mas utilizado debido a
que se puede reproducir el color de la piel y otros
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better than red-blue or red-green.

3D types of glasses

The 3D glasses can be classified into two
initial groups that would be passive glasses and
active glasses.

The passive group consists of anaglyph-
ic glasses, polarized glasses and pulfrich
glasses. The group of the active ones forms
the glasses of obstruction.

The glasses are divided in this way because
it depends on whether they have something that
makes them dynamic or not.

8’
v,

To know more in depth each type of
glasses, here you will find a brief descrip-
tion:

-The 3D anaglyphic glasses are the best known 3D
glasses and are the ones that are currently used.

-Polarized 3D glasses are the second
most popular or used and in recent years
have been used in theatres and in amuse-
ment parks versus the anaglyphs.

-The 3D Pulfrich glasses (named for astronomer
Carl Pulfrich) are based on the fact that our hu-
man brain processes to see more easily an im-
age with light than another without light.

-The glasses have a transparent the
best 3D glasses today. The lenses are
turned off or activated depending on
the content that is intended for each
eye.

History of Science and Technology

colores mejor que el rojo-azul o rojo-verde.

Tipos 3D de gafas

Las gafas 3D pueden se pueden clasificar en
dos grupos iniciales que serian las gafas pasivas
y las gafas activas.

El grupo de las pasivas lo forman las gafas
anaglifas o anaglificas, las gafas polarizadas y
las gafas Pulfrich. El grupo de las activas lo for-
man las gafas de obturacién.

Las gafas se dividen de esta manera porque
depende de si disponen de algun elemento que
las hace dinamicas o no.

Para conocer con mas profundidad cada tipo
de gafas, aqui encontraras una breve descrip-
cion:

sLas gafas anaglificas son las gafas 3D mas
conocidas y son las que se usan actualmente.

sLas gafas 3D polarizadas son las segundas
mas populares o utilizadas y en los ultimos afios
se han utilizado en los cines y en parques de
atracciones frente a las anaglificas.

*Las gafas de Pulfrich se basan en que nuestro
cerebro humano procesa con mas facilidad una
imagen con luz que otra sin luz. Las gafas tienen
una lente transparente y otra mas oscura.

*Las gafas de obturacion, para mucha gente, son
consideradas las mejores gafas 3D de la actuali-
dad. Los lentes, se apagan o se activan dependi-
endo del contenido que va destinado para cada
0jo.




at are 3D glasses glasses used for?

3D glasses are for watching movies.
These glasses help make the film more re-
alistic, where at a moment you think that
you are really in the movie, this allows us
to live a video game, such as Avatar, Tem-
ple Run, etc. They attract people’s atten-
tion. In horror movies or thriller, the movie
is a thousand times scarier with the 3D
glasses than without them, this can ter-
rify the person who is watching this type of
films.

When you are watching a 3D movie and you
want to remove your glasses out of curiosity
you will be able to see, when watching the
screen, two desynchronized images, with blue
and red colours or a grayscale out of phase.
Putting on the glasses, we enter a new world
of 360 degrees. As you turn your head in all
directions, up, down, sideways, you discover
the content that is in that area.

When you watch the movies, you get the im-
pression that the characters are coming out of the
screen, you even think you can touch them.

Most people have probably thought of
keeping the 3D glasses after watching a
movie. Although it sounds absurd, there
are some glasses that serve to watch the
television at home, also depending on the
type of screen. When you have the oppor-
tunity, try this “experiment”.

Bibliography
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¢Para qué sirven?

Las gafas 3D sirven para ver peliculas. Estas
gafas ayudan a que la pelicula sea mas real-
ista, donde en un momento creas que verdad-
eramente estas tu metido dentro de la pelicula,
esto nos permite vivir un videojuego, como por
ejemplo Avatar, Temple Run, etc.... Captan mas
la atencion del publico. En las peliculas de terror
o thriller, la pelicula da mil veces mas miedo con
las gafas 3D que sin ellas, esto puede aterrorizar
mucho a la persona que esta viendo este tipo de
peliculas.

Cuando estas viendo una pelicula en 3D y se
te ocurre quitarte las gafas por curiosidad podras
apreciar, al mirar la pantalla, dos imagenes desin-
cronizadas, con colores azul y rojo o una escala
de grises desfasados. Al ponernos las gafas, en-
tramos en un nuevo mundo de 360 grados. Al ir
girando la cabeza en todas las direcciones, arriba,
abajo, hacia los lados, descubrimos el contenido
que se encuentre en esa zona.

Al ver las peliculas, te da la impresion de que
los personajes atraviesan o salen de la pantalla,
incluso crees que puedes tocarlos.

A la mayoria de las personas, seguramente,
se les haya pasado por la cabeza, quedarse con
las gafas 3D después de ver una pelicula. Aunque
parezca absurdo, hay algunas gafas que si sirven
para ver la television en casa, dependiendo tam-
bién del tipo de pantalla. Cuando tengas la opor-
tunidad intenta este “experimento”.
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CAN YOU GUESS? WHAT COULD IT BE?

Q: Did you hear oxygen went on a date
with potassium?
A: It went OK

If the Silver Surfer and Iron Man team
up, they'd be alloys.

c,o*?é
If you're not part of the solution, youre o &2
part of the precipitate. \
C;\Q\‘('a‘e
@
C)Qa‘?e’(\

A photon checks into a hotel and is asked
if he needs any help with his luggage. He
says, .No, I'm traveling light."
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Q: Why can you never trust atoms?
A: They make up everything!

I had to make these bad chemistry jokes
because all the good ones Argon.

Why throw it away?

Plastic bottles are known o be one of the most common pol-
lutant of the environment!

Why not re-use them?

Here are some suggestions

Referred teacher: Monica Cotfas
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The second Brain

Motto: “All disease begins in the gut.” -Hip-
pocrates

How many brains do we have? If we answer
"one,” our teachers tell us that we are correct. Yet,
there are other nervous systems in your body.

One network of neurons is so extensive that
some scientists have referred to it as a “second
brain.” It is the enteric nervous system (ENS)
and is located, not in our head, but mostly in
our belly.

In order that the body transform food into
fuel, it uses an enormous amount of coordi-
nation and effort. Hence, it is fitting that the
brain is designed to delegate, as it were,
most digestive control to the ENS.

While much simpler than the brain, the ENS

is immensely complex. In humans, it is made up
of an estimated 200 to 600 million neurons. This
complex network of neurons is built into the diges-
tive system. Scientists believe that if the function
of the ENS were to take place in the brain, the

Fig.1. The second brain

Al doilea Creier

Moto: ,,Orice boala incepe in intestine”
pocrates

-Hip-

Cate creiere avem? Daca raspundem ,unu”,
profesorii nostri ne spun ca avem perfecta drep-
tate. Totusi, avem si alte sisteme nervoase.

Unul dintre acestea, o vasta retea de neuroni,
a fost denumit de unii dintre oamenii de stiinta
,al doilea creier’. Este vorba de sistemul nervos
enteric (SNE), localizat nu la nivelul capului, ci al
abdomenului.

Pentru ca organismul sa transforme hrana in
combustibil, ii sunt necesare mult efort si o buna
coordonare. Prin urmare, creierul i-a delegat, ca
sa zicem asa, sistemului nervos enteric cea mai
mare parte a controlului asupra digestiei.

Desi mult mai simplu decét creierul, SNE

este extrem de complex. La om, el este
alcatuit din 200-600 de milioane de neuroni.
Aceasta retea complicata de neuroni intra
in alcatuirea sistemului digestiv. Oamenii
de stiinta cred ca, daca functiile SNE ar fi
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needed nerves would be too thick. According to
the book ,The Second Brain” by Michael Gershon,
it is thus both safer and more convenient to let the
digestive system look after itself’, as Michael Ger-
shon states in his book entitled the Second Brain.

Food digestion requires a variety of very
precise chemical mixtures produced at the
right times and delivered to the right locations.
Professor Gary Maweaptly describes the di-
gestive system as “a chemical workshop.”
The sophistication of this chemical operation
is mind-boggling. For instance, the intestinal
wall is lined with specialized cells that act as
chemical detectors, or taste receptors, iden-
tifying chemicals present in the food you eat.
This data helps the ENS enlist the right di-
gestive enzymes to break the food down into
particles that the body can absorb. Also, the
ENS plays a vital role in monitoring the acid-
ity and other chemical properties of food par-
ticles and in adjusting the digestive enzymes
accordingly.

indeplinite de creier, nervii necesari ar fi
prea grosi?. ,Prin urmare, e mai sigur si
mai convenabil ca sistemul digestiv sa-si
poarte singur de grija”, se arata in cartea
The SecondBrain a lui Michael Gershon.

