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FONTA TEXHOMOIUJA

TeXHVIl-IKI/I ypehaju yrnaBHOM

»CKPUBAjy” CBOjY YHYTPaLWHOCT KOja

ce NOKpuBameMm, y BeNMHM cnyyajesa,
WTUTK 1 TUMe ce 06e36elyje bUXOBO
HEOMETaHO PyHKUMOHKCare. Ocum
3aWTuTHe yHKUMje, 3a BeNnunku 6poj
ypehaja je 6UTHO 1 06NMKOBAHE, OAHOCHO
HUXO0B AN3ajH. MpUNNKOM An3ajHUparba
ypehaja ce, npe cBera, BOAU payyHa o
HUX0BOj PYHKLMOHANHOCTY, e(PUKACHOCTY
1 yaobHoCTK 3a Kopuwhemwe, anu n o
€CTEeTCKOj NPUBMIAUYHOCTMN.

Ha Taj HAUMH YHYTPaLWHOCT BENnHE
TEXHUUYKKX ypehaja, a camum TUM 1

HUXOB HAUMH PaAa, 0CTajy CKPUBEHUN OKY
nocmaTpaua. PactaB/barbeM Ha ienioBe unu
ceuerbeMm ypehaja, HapyLlwaBa ce HbUXoBa
KOMNAKTHOCT 1 (OYHKLMOHNCAtbe, Te OBaKBe
W CIMYHE METOAE HUCY NPUXBAT/bUBE 3a
npoyyaBame.

Kaga cy y nuTamy My3ejcku eKCrnoHaTy,
NoOMeHyTe NMHBA3MBHE TEXHUKE HUCY HU
moryhe. Kako 61 nocetnounma goyapanu
YHYTpaLWmbN U3rnea n pag pasnuumtux
ypehaja, my3eju uecto uspahyjy
TPOAUMEH3VOHANHE Mogene Unmn nux
AVUTUTANHO peKOHCTpyunuwy. 3axBasbyjyhu
pa3Bojy HOBMX codpTBepcKux anata (u 34
WTamne), JaHac cy pesynTtati MHOTO 60/bU.
MefhyTum, n fare ocTaje HEMO3HAHULA KAaKo
CTBApPHO M3rnega yHyTpawmocT ypehaja
jep jy je Hemoryhe BMAETM HA My3€jCKUM
nsnoxb6ama.

360r cBera HaBeAeHOr, poanuna ce naeja aa
ce U3 36UpKn Myseja nsabepy eKCnoHaTu
KOju ,KpuWjy” MHTEPECAHTHY YHYTPALLHOCT
1 npenycTe nponasy x-3paka. Crynunm

CMO Y KOHTaKT ca iomahomM KOMNAHMjoM

NAKED TECHNOLOGY

Technical devices tend to favour function
over form. When designing a device,
attention is first paid to its functionality
and efficiency, and then to its comfort of
use and aesthetic appeal. Oftentimes, the
mechanisms of a device are hidden away

to keep it running smoothly and protect it
from damage. As such, the internal workings
of these devices remain a mystery to the
average observer. Before the invention of
X-rays, the only way to see inside a machine
was to take it apart, potentially damaging it
- this method of research is undesirable for
museum objects. In museums the internal
workings of devices are often represented
with 3D replicas or digital reconstructions;
the accuracy of these models has increased
with the development of modern software
and 3D printing but it still does not allow us
to have a proper look inside.

Today, X-ray technology is an integral

part of museum practice, particularly
conservation and restoration as it is a
non-destructive imaging tool. With this in
mind, we decided to analyse interesting
objects from the collection of the Museum
of Science and Technology and reveal their
fascinating interiors using X-rays. Thanks
to Visaris, a local company, we were able
to use the latest digital X-ray machines

to capture our objects as never before.
This new technology enabled us to obtain
dynamic X-ray images of objects and the
opportunity to see their inner workings
while they operate, without disassembling
them.