Digestia alimentelor necesita un anumit ame-
stec chimic, produs in anumite momente si tri-
mis spre anumite locatii. Dr. Gary Mawe, descrie
sistemul digestiv drept ,un laborator de chimie”.
Complexitatea acestei activitati chimice este
incredibila. De exemplu, peretii intestinali sunt
captusiti cu celule specializate care actioneaza
ca niste detectori chimici, sau receptori gusta-
tivi, care identifica substantele chimice prezente
in alimentele consumate. Aceste informatii ajuta
SNE sa comande eliberarea enzimelor digestive
necesare pentru descompunerea alimentelor in
particule pe care organismul le poate absorbi. In
plus, SNE joaca un rol esential in monitorizarea
aciditatii si a altor proprietati chimice ale particule-
lor alimentare si in alegerea enzimelor digestive
potrivite.
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Think of the digestive tract as a factory line
managed mostly by the ENS. Your “second
brain” moves food through the digestive system
by directing the muscles along the wall of the
digestive tract to contract. The ENS varies the
strength and frequency of these muscle con-
tractions as needed to make the system func-
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Sa ne imaginam tractul digestiv ca o linie de
productie controlatd ih mare parte de SNE. Al
doilea creier’ al nostru asigura deplasarea ali-
mentelor prin tubul digestiv transmitand impulsuri
musculaturii care se contracta. SNE modifica in-
tensitatea si frecventa acestor contractii muscu-
lare pentru a face ca sistemul sa functioneze la fel




tion like a line of convey or belts.

The ENS also supervises safety functions. The
food you swallow is likely to contain potentially
harmful bacteria. It is no wonder that about 70 to
80 percent of your body’slymphocyte cells—a vital
component of your immune defense system—are
housed inside your belly! If you ingest high levels
of harmful organisms, the ENS protects the body
by triggering powerful contractions that expel most
of the toxic matter through vomiting or diarrhea.

While the ENS seems to function independent-
ly of the brain, these two nerve centers engage in
constant communication. For example, the ENS
plays a role in the regulation of hormones that tell
the brain when you should eat and how much you
should eat. ENS nerve cells signal the brain when
you are full and may possibly trigger nausea if you
eat too much.

Even before reading this article, you may
have suspected that there is a communication
link between your digestive tract and your brain.
Have you noticed, for instance, that eating
some fatty foods seems to improve your mood?
Research suggests that this happens when
your ENS sends ‘happy signals’ to your brain,
starting a chain reaction that makes you feel
better. This may explain why people tend to eat
so-called comfort food when feeling stressed.
Scientists are exploring the possibility of arti-
ficially stimulating the ENS as a treatment for
depression.

Another example of communication between
the brain and the digestive system is what has
been described as having butterflies in one’s
stomach. This feeling may be the result of the
ENS diverting blood away from the stomach when
the brain experiences tension or stress. Nausea
can be another result, as during stress the brain
triggers the ENS to change the gut’s normal con-
tractions. According to experts, this brain-gut con-
nection might also be the basis for so-called gut
instincts.

Conclusions

While the ENS may generate such gut
feelings, it cannot think for you or direct your
decisions. In other words, the ENS is not re-
ally a brain. It cannot help you to compose a
song, balance your bank account, or do your
homework. Still, this marvellous system con-

ca o0 banda transportoare.

SNE supravegheaza si siguranta procesului.
Alimentele pe care le inghitim pot contine bacterii
periculoase. Nu este de mirare ca 70-80% din lim-
focite (componente esentiale ale sistemului imu-
nitar) sunt localizate la nivelul abdomenului. Daca
ingeram mari cantitati de organisme daunatoare,
SNE ne protejeaza declansand contractii puter-
nice pentru a expulza cea mai mare parte a ma-
teriei toxice prin varsaturi sau diaree.

Desi SNE pare sa functioneze independent de
creier, intre cele doua sisteme nervoase exista o
comunicare permanenta. De exemplu, SNE joaca
un rol important in reglarea hormonilor care fii
spun creierului cand si cat s& mancam. Neuronii
SNE anunta creierul cand suntem satui si, in ca-
zul in care am mancat prea mult, poate declansa
starea de greata.

Ati banuit, probabil, si inainte de citirea aces-
tui articol ca tractul digestiv si creierul comunica
intre ele. Ati observat, de pilda, ca dispozitia vi
se Tmbunatateste dupa ce ati consumat anu-
mite alimente? Cercetarile dezvaluie ca exact
asta se intampla cand SNE transmite ,semnale
de fericire” creierului, declansand o reactie in
lant care ne face sa ne simtim mai bine. Asa se
explica de ce, cand se simt stresati, oamenii tind
sa manance alimente care le creeaza o stare de
bine. Cercetatorii analizeaza posibilitatea de a
stimula pe cale artificiala SNE ca tratament pentru
depresie.

Mai exista o dovada ca sistemul digestiv si
creierul comunica: senzatia de ,fluturi in stomac”.
Aceasta senzatie apare, probabil, cand creierul
percepe o stare de tensiune sau de stres, iar
SNE redirectioneaza séngele de la stomac spre
alte zone. Pot aparea si stari de greata intrucét,
in timpul stresului, creierul determina SNE sa
modifice contractile normale ale intestinelor.
Potrivit specialistilor, aceasta legatura creier-in-
testine ar putea fi explicatia asa-numitului instinct
visceral.

Concluzii

Desi poate genera sentimente instinctive, SNE
nu poate gandi in locul nostru, nici nu poate dic-
ta ce decizii sa luam. Cu alte cuvinte, SNE nu e
un creier in adevaratul sens al cuvantului. Nu ne
ajuta sa compunem un cantec, sa ne gestionam
banii sau sa ne facem temele. Totusi, acest sis-
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tinues to amaze scientists for its complex-
ity—much of it perhaps still undiscovered. So
the next time you are about to eat a meal,
pause and think about all the monitoring, da-
ta processing, coordination, and communica-
tion that is about to take place in your diges-
tive system!

tem continua sa-i uimeasca pe oamenii de stiinta
prin complexitatea lui, Tn mare parte ramasa inca
nedescoperita. Prin urmare, data viitoare, Tnainte
de a manca ceva, ganditi-va la toate procesele de
monitorizare, de evaluare a informatiilor, de coor-
donare si de comunicare ce urmeaza sa aiba loc
in sistemul digestiv!
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'EVOLUTION OF
CIRCULATORY
SYSTEM

Introduction

Since the very the beginning of
life, all living organisms felt the
need for gas exchange with the
outside, eliminating at the same
timetheir waste products. Over the
years organisms have developed a
system capable of transporting such
substances even if at first it was not

EVOLUZIONE DEL
SISTEMA CIRCO-
LATORIO

Introduzione

Sin dall'inizio della vita tutti gli organismi
viventi hanno sentito il bisogno di scambiare
gas con l'esterno e di eliminare le sostanze di
rifiuto. Quindi, c’é bisogno di un sistema che
trasporti queste sostanze. Nel corso degli an-
ni gli organismi hanno avuto uno sviluppo di
questo sistema, anche se nei primi organismi
era incompleto. Successivamente, organismi

complete. In the years more complex
organisms neededa more complex
and efficient system. This system
needed something letting the fluid
flow and carrythe substances to per-
form its function: this is the heart.

piu complessi hanno sentito il bisogno di un
sistema piu complesso ed efficiente. Questo
sistema ha bisogno di qualcosa che permet-
ta al fluido di scorrere ed entrare in contatto
con tutte le cellule dellorganismo e quindi di
adempiere alla sua funzione: questo ¢ il cuore.
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Aim

The aim of this article is to explain
the evolution theory of the circula-
tory system, in fact over the years it

Obiettivi

L’obiettivo di questo articolo & spiegare
come si & evoluto il sistema circolatorio, in
quanto quest’ultimo ha subito molti cambia-

‘ 5: / mﬁ“ﬁ" @

has
days.

changed a lot up to the present

Method

The method to follow is surfing the inter-
net, reading magazines and extracts from
books,and if possible interviewing some sci-
entists. Such information will makegetting to
results and comments possible.

Results

The first circulatory system appears in or-
ganisms with coelom (body cavity full of lig-
uid bounded by the mesoderm). The body or-
ganization of cnidarians such as jellyfish and
corals, and flatworms, as planarians, allows
them not to have a system that distributes the
substances to all the cells.In fact, in cnidari-
ans all the cells are in contact with the outside
world and so they exchange the substances
directly. In flatworms a cavity which crosses
the whole body allows all cells to be in contact
with the outside, and then to exchange sub-
stances directly. Arthropods (such as some
crustaceans and molluscs) are equipped with
an open circulatory system, in which the blood
does not always remains inside the blood
vessels, but exits and enters into direct con-
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menti nel corso degli anni, sino ad arrivare ad
oggi.

Metodo

Il metodo €& eseguire ricerche su internet,
riviste, libri e intervistare scienziati, se pos-
sibile. Tutte le informazioni che si riescono a
raccogliere contribuiscono a formulare i risul-
tati e rilasciare commenti.