Bucapuc Koja npousBoau gurnTanHe
peHAreH-anaparte HajHOBUje reHepauuje.
3axBasyjyhu HUXOBUM CABPEMEHUM
anapatuma n copTBepy, MOCTUTHYT je
HeBepoBaTaH pe3ynTaTt. HoBa peHAreHcka
TexHonoruja omoryhuna Ham je un
AVNHaMUUKe CHUMKE NpeAMeTa, OAHOCHO,
NpyXuna Ham je moryhHocT aa 6e3
packnanara BUAMMO HbUXOBY YHYTPALLHOCT
AOK page.

OTyda Halla BefunkKa Xe/ba Aa 0BY HOBY
TEXHOJIOLLKY M My3€0/0LLKY NpaKcy
MoAeNMMO 1 C HAWKM NOCETUOLMMA NyTEM
N3n0X6€e ca UHTPUTAHTHUM Ha3nBoOM o/1a
mexHonozauja, a CBe y CBPXy eaykauuje

M AeMOHCTpaLMje HOBUX My3€0/OLKNX
Mpakcy y Nnpes3eHTaumjn KynTypHe 6aluTuHe.

PeHAreHcKa TeEXHONMOrMja je AaHac cacTaBHU
[€0 KOH3epBaTOPCKO-PeCTaypaTopCKux
My3€ejCKMUX NpaKcu 1 npeacTaB/ba
He#eCTPYKTUBHM anaTt 3a CHUMatbe paan
WTOo 60sber carnefaBakba YHYTPaLWHOCTM
My3€ejCKUX NPeaMeTa, WTO My3ejCKuM
CTpyuYHbaLMma yMHOrome onakliaBa nocao.

/

We are excited to announce a new
exhibition with an intriguing title - Naked
Technology. This is a brilliant opportunity
to share technological advancements in
museological practice with our visitors
and learn about the inner workings of
machines.




OTKPWURKE U NPUPOAA
X-3PAKA

»PEHAreH je anapaT Koju y3 nomoh
X-3paka Ha hunmy aaje yHyTpaLw by
npukas /byackor tena."

ny4ajHo otkpuhe fo kojer je KoHpag
PeHngreH' gowao 8. HoBembpa 1895,
ekcnepumeHTuwyhu y nabopatopuju
Ca KaTOAHWM LeBMMa?, OBENO je A0
peBonyuuje y MeaMLUHN U tbeHor y6p3aHor
pa3Boja, a omoryhuno je n ga ce no npsu
MyT 3aBMPU Y YHYTPALWHOCT JbYACKOT Tena.

Papehu y mpaky, husumyap PeHareH je
NPUMETNO HEOBUYHO CBETNYLAHE NO
nabopatopuju, Nako je KaTofHa LeB
6una npekpuseHa ae6enum, LpHUM
kapToHom. OTKPKO je A3 KAPTOH, Koju je
C jepHe cTpaHe 610 Npemasax cnojem
6apujym-nnaTtmHa-unjaHnaa, noctaje
thnyopecueHTaH Kaa je M3noxeH 0BOj
BPCTM 3pakKa, Mako je of M3Bopa 3payerba
610 yaa/beH BuLe 04 ABA MeTpa.
PeHAreH je Hege/bama eKCneprMeHTNCao
N UCMUTMUBAO KApPaKTEPUCTUKE HOBUX
3paka, Koje je Ha3Bao X-3paLu, ynpaso
ycnepn Hermo3HaBaka HUXOBE Npupoge.
TOKOM UCTpaXKMBaka H6e3ycneLwHo je

1 Hemaukun pusmuap Bunxenm KoHpag PeHareH
(1845-1923) je 1901. rogmHe 3a oTKpuhe x-3paka fo6M0
Ho6enoBy Harpagy 3a ¢u3nky. HoBaw of Harpage
MOK/MOHWO je CBOM YHUBEP3UTETY, @ U3 MOPANTHUX
nobyaa je oa6uo Aa CBOj paj 3alTUTK NAaTEHTOM U Ha
Taj HauMH je NpoHanasak MoOKNOHNO YOBEUYAHCTBY. Y
HoBeM6py 2004. IHTEpHALMOHA/THA YHUjA 33 YNCTY U
npumerbeHy xemmnjy aana je 111. enemeHTy nepmogHor
cMcTeMa MMe peHAreHujym.

2 KatogHa ues (CRT) je noce6Ha BpCTa eleKTPOHCKe
LleBU Y KOjoj ce enekTpoHu hoKycmpajy u yaapajy

y thnyopecueHTHM 3acTop, npoussogehu suamnnsy
TauKy Ha eKpaHy.
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THE DISCOVERY AND
NATURE OF X-RAYS

“X-ray machine is a device that uses
X-rays to display the interior of
human body on a film."

On November 8™, 1895, while
experimenting with cathode rays’,
physicist Conrad Rontgen? made a discovery
that would revolutionise our approach to
medicine.

While working in his dark laboratory,
Rontgen noticed an unusual sparkling
across the room, even though the cathode
ray tube he had used was covered by
thick, dark cardboard. He discovered

that the cardboard, which was coated

with barium platinocyanide on one side,
had become fluorescent when exposed

to these unknown rays, even though the
board had been more than two meters
away from the source of radiation. For
weeks, he experimented and researched
the characteristics of the new rays, which
he named X-rays, precisely because of their
unknown nature.

1 Cathode Ray Tube (CRT) is a special kind of
electronic tube in which electrons are focused into a
beam and fired at a fluorescent screen, producing a
visible dot on the screen.

2 In 1901, German physicist Wilhelm Conrad Rontgen
(1845-1923) won the Nobel Prize in Physics for his
discovery of X-rays. He donated the award money

to his university, and for moral reasons, he refused
to patent his work, thus donating his discovery

to mankind. In November 2004, the International
Union of Pure and Applied Chemistry named the 111
element in the periodic system Rontgenium.



MOKyLWaBao Aa 6110KMPa 3pake pasnuunTum
matepujaniuma, Te je jefHOM NpunuKom,
[OK je anapaTtypa 6una yk/byueHa, NnpuHeo
PYKy thnyopecLeHTHOM 3aKNOHY U BUAeo
CKeneT concTBeHe Wake. Ognyuuno je ga

Ca eKCMeprMEHTIMA HACTaBU Yy TajHOCTH,
jep ce nnawmo ga 6m weros yrnea Morao
61T yKarbaH YKONMNKO Ce NCNOoCTaBu aa cy
Herose TBpPAHE HeTauHe. [IPBM peHAreHCKM
CHMMAK, KOjU je HAa3BAO PeHAreHorpam,
YyPaano je Tako LITO je NOCTAaBUO LaKy
cBoje cynpyre AHe bepTe JlyaBur npeko
thoTorpadrcke nnoue 1 n3noxuo je
X-3pauuma. Pag o HoBUM 3paLuma o6jaBno
je 'y paay 28. neuembpa 1895. roguHe n'y
HEMY N3HEO AeTasbHa CBOjCTBA 3paka Kao
WITO Cy ancopnuuja, hoTOXeMUjCKO A€jCTBO
Ha conu cpebpo-6pomumaa n potorpadcky
M/10uy, KA0 1 UMHEHNLY [ia Ce X-3PALK
NPOCTMPY NPaBONUHICKM U AA He ckpehy
noj AejCTBOM MarHeTHOT U eNleKTpUYHor
nosa.

Mpupona peHAreHCKUX 3paka Huje y
noTnyHocTu cxaheHa cee 4o 1912. roanHe
Kaja je Hemauku usnyap Makc toH Naye,
3ajeAHOo ca CBOjUM CTYAEHTMMa, A0KA3a0 Aa
Cy OHU UCTe e/IeKTPOMArHeTHe Np1poje kao
1 CBETNOCT, aNin Aa Ce pasfnKyjy no BULLOj
dbpekBeHUMju BUbpaumja.

EnekTpoMarHeTHu cnekTap cauntasa
Liena o6nacT efleKTPOMArHeTHOr 3payetba,
Kao WTO Cy paano-Tanacu, MHMpaLpBeHn
3pauu, BUAbUBA CBETNOCT, PeHAreHCKN
3pauy 1 rama-3pauu. EneKTpomarHeTHm

CHuUMaK wake bepTe PeHAreH, NpBU peHAreHorpam Koju
je HaumHno Bunxenm KoHpag PeHareH 22. peuem6pa
1895. roguHe (M3Bop: Wellcome Library no. 32971i,
wellcomecollection.org)

Picture of Bertha Roentgen’s hand, the first
roentgenogram made by Wilhelm Conrad Roentgen on
December 22, 1895. (Source: Wellcome Library no. 32971i,
wellcomecollection.org)

During his research, he unsuccessfully tried
to block the X-rays using various materials.
On one occasion, while the apparatus was
switched on, he brought his hand close to
the fluorescent screen and saw the first
x-radiographic image, the skeleton of his
hand. Rontgen decided to continue with
his experiments in secret as he was afraid
that his reputation could be tarnished if
his claims were proven to be incorrect.