Risultati

Il primo sistema circolatorio appare negli or-
ganismi provvisti di coeloma (cavita del corpo
piena di liquido delimitata dal mesoderma).
L'organizzazione corporea di cnidari come
meduse e coralli e di vermi piatti, come pla-
naria, gli permette di non avere bisogno di un
sistema che distribuisca le sostanze a tutte le
cellule. Infatti, negli cnidari tutte le cellule sono
in contatto con il mondo esterno e scambiano
direttamente le sostanze. Nei lombrichi una
cavita che attraversa tutto il corpo permette
a tutte le cellule di essere in contatto con
’esterno e quindi di scambiare sostanze diret-
tamente. Gli artropodi (come alcuni crostacei
e molluschi) sono dotati di un sistema circo-
latorio aperto in cui il sangue non sempre ri-
mane all'interno dei vasi sanguigni, ma esce e




tact with the organs. While many vertebrates
(such as annelids) have a closed circulatory
system, in which the blood, formed by cor-
puscles and the liquid mass, does not come
into direct contact with the organs. Indeed, at
the capillary level, formed only by thin muscle
bundles, the blood comes out in a controlled
manner. In vertebrates this system is also
called cardiovascular system, because it is
made of blood vessels and an organ that acts
as a pump.These vessels are divided into ar-
teries, veins and capillaries:

*The arteries go from the heart to the body’s
periphery

*The veins go from the body’s periphery to the
heart.

*The capillaries may be venous or arterial and
are smaller than arteries and veins.

The vertebrates can have 3 types of circulatory
system:

*The fishes have a simple but complete circula-
tion. The heart consists of two cavities, an atrium
and a ventricle, and venous blood does not come
into contact with arterial.

« Amphibians have a dual circulation but
incomplete, in fact, the heart is formed by
four cavities, two atria and two ventricles,
but the venous blood is mixed with arterial
blood.

* Finally, thanks to the evolution, it has come
to a double and complete circulation, present in
mammals and birds, in which the venous blood
does not come into contact with arterial blood.

In addition, the reptiles have a dual circula-
tion, even if it is incomplete because of an inter-
atrial hole.Arteries have thicker walls because
they have to withstand greater pressure due to
heart that pushes the blood to send it through-
out the body, while the veins have to withstand
a lower pressure and consequence have less
thick walls.Also the heart cells need to ex-
change substances and then there is a move-
ment that allows this.

Conclusion
In conclusion the organisms have adapted
in the better way. We are the result of this evo-

entra in contatto diretto con gli organi. Mentre
molti vertebrati (come gli anelidi) hanno un
sistema circolatorio chiuso, in cui il sangue,
formato dai corpuscoli e dalla massa liquida,
non entra in contatto diretto con gli organi. In-
fatti, a livello capillare, formati solo da sottili
fasci muscolari, il sangue esce in modo con-
trollato. Nei vertebrati questo sistema & anche
chiamato sistema cardiovascolare, perché
e costituito da vasi sanguigni e da un organo
che funge da pompa. Queste vasi sono sud-
divisi in arterie, vene e capillari:

*Le arterie vanno dal cuore alla periferia del
corpo

*Le vene vanno dalla periferia del corpo al
cuore.

*| capillari possono essere venosi o arteriosi
€ sono piu piccoli delle arterie e delle vene.

| vertebrati possono avere 3 tipi di sistema
circolatorio:

*| pesci hanno una circolazione semplice ma
completa. Il cuore é costituito da due cavita,
un atrio e un ventricolo, e il sangue venoso
non entra in contatto con l'arteria.

Gli anfibi hanno una doppia circolazione,
ma incompleti, infatti il cuore & formato da
quattro cavita, due atri e due ventricoli, ma |l
sangue venoso € mescolato con il sangue ar-
terioso.

Infine, grazie all’evoluzione, si & giunti a una
circolazione doppia e completa, presente nei
mammiferi e negli uccelli, in cui il sangue venoso
non entra in contatto con il sangue arterioso.

In aggiunta, i rettili hanno una doppia circolazi-
one, anche se € incompleta a causa di un foro in-
teratriale. Le arterie hanno pareti piu spesse per-
ché devono sopportare una maggiore pressione
dovuta al cuore che spinge il sangue per mandar-
lo in tutto il corpo, mentre le vene devono soppor-
tare una pressione piu bassa e, di conseguenza,
hanno pareti meno spesse. Anche le cellule del
cuore hanno bisogno di scambiare sostanze e poi
c’é un movimento che lo permette.

Conclusioni

In conclusione gli organismi si sono adattati
nel migliore dei modi. Siamo il risultato di ques-
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lution even if it may not be the point of arrival.
First organisms were adapted to the environ-
ment and now we are adapted to environment.
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X-Rays

Introduction

X-rays are a form of electromagnetic
radiation, as are radio waves, visible
light, ultraviolet radiation and micro-
waves. Electromagnetic radiation is cre-
ated when an atomic particle, such as an
electron, is accelerated by an electric
field, causing it to move.

EM radiation is transmitted in waves
or particles at different wavelengths
or frequencies. This broad range of
wavelengths is known as the electro-
magnetic spectrum. The EM spectrum
is presented in increasing proportion
function of the wavelength and de-
creasing order of energy and frequen-
cy. The common EM radiations main
types are: radio waves, microwaves ,

- Increﬂsing enargy

Razele X

Introducere

Razele X sunt o forma de radiatie
electromagnetica, precum sunt si undele ra-
dio, lumina vizibila, razele ultraviloete si mi-
croundele. Radiatia electromagnetica este
creata atunci cand o particula atomica, pre-
cum electronul, este accelerata si electrizata,
aceasta miscandu-se.

Radiatia electromagnetica este transmisa
prin unde sau particule aflate la lungimi de
unda si frecvente diferite. Aceasta varietate
mare de unde este cunoscuta drept spectrul
electromagnetic. Spectrul undelor electromag-
netice este reprezentat in ordine crescatoare
in functie de lungimea de unda si Tn ordine
descrescatoare a energiei si frecventei.
Exista sapte tipuri principale de radiatii elec-
tromagnetice: unde radio, microundele, raze

HAVAVAVAVAVA VAN

Increasing wavelength >
0.0001 nm 0.01 nm 10nm 1000 nm 0.01 cm 1cm 1 m 100 m
| | | | | |
| |
Gamma rays Yorays Ulira- Infrared | Microwaves | Radio waves
violet | I
near far : Radar :T"'." FMi AM
Shortwave Longwave
Visible light

400 nm 500 nm

&S00 nm 00 nm

infrared (IR) , visible light , Ultraviolet
(UV) , X-rays and gamma rays .

X-rays are divided into two types:
soft X-rays and hard X-rays. Soft X-rays

lumina vizibila, raze ultraviolete

infrarosii,
(UV), raze X siraze Gamma.

Razele X sunt de doua tipuri: raze X slabe
si raze X puternice. Razele X slabe poarta
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carry far less energy than hard X-rays
and are more easily absorbed by air
and other mediums. Hard X-rays are the
ones used by doctors and scientists to
look at bone fractures or to investigate
the atomic-level properties of a solid
material.

History and development

X-rays, originally named Roentgen rays,
were discovered in 1895 by Wilhelm Conrad
Roentgen (1845-1923) , who was a professor
at Wuerzburg University in Germany. Wilhelm
Roentgen discovered x-rays by accident while
working with cathode ray-streams of electrons
in vacuum tubes.

He had prepared a glass cathode ray tube
completely covered with black cardboard , and
noticed that even though the cardboard com-
pletely covered the tube , a glow still appeared
on the fluorescent screen several feet away.

mult mai putina energie decét cele puternice,
fiind cu usurinta absorbite de aer si de alte
medii. Razele X puternice sunt cele folosite in
medicina pentru a observa fracturi ale oaselor.
Oamenii de stiinta folosesc razele X pentru
a investiga proprietatile materialelor la nivel
atomic.

Istoricul razelor X

Razele X, original numite razele Roentgen,
au fost descoperite in anul 1895 de catre Wil-
helm Conrad Roentgen (1845-1923), profesor
de la Universitatea Wuerzburg din Germania.
Roentgen a descoperit razele X din intamplare
in timp ce lucra cu razele catodice - fluxuri de
electroni in tuburi Tn vid.

El a pregatit un tub catodic din sticla aco-
perit complet cu o bucata de carton negru, si a
observat ca in ciuda faptului ca tubul era com-
plet acoperit in carton, o stralucire a aparut
pe ecranul fosforescent aflat la cativa metri

He concluded that a new type of ray was being
emitted from the tube.

Roentgen also discovered that
the ray could pass trough human
tissue , but not trough bones or
metal objects.One of Roetgen’s

History of Science and Technology

distanta. El a dedus ca un nou tip de raza sau
radiatie era emisa din tub.