He took the first X-ray, which he called a
Rontgenogram, by placing his wife Anna
Bertha Ludwig's hand over a photographic
plate and exposing it to X-rays. On the 28"
of December in 1895, Rontgen published

a paper explaining the characteristics of
X-rays in detail: such as their absorption,
their photo-chemical effect on silver
bromide salts and photographic plates,

as well as the fact that the X-rays travel in
straight lines and do not divert under the
influence of magnetic or electrical fields.

However, the nature of X-rays was not fully
understood until 1912, when the German
physicist Max von Laue, together with his
students, proved that X-rays have the same
electromagnetic nature as visible light,

but that they differ by having a higher
frequency and a shorter wavelength.




CneKTap NOKPMBA eNeKTPOMarHeTHe
Tanace ca hpekBeHLUMjama y pacnoHy

of ucnop jegHor Ao usHag 1025 Hz, wto
OAroBapa TanacHUM AYXMHAMA 0 XU/baja
KunomeTtapa 10 Aena BeinunHe aToMCKor
jesrpa.

EneKTpOMarHeTHO 3payere NpeHocH
eHeprujy n kpehe ce 6p3nHOM CBETNOCTM
Koja n3Hocm 300.000 km/s.> Tokom
KpeTatba eHepruja ce pasmervyje nsmehy
eNeKTPUUYHOr U MAarHeTCKor nosa. ok
jaumHa jegHor nosba pacTe, Apyror onaaa,
1 06pHYTO. Bp3MHa Kojom ce 0Baj npouec
AellaBa Ha3mMBa ce hpekBeHLMja 3payetba.
Pa3nnuuTte BpCTE €NEKTPOMArHeTcKor
3pauvera UMajy pasnuunte hpekBeHunje n
pasnuuuTe TanacHe AyXUHe.

PeHAreHCKN nnu x-3paum cy aeo
eNeKTPOMarHeTHOr CnekTpa ca
thpekBeHumjama og 3x1016 go 3x1019

Hz, 0oAHOCHO, TanacHa AyXuHa um je y
pacnoHy of 0,1 4o 10 nm (0,1x10-9 ao
1x10-8 m). 3pauy cy joHusyjyhu n cnnuxm
BUA/bMBOj CBET/IOCTU, aNK 3a Pa3fnKy of
CBETNOCTK, X-3paLy umajy sehy eHeprujy
wTto um omoryhasa a nponase Kpo3
06jeKkTe 1 xmBe opraHusme. Kopucre cey
paauorpaduju (y MeanumHu U MHAYCTPUjn),
Kao u 'y Kpuctanorpaguju 3a ogpehusatre
CTPYKTYype Kpuctana.

X-3pauete ce 06Mja €NEeKTPUUYHUM
NPpaXKkeHeM y BaKyyMCKUM LEBUMA,

y Kojuma je npuTtucak 510 mbar. Lies

je Hajuewhe ayXunHe oko 20-25 cm u
npeyHunka oko 15 cm. Y okBupy uesm,
HacynpoT jeaHa Apyroj, Hanase ce
KaTofda u aHoaa. Katoaa je HeraTuBHoO,

a aHOAa NO3UTMBHO HaenekTpucaHa
enekTpoja. X-3pauere HacTaje Kaaa
CHOM BUCOKOEHEPreTCKMX eneKkTpoHa
Nnpon3BeAeHNX Ha KaToau NHTeparyje ca
aHoaoMm. EnekTpoHu cy y6p3aHu HanoHUMa
oA 10.000 go 100.000 V, a Kouerem Ha
AHOAM eNIeKTPOHU KAo HaenekTpucaHe

3299.792.458 m/s.
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The electromagnetic spectrum consists

of the entire field of electromagnetic
radiation, such as radio waves, infrared
rays, visible light, X-rays, and gamma rays.
The electromagnetic spectrum covers
electromagnetic waves with frequencies
ranging from below 1 Hz to over 1025 Hz,
which correspond to wavelengths from
thousands of kilometres to a fraction of the
size of an atom’s nucleus.

Electromagnetic radiation transmits energy
and travels at the speed of light, which is
300,000 km/s.? During propagation, energy
is exchanged between the electric and the
magnetic fields. While the strength of one
field increases, the strength of the other
decreases and vice versa. The speed at
which this process takes place is called
radiation frequency. Different types of
electromagnetic radiation have different
frequencies and different wavelengths.

X-rays are a part of the electromagnetic
spectrum with frequencies from 3x1016 to
3x1019 Hz and their wavelength range is
from 0.1to 10 nm (0.1x10-9 to 1x10-8 m).
X-rays are ionising and are high energy
which enables them to pass through objects
and living organisms, unlike visible light.
They are used in radiography (in medicine
and industry), as well as in crystallography
(determining the structure of crystals).

X-rays are generated by electric discharge
in a vacuum tube, in which the pressure is
510mbar. The tube is usually around 20-25
c¢m long with a 15 cm diameter. Inside the
tube on opposite sides are a cathode and
an anode. A cathode is a positively charged
electrode, while an anode is negatively
charged. X-rays are created when a beam
of high-energy electrons produced at the
cathode interacts with the anode. Electrons
are accelerated from 10,000 V to 100,000

V and upon impact with the anode, the
electrons emit high-energy electromagnetic

3299,792,458 m/s



yecTuLe eMUTYjy eNIeKTPOMArHETHO
3payetbe BUCOKUX eHepruja no3HaTo Kao
X-3pauerbe. MecTo Ha aHOAM Y Koje yaapajy
eneKTPOHU Ha3mBa ce ,oKyc” 1 Beoma je
Manux ANMeH3Kja, a off HeroBux ANMeH3mnja
3aBUCM OWITPUHA PEHATEHCKOT CHUMKA.
360r ocnobahara Tonn0TE NPUNNKOM
CyAapa enekTpoHa ca aHOAOM 0Na3u

[0 HEHOT 3arpeBata, Te je NoTpe6bHo
HEHO CTanHo xnahete, WTo ce NoCcTUXe
Kopuwherem potupajyhe aHoze, O[HOCHO
nosehamem okyca.

OKnon LeBw cacTaB/beH je U3 ABa cnoja
KOjU UMHE N30M1ALMOHMN MaTepujanm

1 onoBo. ONOBO CAYXM Aa 3aWTUTU
nawumjeHTe 1 nekapa, kao u cam ypehaj oa
MexaHnuknx owTtehera.

Nejonizujuce zracCenje
Non-ionizing radiation

radiation, also known as X-ray radiation.
The place on the anode where the electrons
hit is called the “focal spot” and is very
small in size, and the sharpness of the X-ray
image depends on its size. Heat is released
when electrons hit the anode and so it has
to be cooled constantly, this is achieved by
using a rotating anode, increasing the focal
spot.

The tube casing has two layers consisting of
insulation materials and lead. Lead is used
to protect the patients and the physician,
as well as the device itself from mechanical
damage.

JoHu3yjyhe 3pauere
lonizing radiation

O
MwukpoTanacHa nehHuua
Paano Microwave
Radio
T
HausmeHunyHa cTpyja Tenesusuja TenedoH Catenut
AC Power Television Telephone Satellite

— > —>

[ly»unHa Tanaca
Wavelength

Pagvo Tanacu
Radio Waves

Mwvikpo Tanacu UHdppaupseHo
Micro Waves 3paueme
Infrared
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CyHueBa CBeTNOCT
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MepgunumHckm X-3paum

PagnoakTBHM n3Bopn

Sunlight Medical X-rays Radiaoctive Sources
i » & » & A
< 7> L) >
YnaTpaBmonetHo X-3paumn lama 3paum
3pavere X-ray Gamma rays