De asemenea, Roentgen a descoperit
si faptul ca raza putea sa treaca prin tesutul
moale al corpului uman, dar nu si prin oase
si obiecte metalice. Unul din primele experi-




first experiments was a film of the
hand of his wife , Bertha. In june
1866 , only 6 months after Roent-
gen announced his discovery , X-
rays were being used by battle-
field physicians to locate bullets in
wounded soliders.

Whilhelm C. Roentgen quickly gained recogni-
tion for his discovery and was awarded with the
Nobel prize in 1901.Whilhelm C. Roentgen got
the Nobel prize in recognition of his extraordinary
discovery of the remarkable rays subsequently
named after him.

Until 1913, X-rays were used little out-
side the fields of medicine and dentistry,
because they were not x-ray tubes pow-
erful enough to sustand high voltages re-
quired to produce rays of satisfactory pen-
etrating power for other purposes. That
changed after 1920 when the first high
vacuum X-ray tubes were made, which
were capable of operating with energies
up to 100,000 volts.

Over time, industrial radiography kept
developing and in 1922 a 200,000 volt x-
ray tube had been created that allowed ra-
diographs of thick steel parts in a reason-
able amount of time.

mente facute de Roentgen cu razele X a fost
un film facut mainii sotiei sale, Bertha. in iu-
nie 1866, la numai sase luni dupa ce Roent-
gen si-a facut publica descoperirea, razele X
au fost folosite de catre fizicienii de pe campul
de lupta pentru a localiza gloantele in soldatii
raniti.

Whilhelm C. Roentgen a castigat
recunostinta pentru descoperirea sa si a
primit premiul Nobel in anul 1901. a primit
premiul Nobel pentru extraordinara sa de-
scoperire a remarcabilelor raze care ulterior
i-au purtat numele.

Pana in anul 1913, razele X erau folosite in
mica masura in afara domeniilor medicina si
stomatologie, deoarece nu existau tuburi de raze
X suficient de puternice, de Tnalta tensiune, ast-
fel incat razele sa aiba o putere de penetrare a
obiectelor destul de mare incat sa permita uzul
razelor X si in alte domenii. Acest lucru s-a schim-
bat, dupa anii 1920, cand s-au creat tuburi de raze
X de mare putere, capabile sa opereze cu tensiuni
de ordinul 100,000 de volti.

In timp, radiografia industrialda a continuat s&
se dezvolte, iar in anul 1922 un tub de raze X de
200,000 de volti a fost construit pentru a permite
radiografierea unor parti groase de otel intr-un in-
terval rezonabil de timp.
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In 1931, General Electric Company developed
1 MV (106 V) x-ray generators and in the same
year, the American Society of Mechanical Engi-
neers (ASME) permitted X-ray analysis of fusion
welded pressure vessels, fact that further opened
the door to industrial acceptance and use.

Today’s X-ray appliances

X-rays are used today in multiple fields of
work, like medicine, astronomy and aviation.
High amounts of x-rays are capable of de-
stroying sick cells of the human body. Their
effects can be utilized in curing cancer, by fo-
cusing powerful beams of x-rays onto tumor
cells, obliterating them. Also, satellites with
X-ray detectors are used to make precise
measurements. Some astronomical phenom-
ena, such as black holes emit X-ray radiations
which allow scientists to make X-ray radiogra-
phies of the object which help for a better un-
derstanding of these little known phenomena.
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In anul 1931, compania General Electric a fab-
ricat generatoare de raze X de 1 MV (106 V), iar
in acelasi an Societatea Americana a Inginerilor
Mecanici (ASME) a permis si aprobat examinarea
cu raze X a recipientilor sudatj, fapt care a dus la
utilizarea industriala a razelor X .

Aplicatii de astazi ale razelor X

Razele X sunt folosite azi intr-o multitudine
de domenii, ca medicina, astronomie si aviatia.
Cantitati mari de raze X sunt capabile sa distruga
celulele bolnave ale corpului uman. Proprietatile
lor pot fi utilizate in vindecarea cancerului, prin
concentrarea unor raze X de intensitate puternica
asupra celulelor canceroase, distrugandu-le. De
asemenea, satelitii cu detectoare de raze X sunt
folositi pentru a face masuratori precise. Obiecte
astronomice precum gaurile negre emit radiatii
de raze X ceea ce permite oamenilor de stiinta sa
faca o radiografie a obiectelelor, fiind capabili ast-
fel sa inteleaga mai bine fenomenele din univers.
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istory of Street
Lighting

1. Introduction

Street light is a raised source of light on the
edge of a road or path. Modern lamps may also
have light-sensitive photocells that activate auto-
matically when light is or
is not needed, such as at
dusk, dawn, or in the on-
set of dark weather. This
function in older lighting
systems could have been
performed with the aid of
a solar dial. Many street
light systems are being
connected underground
instead of wiring from
one utility post to another
[1].

The earliest lamps re-
quired that a lamplighter
tour the town at dusk, lighting each of the lamps.
According to some sources, illumination was
ordered in London in 1417 by Sir Henry Barton,
Mayor of London though there is no firm evidence
this. (Fig. 1) [2]

In 1524, Paris house owners were required to
have lanterns with candles lit in front of their hous-
es at night, but the law was often ignored. Follow-
ing the invention of lanterns with glass windows,
which greatly improved the quantity of light, in
1594 the police of Paris took charge of installing
lanterns in each city neighborhood.

2. Different technologies of street light

Link-boy

A link-boy was a boy who carried a flaming
torch to light the way for pedestrians at night. Link-
boys were common in London in the days before
street lighting. The linkboy’s fee was commonly
one farthing, and the torch was often made from
burning pitch and tow (Fig. 2).

Farola Fernandina

Farola Fernandina is a traditional design of
street light which remains popular in Spain. Es-
sentially, it is a neo-classical French gas lamp

Fig. 1. The lamp lighter in
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style dating from the late 18-th century. It may be < szl 1 T5lE 5 1060 18. G wlse la) Gsos 1z, s

either a wall-bracket or standard lamp (Fig. 3).

Arc Lamp

An arc lamp is a lamp
that produces light by an
electric arc. The carbon
arc light, which consists
of an arc between carbon
electrodes in air, invented
by Humphry Davy in the
first decade of the 1800s,
was the first practical
electric light (Fig.4) [3]. Sir
Incandescent light

Incandescent lamp is an electric light with a
wire filament heated to such a high temperature
that it glows with visible light (incandescence).
The filament, heated by passing an electric cur-
rent through it, is protected from oxidation with a
glass or quartz bulb that is filled with inert gas or
evacuated (Fig. 5).

3. Why did they start using gas lamp?

Oil lamps were not too effective in lighting of
larger areas like streets and houses it was neces-
sary to come up with a more appropriate solution.

Engineers found it more effi-
cient, cheaper and a brighter way
to light up the streets than an
thing in they had i
did the past.
Even today they
use kerosene to
light certain tour-
ist streets around
the world (Fig. 6).

William Murdoch il-
luminated his house
with the first gas lamp
there were tries to make
streets safer and more comfortable at night by
using any kind of artificial light. In 1417, Mayor
of London gave an order for citizens to put lights
on the streets on the winter nights and Paris had
a law since 1524 that all the houses that face
the streets must have light in windows so peo-
ple can see. [4]

in
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4. Modern lights

Today, street lighting commonly uses high-in-
tensity discharge lamps, such lamps provide the
greatest amount of photonic illumination for the
least consumption of electricity. However, white
light sources have been shown to double driver
peripheral vision and improve driver brake reac-
tion time by at least 25%; to enable pedestrians to
better detect pavement trip hazards. Two national
standards now allow for variation in illuminance
when using lamps of different spectra. In Austra-

lia, HPS (high pressure
sodium lamps) lamp per-
formance needs to be
reduced by a minimum
value of 75%. In the UK,
illuminances are reduced
with higher values S/P
ratio (Fig. 7) [5].

New street lighting
technologies, such as
LED or induction lights,
emit a white light that
provides high levels of
scotopic lumens allow-

n arc street light
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photonic lumens to replace existing street lights.

5. Advantages and disadvantages of street

lights in nowadays.

Advantages:

-The main purpose of
night time lighting is for
safety benefits:

* Less accidents on
the road and on the
street

* Less chances for
muggings, as-
saults, and robber-
ies

* Having the ability to explore at night is more

of an option

* It keeps animals away from streets and

roads

« Safer for drivers at night

Disadvantages:
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disadvantages to every-
thing, like:

oSome of the street
lights can cause pollution

oMore electricity is be-
ing used

olt can be expensive
to repair or replace dam-
aged lights

6. Conclusions

Street lights have gone from boys carry-
ing torches to modern day electricity powering
them. They have gone through many different
advances in their day and age to the now most
“efficient” way.