Ultra violet

ENeKTpOMarHeTHM CnekTap ca U3ABOjeHUM TanacHUM AyXXWHaMa BUA/bUBE CBETNOCTH
Electromagnetic spectrum with separated wavelengths of visible light



PEHAINEHCKA
TEXHONOIMNJA
Y CPBUJU’

X-3paka, 1897. roguHe, y KparbeBuHy
njy CTUXXY iBA PeHAreHCKa anapara, y
beorpag n y Wa6au. 1o nouetka lMpsor
CBETCKOT paTa, peHAreHcke anapare
Cy 3a CBOje NpuBaTHe opAuHauuje
HabaBunu n Yauak, Kparyjesau, beorpag
n Moxapesau, Kao n 6onHuue y Wanuy
1 Huwy. Y BojBOAUHM Cy peHAreHCKn
anapatu kopuwheHu jow y Bpeme 0K je Ta
nokpajuHa 6unay cactaBy AycTpoyrapcke
MOHapXxuje — NPBU OBaKaB anapart umana je
6onHnuay Cpemckoj Mutposuum (1899).

gamo [Be rognHe HakoH oTkpuha

NMpBO peHAreHCcKo ogemvere y Cpbuju
OCHOBaHO je 9. jyna 1907. rogunHe.
PeHgreHckn anapatu u onpema cy ce
KyrnoBanun of pasfnumTmx eBponcKux
npon3ssohaua, anu Hajuewhe of CumeHca

n Qununca, n To He camo 360r HUXOBOr
KBanuTeTa, Beh n 360r Tora WTo je HabaBKa
6una onakwaHa NoCcpeacTBOM HhUXOBUX
thmpmu y Jyrocnaemju - Jy2ocnoeeHcko
CumeHc A. 1. » ®ununc jyaocnoseHcko A. /.

Mocne ipyror cBeTCKOr paTta, MOYETKOM
nefeceTux roagnHa, otnounme gomaha
npou3BoAama y npeaysehy, cactaBHOM geny
KOHUepHa EnekmpoHcke uHdycmpuje Huw,
Koje he 1970. roguHe nobuTn Hasus EN
Jy2opeHdzeH. Y habpuun je 1952. roguHe
npovsBefeHa nNpBa peHAreHcka ues, nog
KomepuujanHum Hasmeom Vul 120/800,

13a nucarbe TekcTa KopuwheHu cy Aenosu us
KaTasora usnox6e Paseoj u npumeHa peHd2eHcke
mexHonoauje kod Cpba, ayTopke JeneHe JoBaHosuh
Cumuh, o6jaBrbeHor 2021. roguHe y usgamy Myseja
HayKe U TexHuke.
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X-RAY TECHNOLOGY
IN SERBIA'

In 1897, only two years after the

discovery of X-rays, the first two
X-ray machines arrived in the Kingdom
of Serbia—to Belgrade and Sabac. Before
the onset of the First World War, private
medical practices in Cacak, Kragujevac,
Belgrade and Pozarevac acquired X-ray
machines and hospitals in Sabac and Nis
also managed to procure X-ray machines.
X-ray machines were used in Vojvodina
when the province was still part of the
Austro-Hungarian Monarchy - the first such
machine was in the hospital in Sremska
Mitrovica (1899).

The first X-ray department in Serbia was
founded on July 9, 1907. X-ray machines
and their equipment were purchased from
various European manufacturers, but most
often from Siemens and Philips, not only
because of their quality but also because
their procurement was facilitated through
their companies in Yugoslavia - Yugoslav
Siemens A. D. and Phillips Yugoslav A. D.

After World War I, in the early 1950s,

a company named El Jugorendgen

was established. They began domestic
production in 1970 and would become an
integral part of the electronics industry in
NiS (Elektronska industrija Nis).

In 1952, the factory produced its first X-ray
tube, under the commercial name Vul

1 For the purpose of writing this text, the author

has used parts of the catalogue for the exhibition
Development and Application of X-Ray Technology in
Serbia, by Jelena Jovanovic Simic, published in 2021
by the Museum of Science and Technology.