Until new, advances come into play. Overall,
the need for street lamps has never diminished.
It has been and will be the same until further tech-
nology is developed. Even though there are small
disadvantages, we need them in our daily lives.
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Promoters of
Electric Lighting
- Michael Faraday
and Thomas
Edison

1. Introduction

Electric lighting has a his-
tory of over 150 years. First
of all, it was necessary to de-
velop the sources that would
provide a continuous supply of
electric energy. After inventing
the voltaic pile by Alessandro
Volta (1745-1827), only after
the years 1820-1840 scientists
discovered that electric energy
can be obtained through the
transformation of the mechanic
energy. One of the promoters of
electricity is Michael Faraday,
being followed by many famous
scientists which developed and improved the
electric lighting technology.

The paper analyses the evolution of electric
lighting from the introduction of the discharge
lamps to the incandescent lamps, and the contri-
bution brought by the great experimenter Michael
Faraday (1791-1867) and the famous inventor
Thomas Edison (1847-1931) to the development
of the electric lighting.

2. Electric discharge lamps

The first electric light source has been the
electric discharge lamp, named also arc lamp.
The carbon arc lamp was the first widely-used
type of electric light source and the first com-
mercially successful form of electric lamp. The
light is produced by the spark developed by
the electric arc established through the air be-
tween two rods (electrodes). The electrodes
must have a gap in between of the right size: if
the gap is too big than the arc will flicker more
or may go out, if the gap is to narrow than it
will produce less light.

Promotori ai
Huminatului
Electric - Michael
Faraday si Thomas
Edison

1. Introducere

lluminatul electric are o istorie
de peste 150 ani. In primul rand,
a fost necesar sa se dezvolte
sursele care sa asigure o sursa
continua de energie electrica.
Dupa inventarea pilei voltaice
de catre Alessandro Volta
(1745-1827), numai dupain anii
1820-1840 oamenii de stiinta au
descoperit ca energia electrica
poate fi obtinuta prin transfor-
marea energiei mecanice. Unul
din promotorii electricitatii este
Michael Faraday, fiind urmat
de multi alti faimosi oameni de
stiinta care au dezvoltat si imbunatatit tehnologia
iluminatului electric.

Lucrarea analizeaza evolutia iluminatu-
lui electric de la introducerea lampilor cu arc
la lampile cu incandescenta si contributiile
aduse de marele experimentator Michael
Faraday (1791-1867) si faimosul inventator
Thomas Edison (1847-1931) la dezvoltatea
iluminatului electric.

3 juhy BunyBryBio epuagysal UOSIPT MM

2. Lampile cu descarcare electrica

Prima sursa de lumina electrica a fost lampa
cu descarcare electrica, denumita si lampa cu arc.
Lampa cu arc cu electrozi de carbon a fost primul
tip de sursa de lumina electrica utilizata pe scara
larga si prima lampa electrica cu succes comer-
cial. Lumina este produsa de scaanteia dezvoltata
de arcul electric stabilit n aer intre doua tije (elec-
trozi). Electrozii trebuie sa se afle la o anumita
distanta unul de celalat: daca distanta este prea
mare, atunci arcul va palpai sau se va stinge, iar
daca distanta este prea mica, atunci arcul va pro-
duce mai putina lumina.
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The first type of material for
lamp electrodes was carbon, Cot
named charcoal (made from
wood). When an electric current
passes from one of the carbon
electrode to the other electrode,
an electric arc is produced be-
tween the rods, and the car-
bon is vaporized in the high
temperature of the arc (around
36000C). The carbon vapors
are highly luminous, and this is
why the rods are made of car-
bon.

Most of the experiments on
arc lamps occurred in Europe
during the pre-1870s period.
First arc lamps had a simple structure, with fix
electrodes (Fig. 1).

A disadvantage of the carbon arc lamp
is that the rods of carbon are burned away
over time, and the carbon rods had to be re-
placed after a short period of time. In time,
the arc lamp structure became more com-
plex, adding different systems for control
and advancing of the rods
for maintaining the arc con-
sistence (Fig. 2).

The main reason why
arc lamps were not on the
streets until that time was
because of the lack of a
reliable source (dynamo)
to produce DC current.
Prior to 1870 most people
used batteries to power
the arc lamp, batteries which were not
reliable, very expensive, and had a short
life.

Starting with 1856, generators of direct cur-
rent (dynamos) have been developed by Wer-
ner Siebens (1856), Zénobe Théophil Gramme
(1871) and Elihu Thomson (1880) (Fig. 3).

In only a few years many inven-
tors had unique dynamo designs
of their own, and it took a short
time to adapt the dynamo to work
with arc light systems. Finally the
arc light was ready for commer-
cial sales.

Top Plate
(Shields upper
part from heat)

(Gap is normally
Closed when
lamp is off)

Lower Carbon

Lower Electrode
Holder
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Primul tip de material pentru
electrozi a fost carbonul, nu-
mit carbune (obtinut din lemn).
Cand un curent electric trece
de la un electrod de carbon la
celalalt electrod, un arc elec-
tric se produce intre tije si car-
bonul se vaporizeaza datorita
temperaturii ridicate a arcului
(aprox. 36000C). Vaporii de
carbon sunt foarte luminosi,
acesta fiind motivul pentru care
electrozii sunt fabricati din car-
bon.

Cele mai multe experimente
cu lampile cu arc au avut loc in
Europa, inainte de anii 1870.
Prima lampa cu arc avea o structura simpla, cu
electrozii ficsi (Fig. 1).

Un dezavantaj al lampii cu arc cu electrozi
de carbon este ca tijele de carbon se consuma
in timp astfel ca acestea trebuie inlocuite dupa
0 scurta perioada de timp. Cu timpul, structura
lampii cu arc a devenit din ce in ce mai complexa,
fiind adaugate diferite sisteme de control si de
inaintare a electrozilor, pentru a
mentine consistenta arcul elec-
tric (Fig. 2).

Principalul motiv pentru care,
mult timp, lampile cu arc nu au
fost folosite pentru iluminatul
strazilor a fost lipsa unei surse
fiabile (dinam) care sa produca
curent electric continuu. Pana
in jurul anilor 1870 majoritatea
oamenilor foloseau baterii pent-
ru alimentarea lampilor, baterii care nu erau fiabile,
erau extrem de scumpe si aveau durata de viata
scurta.

Incepand cu anul 1856 au fost dezvoltate
generatoare de curent continuu (dinamuri) de
catre Werner Siebens (1856), Zénobe Théophil
Gramme (1871) si Elihu Thomson (1880) (Fig. 3).

In numai cativa ani multj inventatori aveau deja
noi propuneri de generatoare electrice de tip di-
nam, si a luat putin timp pentru a face ca dinam-
ul sa fie utilizat pentru alimentarea cu energie
electrica a sistemele de iluminat cu arc electric. In
final, lampa cu arc a fost pregatita pentru punere
in vanzare.

==Clutch

_all
=—Feed Ring
(Feed Dog)

B10°18]USD Y08 UOSIPT MMM




. Michael Faraday experiments

The possibility of the arc
lighting, in which a bril-
liant light is emitted by an
electric spark between two
electrodes, was observed
by the Englishman Humphry
Davy (1778-1829). Accord-
ing to the US Department
of Energy: “Davy demon-
strated the first incandes-
cent light to the Royal Insti-
tute in Great Britain, using
a bank of batteries and two
charcoal rods”.

Feeling the need to offer all his time to science,
Michael Faraday (Fig. 4) participated in numerous
lectures given by the chemist Humphry Davy and
craved to work at the Royal Institute of Great Brit-
ain, where Sir Davy was leading the scientific ac-
tivity. Thus, he gathered in a 380 pages notebook
all the information he accumulated through the
lectures he took part in and
send it to the man that he was
about to become a disciple
for. In 1813 Faraday was em-
ployed at the Royal Institute
and started helping Davy with
his work (Fig. 5).

Fig. 4. Michael Faraday|
500

3. Experimentele lui Michael Faraday

Posibilitatea iluminatu-
lui cu arc electric, prin care
o lumina stralicitoare este
emisa de scanteia electrica
produsa intre doi electrozi,
a fost subliniata de englezul
Humphry Davy (1778-1829).
Conform Departamentului
de Energie al Statelor Unite:
“Davy a demonstrat Institutu-
lui Regal din Marea Britanie
prima lumina incandescenta,
folosind baterii si doua tije
de carbune”.

Simtind nevoia sa ofere tot timpul sau
stiintei, Michael Faraday (Fig. 4) a participat
la numeroase prelegeri tinute de chimistul
Humphry Davy si dorea sa lucreze la Institu-
tul Regal din Marea Britanie, unde Davy con-
ducea activitatea stiintifica. Astfel, el a adunat
intr-un caiet de 380 pagini toata informatia
acumulata din prelegerile la
care a luat parte si |-a trimis
celui caruia urma sa fii fie
ucenic. In 1813 Faraday a
inceput sa lucreze la Institu-
tul Regal si sa il sprijine pe
Davy cu munca sa (Fig. 5).

Good experimenter, in . - . . Bun experimentator, in
1858, English physicist and  GBEEEIECEEERRICIENY 1858  fizicianul si chimistul
chemist Michael Faraday GSUCIGCVEIRUELITUELREEIL  Michael Faraday a conceput
devised the first steam- Sntele=iiiate primul generator electric ac-

powered electric generator.

This generator supplied a large carbon-arc
lamp for the South Foreland Lighthouse, but
the carbon-arc lamp was so bright and re-
quired so much power that it was never widely
used. The developed system was limited to
large installations such as lighthouses, train
stations, and department stores.

Under the supervision of Faraday himself, Alli-
ance dynamos were installed in two English light-
houses. The first electric arc searchlight cast a
beam out over the sea from South Foreland light-
house, December 8, 1858. Three and a half years
later, the second searchlight was in operation in
Dungeness. Unforeseen flaws in the machine’s
design caused frequent accidents to machine ten-
ders and to the equipment itself, and the world’s

tionat de o turbina cu aburi.
Acest generator alimenta o lampa imensa cu arc
cu electrozi de carbon pentru Farul South Fore-
land, insa lampa era atat de luminoasa si avea
nevoie de atat de multa energie incat nu a ajuns
niciodata sa fie folosita pe scara larga. Sistemul
dezvoltat a fost aplicat limitat la instalatiile de ilu-
minat faruri, gari si magazine mari.

Sub supravegherea lui Faraday, dinamuri tip
Alliance au fost instalate in doua faruri din Anglia.
Primul alimenta sistemul reflector cu arc electric
din farul South Foreland care a luminat prima data
deasupra marii pe 8 Decembrie 1858. Trei ani si
jumatate mai tarziu, cel de-al doilea a fost pus in
functiune in Dungeness. Defectelr neprevazute in
proiectul masinii au cauzat accidente frecvente
ingrijitorilor si echipamentului in sine, iar bucuria
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enjoyment of electricity as
a means of illumination was
postponed several years.

Faraday left for all his
successors a mirror of all
the research and experi-
ments he has done (Fig.
5) in the journal entitled
“Experimental Research-
es in Electricity (1821-
1855)”. This helped ma-
ny discover and develop the things we use
today in our everyday life.

4. Incandescent lamps

The incandescent lamp was the second
form of electric light source to be developed
for commercial use after the carbon arc lamp.
It is the second most used lamp in the world
today behind fluorescent lamps. The traditional
incandescent bulb is not just a
light source but has become a
symbol of innovation.

Incandescent bulbs (Fig.
6) work by sending electric
current through a resistive
material which is heating to
the incandescence, radiat-
ing light. Typically materials
will glow before reaching a
melting point. Most materi-
als will glow a dull red co-
lour when they reach around
5250 Celsius. But, most ma-
terials will catch fire or melt
and can not make a good filament.

Filaments are made from materials that
have a high melting point. Tungsten can
reach up to 34220C before it melts. This is a
higher temperature than any lamp will reach
(except the carbon arc lamp which gets to
35000C). Other materials have made good
filaments or parts of filaments including tan-
talum, molybdenum, and carbon.

Early inventors knew that making a vac-
uum in a bulb would help reduce blacken-
ing and lengthen bulb life, the challenge
was to develop ways to better create a
vacuum. Heinrich Geissler was one of the
early physicists to develop a good pump
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Fig. 6. Thomas Edison’s carbon
filament incandescent lamps

omenirii  pentru  folosirea
electricitatii pentru iluminat a
fost amanata mai multi ani.

Faraday a lasat tuturor
succesorilor sai o oglinda
a tuturor cercetarilor si ex-
perimentelor facute de el
(Fig. 5) in jurnalul intitulat
“Cercetaari  Experimentale
in Electricitate (1821-1855)".
Insemnarile lui au ajutat pe
multi savanti sa descopere si sa dezvolte lucrurile
pe care noi le folosim azi in viata de zi cu zi.

4. Lampile incandescente

Lampa cu incandescenta a fost a doua forma
de sursa de lumina electrica, dezvoltata pentru uz
comercial, dupa lampa cu arc si electrozi de car-
bon. Este a doua cea mai utilizata lampa din lume,
dupa lampile fluorescente. Becul incandescent
traditional nu este doar o sursa
de lumina, ci a devenit un sim-
bol al inovatiei.

lluminatul cu becuri incan-
descente (Fig. 6) se bazeeaza
pe trecerea unui curent electric
printr-un material rezistiv care
se incalzeste la incandescenta,
iradiind lumina. In mod normal,
materialele vor straluci Tnainte
de a atinge punctul de topire.
Cele mai multe materiale vor
straluci rosu mat cand ajung la
aproximativ 5250Celsius. Dair,
majoritatea materialelor nu pot fi
filamente bune deoarece se aprind sau se topesc.

Filamentele sunt confectionate din materiale
care au punctul de topire ridicat. Wolframul poate
atinge 34220C Tnainte de a se topi. Aceasta este
temperatura cea mai inalta pe care o lampa o
poate atinge (exceptand lampa cu arc cu electrozi
de carbon care poate ajunge 35000C). Alte mate-
riale precum tantalul, molybdenul si carbon pot fi
filamente bune sau parti ale filamentelor.

Primii inventatori au descoperit ca prin crearea
de conditii de vid in bec se poate reduce oxidarea
si arderea filamentului, provocarea era sa se dez-
volte cai mai bune de a crea vid. Heinrich Geissler
era unul din fizicienii care au dezvoltat o pompa
de vid si un sistem potrivit. Totusi, inventatori-




and system. Still, inventors

early bulb
1802-1879 lacked a system good enough.

5. Thomas Edison

Thomas Edison (Fig. 7) began re-
search on the incandescent light bulb in
1878, obtaining his first patent entitled
"Improvement in Electric Lights”.

Edison’s lamp would consist of a filament
housed in a glass vacuum bulb. Edison was
trying to come up with a high resistance sys-
tem that would require far less electrical pow-
er than was used for the arc lamps. This could
eventually mean small electric lights suitable
for home use.

His experiments involved the fabrication
and testing of many different metal fila-
ments, including platinum, which was very
difficult to work with and prone to being
weakened by heating and oxygen attack.
Due to that, Edison resorted to a carbon-
based, high-resistance, filament. One year
later, in October 1879, Edison successfully
tested a filament that burned for 13.5 hours,
obtaining the patent for it in January 1880
and continuing to improve his design .

Thomas Edison received over 1000
U.S. patents, the most issued to any
individual, while over 200 of these are
about lighting and incandescent lamps.
However, he does own one patent con-
cerning the arc lamps: “Electric arc
light”. No. 263,138. Patented August
22, 1882.

During the 1880’s, the electrical industry was
rapidly growing. In this context, being sponsored
by the Franklin Institute, the International Electri-
cal Exhibition was held in Philadelphia between
September 2nd and October 11th, 1884. The ex-
hibits emphasized the production and application
of electricity and methods of measurement which
had strong educational implications. The exhibi-
tion brought the notice that the world emerged into
a new era in which electric light and power would
eventually affect every aspect of the personal and
industrial activity.

During the Electrical Exhibition, the Ameri-
can Institute of Electrical Engineers (AIEE)
held its first technical meeting at the Franklin
Institute on October 7-8, where ten papers

lot lampilor din perioada 1802-1879 le lipsea un
sistem suficient de bun de iluminat.

5. Thomas Edison

Thomas Edison (Fig. 7) si-a inceput cer-
cetarea asupra becului cu incandescenta in anul
1878, finregistrand primul sau brevet, intitulat

“Imbunatatire in domeniul luminii electrice”.

Lampa lui Edison se compune dintr-un filament
integrat intr-un recipient de sticla vidat. Edison in-
cerca sa creeze un sistem care sa necesite mult
mai putind energie electrica decéat cel folosit de
lampile cu arc. Prin aceasta, pot fi create surse de
lumina electrica de mica putere, potrivite pentru
uz casnic.

Experimentele sale au presupus fabricarea si
testarea a multe filamente din diferite metale, in-
cluzand platina, un element cu care era foarte difi-
cil de lucrat si predispus la deteriorare in contact
cu caldura si actiunea oxigenului. Din acest motiv,
Edison s-a indreptat catre un filament de carbon,
de mare rezistenta. Un an mai tarziu, in octombrie
1879, Edison a testat cu succes un nou filament
care a functionat 13,5 ore, obtinand pentru acesta
brevetul in ianuarie 1880 si pentru care a continu-
at sa imbunatateasca proiectarea.

Thomas Edison a inregistrat peste 1000 de
brevete in Statelor Unite, cele mai multe brevete
acordate vreodata unei singure persoane. Dintre
acestea, 200 sunt cu privire la lampile incandes-
cente si la sisteme de iluminat. Edison detine si
un brevet referitor la lampile cu arc: ,lluminatul cu
arc electric”, Nr. 263.138, brevetat la data de 22
august, 1882.

In anii 1880, industria electrotehnicd s-a dez-
voltat rapid. In acest context, fiind sponsorizata de
Franklin Institute, in Philadelphia s-a desfasurat
Expozitia Electrica Internationala, in perioada 2
septembrie — 11 octombrie 1884. Exponatele au
pus in evidenta productia si aplicatiile electricitatii
si metodele de masurare care au avut implicatii
educationale puternice. Expozitia a adus cu sine
semnalul ca lumea intra intr-o noua era, in care
lumina electrica si energia vor influenta, in cele
din urma fiecare aspect al activitatilor personale si
industriale.

In perioada Expozitiei Electrice, Institutul Amer-
ican al Inginerilor Electricieni (AIEE) a sustinut
prima intalnire tehnica la Franklin Institute pe
data de 7-8 octombrie 1884, unde zece lucrari au
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were presented with vigorous discussion, out
of which the first one presented is the most
significant. Entitled “Notes on Phenomena in
Incandescent Lamps” by Prof. Houston, it de-
scribed experiments undertaken with Edison’s
lamp with filament.

6. Conclusions

Michael Faraday and Thomas Edison had a
great contribution in the creation of the electric
light, and in time the need of improvement en-
couraged other scientists to adapt their work until
today’s final variant of electric light.

Carbon arc lamps represented a main
step in lighting technology. While they
phased out during the 20th century,
the incandescent light bulb took their
place, representing a turning point in
the social life and industry until the
21st century.

In present, these lamps are still being
used in some areas. Reactivating the dis-
charge lamp industry, the Xenon Short-Arc
lamp (invented between 1940-1950) is com-
mercially used as a film projector lamp.
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fost prezentate intr-o dezbatere aprinsa, din care
prima prezentata a fost cea mai importanta. Lu-
crarea profesorului Houston, intitulata “Observatii
asupra fenomenelor lampilor incandescente”, de-
scria experimentele desfasurate cu lampa cu fila-

ment a lui Edison.

6. Concluzii

Michael Faraday si Thomas Edison au con-
tribuit intr-o importanta masura la introducerea
iluminatului electric, iar munca lor a incurajat alf;
cercetatori sa propuna noi variante de surse de
lumina electrica, folosite azi.

Lampile cu arc si electrozi de carbon au
reprezentat un pas important in tehnologia ilu-
minatului electric. In timp ce acestea ieseau din
uz in secolul al XX-lea, becul incandescent le-a
luat locul, marcand un moment istoric ce avea sa
schimbe viata sociala si industria pana in secolul
al-XXl-lea.

In prezent, aceste lampi se folosesc inca in an-
umite zone. Readucand la viata industria lampilor
cu descarcare, lampa Xenon Short-Arc (inventata
in anii 1940-1950) este folosita in scopuri comer-
ciale, drept lampa pentru proiector de film.
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Czestochowa University of Technology, Lviv

History of
Technology of Lviv
(Part )

1. Introduction
Lviv is an administrative center in western
Ukraine with more than a millennium of history

IcTopia TexHonorin
JibBOBa
(Yactuna l)

1. BcTyn
JlbBiB € agMiHiCTpaTUBHUM  LEHTPOM
3axigHoi YkpaiHu 3 Binbll HiXXK TUCAYONITTAM

as a settlement, and over seven centuries as a
city. Prior to the creation of the modern state of
Ukraine (Fig. 1), Lviv had been part of numerous
states and empires, including, under the name
Lwéw, Poland and later the Polish-Lithuanian
Commonwealth, under the name Lemberg, the
Austrian and later Austro-Hungarian Empires, the
short-lived West Ukrainian People’s Republic after
World War |, Poland again, and the Soviet Union.
In addition, both the Swedes and the Ottoman
Turks made unsuccessful attempts to conquer the
city.

Lviv was founded in 1256 by King Dan-
iel of Galicia in the Ruthenian principality

icTOpil, £K noceneHHa | nNpoTAromMm cemu
CTONiTh, AK MicTo. [JO CTBOpPEHHS Cy4acHol

aepxaBn YkpaiHu, JlbBiB ©OyB 4acTMHOW
OaraTbOX AepxaB i imnepin, B TOMYy u4wuchi,
nig Haseow «Lwow» [lonbCbKuMK i MNi3Hile
Peui TlNocnonutoi nig Haseow Jlembepr,

aBCTPINCbKUA, a noTiMm ABCTPO-YropcbKkol
imnepii, HepoBrosiyHa 3axig VYkKpaiHCbka
HapogHa Pecny6nika nicns lNepwoi cBiTOBOI
BinHM, [lonbCbkun 3HOBY, i PaasHCcbKoro
Coto3y. Kpim TOro wBegu i Typkum pobunwm
6e3ycniwHi cnpobun 3axonneHHsa MicTa.

JlbBiB ByB 3acHoBaHuM B 1256 poui Koponem
Hanvnom lanuubkum (306p. 1) 3 KHASIBCTBA
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of Halych-Volhynia and named in honour
of his son Lev. The toponym may best be
translated into English as Leo’s lands or
Leo’s City (hence the Latin name Leopo-

lis) [1].

Fig. 2. Structure ofﬂthe arc Ia W|th carbon
00 O 0

2. The Poltva River

River of all rivers in the Lviv region is
Poltva. It is a tributary of several major
waterways, including the Western Bug and
Goryn. Also Poltva passes through the Lviv
city and the southern part of Roztochya.
At this moment the river runs underground
(Fig. 2), its stone walls surround only sew-
age collector [2].

Poltva river with many tributaries flowed freely
through the streets to the middle of the XIX cen-
tury. However, most of the wastewater produced
in the city to the river, which turned into an open
sewer collector (Fig. 3). Because of the short-
comings of the existing system of channels and
frequent spread of odor sewer system needed re-
structuring and therefore the magistrate decided
to make the overlap of the river in an underground
reservoir.

3. The architecture of the Lviv city

Lviv - a city that combined in a antiquity and
modernity. Here you can find Gothic and Baroque,
Rococo and Empire, Renaissance and Roman-
esque, modern eclecticism and constructivism.
The architecture of the city influenced by Austro-
Hungarian Empire and Poland (Fig. 4, Fig. 5, Fig.
6).

4. The world’s first kerosene lamp

In 1853 Jan Zeh and Ignacy tukasiewicz ex-
tracted in Ukraine kerosene and manufactured
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[Mannubko-BonnHcbkoro i HasBaHUM Ha YeCTb
noro cuHa Jlesa. TonoHiM Hankpawe Moxe ByTu
nepeBefeHNn Ha aHrMINCbLKY MOBY, sik 3emMni Jleo
abo wmicTo JleBa (3Bigcy natnHcbka Hasea Leopo-

lis) [1].

P

Fig. 3. The overlap of the Poltva river in an
- - - ‘ .

2. Piyka NonTtBa

Piukoto Bcix pivok y JIbBiBCbKii obnacTi €
MontBa. BoHa € MPUTOKOK [OEKINBbKOX BENUKUX
BOAHMX WNAXiB, B TOMy 4ucni 3axigHoro byry i
lopuHi. Takox [lonTBa npoxoguTb 4epe3 MICTO
JlbBiB i niBOoeHHy YactuHy Postouud. Ha paHuin
MOMEHT pidka npoxoguTb nig 3emneto (306p.
2), 11 OTOYYKOTb KaM'aHi CTiHW KaHanisauinHoro
Konekrtopa [2].

MonTea 3 baratbma npuToKkamm
BiNMbHO TeKkNW N0 BynNMUAX [0 CepeauHu
XIX crtonitta. [llpoTe, Benuka 4YacTuHa
CTiYHMX BOA MNPOBOAUTLCA B MICTi A0
piykn, €AKa nepetTBopunaca y BIAKPUTUN
KaHanisauinHun konektop (306p. 3). Yepes
Heaonikn iCHYlO4OT  cucTtemm KaHanis
M 3anax KaHanisauii, cygos Bupiwus
3poOUTM MEepeKkpUTTS pivYkM B Nig3€MHOMY
pesepByapi.

3. ApxiTektypa JibBOBa

JlbBiB - uUe MicTto, wo ob’egHano OaBHUHY
i cyyacHiCcTb. TyT BW MOXeTe 3HaWTU TOTUKY i
Gapoko, POKOKO Ta amnmip, PeHecaHC i pOMaHc,
CydacHY eKIeKTUKY i KOHCTPYKTUBI3M. ApXiTEeKTypa
MicTa Bupobunacb nig BnAvMBoM  ABCTpO-
Yropcekoi imnepii Ta MNonbwi (306p. 4, 306p. 5,
306p. 6).

4. MNMepwa y cBiTi racoBa namna
Y 1853 poui AH 3ex i IrHaTin Jlykacesuny (306p.
7) BngobysaloTb B YKpaiHi rac i BUrOTOBMSHOTb




e world’s first kerosene lamp. They soon be-
gan mass production in Vienna and the United
States. Technology development and its use of
oil extraction intensified global significance ma-
terials (Fig. 7).

In the second half of the XIX century in eastern
Galicia beginning to produce oil. At the beginning
of the XX century there was mined 5% of the glob-
al volume of liquid fuel [1].

5. Clock tower

Like London, Moscow and a select few other
global cities, Lviv has its very own distinctive clock
by which local time has been measured for centu-
ries. Today’s distinctive clock tower is the work of
a 19th century Habsburg administration but is in
the same spot as numerous other Lviv city clocks

nepwy y CBiTi racoBy namny. Hesabapom BOHM
noyanu macose BuUpoBbHMUTBO B BigHi i CLUA.
Po3pobka TexHomorii Ta ii  BWKOPWUCTaHHSA
BMOOOYTKY HadTM akTuBidyBanu rnobanbHe
3Ha4veHHsa matepianis (Fig. 7).

Y pgpyrin nonoBuHi XIX cTonitTa y CXigHin
ManuumHi novann BupobnsaTuM rac. Ha nouatky
XX cTonitta Tam 6yno ccopmoBaHo 6nm3bko 5%
CBITOBMX 3anacis pigKkoro Tonnmea.

5. Bexxa NloguHHUK

Ak NoHpoH, MockBa i iHWi Benuki
MicTa, JIbBiB Mae CBiW BnacHUMN
TrOAUHHUK, AKUN BMMipBaB
MicueBMW 4Yac npoTsarom GaraTboX
cTonitTb. l[lepwa 3ragka Npo BexXy
3 TOAOMHHUKOM Ha PuHKkoBIN nnouwi

ig.4.R -nol_(suare

down the ages. The first mention of a clock tower
in Lviv’'s Rynok Square is in 1404, when city docu-
ments list the names of a number of clock keepers
and locksmiths charged with maintaining the city
clock. Miraculously, during the ruinous 1527 fire
which destroyed much of medieval Lviv, the city’s
clock tower remained virtually undamaged, but it
was not so lucky forty years later, burning down in
another inferno.

The city hall and clock tower (Fig. 8), as we

JlbBoBa B 1404 poui.
yac 3ry6Hoil noxexi B 1527p,
aka 3Huwumna OGinbwy YacTUHY
cepegoHboBiYHOro JibBoBa, Bexa
3 TOOMHHUWKOM MicTa 3anuwumnuncs
NPakTMYHO HeylWwWKoOJXeHOW, ane
ue He Tak nowacTuno, COpPOK
poOKiB No TOMY BOHa 3ropina B
iHWIiW noxexi.

Micbka paTywa i Bexa 3 roguHHukom (306p.

OvBom, nip
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Fig. 5. Lviv Theatre of Opera and Ballet

know them today, actually date back to 1851,
when the city’s Habsburg administrators de-
cided to do away with the old administrative
buildings and erect a whole new structure.
The new clock mechanism was manufac-
tured in Austria at a factory on the outskirts
of Vienna, and continues to work to this day,
making it one of the oldest functioning public
timepieces in the world. The clock face is 2.7
meters in diameter, while the little hand of the
clock itself measures 1.5 meters (Fig. 9) [3].

In more recent times Lviv's clock tower
has become more closely associated with
the growth of a Ukrainian national awaken-
ing over the past thirty years.

The clock tower was one of the first
public buildings to fly the yellow and blue
Ukrainian flag during the swing away from
strict state control over protest movements
which came at the tail end of the perestroi-
ka era. At the time flying the Ukrainian flag
was still technically an offence, and the
clock tower gained an iconic status as the
most prominent spot for a flag in the entire
city [3]

History of Science and Technology

8), Ik MM 3Hanu X CbOrogHi Hacnpaegi NOXo4uUTb
3 1851 poky, konu agmiHicTpatopu MicTa
Mabcbyprn Bupiwmnn no3bytucsa Big CTapux
agMiHicTpatuBHux GyaiBenb i 3BeCTW Liny HOBY
CTPYKTYpy. HoBUMN MexaHi3aM roguHHuka 6yB
BUrOTOBMNEeHU B ABCTpil Ha 3aBofi Ha okonuui
BigHs, i npogoBxye npautoBaty AOCH, WO pobutb
MOro O4HVMM 3 HaucTapiwux AiYnX rpoOMagCbKUX
XpoHomeTpiB B cBiTi. Lincdpepbnar craHoButb 2,7
MeTpa B AiaMeTpi, a mManeHbka CTpifika camoro
roanHHnka mae 1,5 metpa (306p. 9) [3].

OcTaHHiM Yacom icTopist 6alTOBOro roguHHMKa
JIbBiB cTana Oinbl TiCHO MOB’si3aHa 3 POCTOM
YKPAIHCbKOro  HauioHanbHOro  NpoBymkKeHHSs
NPOTSArOM OCTaHHIX TPUALUSTU POKIB.

Bexa 3 roguMHHuUKom Oyra ogHa 3 nepLumnx
rpoMagacbkmx Gyaisenb, Hag SKOK 3amanopis
XKOBTUM i CMHIN npanop YkpaiHu nig 4yac 3amaxy
NpoTM  CYBOPOro  AepXXaBHOrO  KOHTPOIO
Hag pyxamy MpoTecTy, AKi MNPUALINW B  KiHL
nepebyqoBn enoxu. Y TOW 4ac BMBILIYBaTH
yKpaiHCbkn npanop Oyno npaBoOMoOpyLUEHHSIM 1
GawToBMI TOANHHUK OTPUMAaB KyINbLTOBWUI CTaTyc,
SIK HaMGiNbLW YiNnbHe MicLe Ana npanopa y BCboMy
MicTi. [3]




6. Conclusions

Lviv is the city with a rich medieval history. City
of napping lions and legends, city of temples and
museums, city of architectural masterpieces and
artistic geniuses, city of theaters and thematic ca-
fes.

In a trip in Lviv you can see surprising
beauty of medieval houses, admire the gran-

deur of Opera and ,Zhorzh”, touch historical
walls and defensive shafts, listen the melo-
dious bells of Lviv’'s churches, collate a clock
time with old chronometers on the Lviv’s
towers. Walk by the medieval streets paved
by paving stones. This paving stones which
were retaken a hundreds of times rubbed
the soles of kings and beggars, sages and
clowns, benefactors and to the thieves. And
today a numerous tourists take pictures of
this paving stones and Lvivian ladies suffer
from it, beating their heels shoes. Drink a
cup of scented coffee, enjoy a beer from an
old brewery, buy a present — unique product
of Lviv’s masters in memory about Lviv.

b
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6. BucHOBKM
JIbBiB - Le MICTO cepeaHbOBIYHOI iCTOPpIT.
MicTo gpimatoumnx nesiB i nereHq, MiCTo xpamis

i My3eiB, MICTO apXiTeKTypHUX LWeaeBpiB i
XYOOXHIX TeHilB, MICTO TeaTpiB i TeMaTUYHUX
Kade.

Y maHgpisui no JIbBOBy BU MOxeTe nobayntu

noMunyeBatuca BEJNMYYIO onepu [

«>Kopxa»,
nomauartu iCTOpUYHi Mypu | OBOPOHHI Banwu,
cnyxatm MerogivHi  A3BOHW LepkoB J1bBOBa,
3BipATW Yac rogMHHUKa 3i CTapMMn XpOHOMETpamm
Ha T§bBIBCbKUX Bexax. [lporynantecb no
cepefHbOBIYHUX BYNUUAX BUKNaAeHUX BPyKiBKOIO.
Lis 6pykiBka, nepeknagyBaHa COTHi pa3, cTupana
nigowsmn Koponis i xebpakis, mygpeLis i 6bnasHis,
OnarogivHukiB i 3nogiiB. | CbOrogHi YMCHEHHi
Typuctn dotorpadytote LU OpykiBKy i 6arato
NbBIBCbKMX MNaHSHOK  CTpaXpawTb  Big  Hel,
36uBarumn Kabnykm cBOIX 4YepeBudkiB. Bununte
YallKy apoMaTHOl KaBu, HacornogiTbCs NMUBOM 3i
CcTapoi NMBOBAPHI, KyNiTb NOAAPYHOK - YHIKaNbHU
npoayKkT MmancTpis JIbBoBa Ha 3ragky npo JIbBiB.
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ig. 7. Monument of Jan Zeh and Ignacy tukasiewicz

You must visit the Lviv to better feel Bu noBuHHi BigBigatn JlbBiB, W06 Kpawe
the atmosphere of this city. So wel- BiguyTm atmocdepy Lboro micta. Tak Wo nackaso
come! npocumo!

——

Fi . 6. Churchr of Saints VOI

a and Elizabeth

ig. 9. The mechanism of tower’s clock

Referred teacher: Elena Helerea
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