Ynme Cy yAApEeHN TeMesbn PeHAreHcke
nHAyCTpuje y Jyrocnasmju. 3atum, y UcToj
thabpuum, 1953. rognHe, NPON3BELEH je 1
npsu gomahu peHgreHckn anapar Morava
(ca cHarom og 150 mA npu 70 kV). 3a
HEroBO AN3ajHUPaHbe 6MNN Cy 3aCNYXKHU
CTpyytbaun PP 3asoda. UcTe roguHe

je Nnpon3BeAeH 1 naraHn NPeHoCnBM
YH/BEpP3anHu peHAreHckn anapar
Moravica. Y6p30 nocne Moravice, pa3Buja
Ce NMPEeHOCHN YHUBEP3aNHU PEHATEHCKN
anapart Neretva y Bule BapujaHTu ca
nojayaHom cHarom — 30 mA, 85 kV.

Lle3peceTux roanHa je Hajnpe Aol no

[0 yCNocTaB/batba NOCNOBHO-TEXHUUKE
capaghe ca Hemaukom chupmom CumeHc,
a HelWTOo KacHUje 1 ca XONaHACKOM
KomnaHujom @uaunc. Hactahe HoBU
mogenu: Hipos, Koju je Ha HeKN HauuH
610 ,poaoHauenHuk” 6yayhe dhamunnje
NMOKPETHMX PeHAreHCKMX anapara ca
eNeKTPOHCKUM Mojaunsavem cnuke; Dent,
CTOMATONOLWKN peHAreHckn anapar; Unifos,
CTabUNHW ANjarHOCTUUKN PEHATEHCKN
reHepatop ca ysehaHom cHarom (100 mA,

100 kV); Buki sto bs3, anjarHOCTUUKK CTaTUB,

n Fluorograf, cneunjanHu peHAreHcKn
CUCTEeM, OLHOCHO pPeHAreHCKM anapaT 3a
cepujcko cHUmame nnyha senukor 6poja
ocoba Ha hunmckoj Tpauu. MpounssegeHa
Cy 1 ABa anapara Koja cy ce Kopuctuna
ny paguotepanuju: Terix — anapart 3a
NoBPLWMHCKY Tepanujy, u Kobaltron -
anapar 3a gybuHcky Tepanujy. 3a notpebe
NHAYCTPUje npon3BeaeH je u lrax 300

— MHAYCTPUjCKN PEHATEHCKM anapar 3a
NUcnNuTMBake MaTepujana.

CeflamaeceTux roguHa EN JyzopeHozeH je
Ha MHOCTPAHOM TPXMLWTY NPOAABA0 NMPEeKo
20% yKynHe npoussogre. Ocamgecere
roanHe cy 6une u speme ysohema
AVUTUTANHUX TEXHONOMKja unja je npumeHa
3HaTHO y6p3ana pag, nocebHo y obnactu
AanjarHocTuke. C 063Mpom Ha M3BO3 U
NOTPaXky, rpaan ce Hoea habpurka Koja
nounme ca pagom 1982. rogmHe. flo 1985.
roanHe o6Mm N3B0O3a PEHAreHCKMX anaparta

120/800, this product laid the foundations
for the development of the X-ray industry in
Yugoslavia. Then, in 1953, the same factory
produced the first local X-ray machine
Morava (with a strength of 150 mA at 70 kV).
That same year, they also manufactured the
light portable X-ray machine Moravica. Soon
after Moravica, they developed the Neretva,
a portable universal X-ray machine with
several variants and increased power—30
maA, 85 kV.

In the 1960s, the company established
business and technical cooperation with
the German company Siemens and then, a
little later, with the Dutch company Philips.
New models of X-ray devices soon followed:
Hipos (a “forerunner” of the future family of
portable X-ray machines with an electronic
image enhancer), the Dent (dental X-ray
machine), Unifos (stable diagnostic X-ray
generator with increased power, 100 mA,
100 kV), BuRi sto bs3 (diagnostic stand)
and the Fluorograf (a special X-ray system,
i.e., an X-ray machine for serial chest X-ray
imaging of a large number of people on
photographic film). They manufactured
two machines for radiation therapy, the
Terix - a surface therapy machine, and the
Kobaltron - a deep therapy device. Due to
industry demand, they also produced the
Irax 300 - an industrial X-ray machine for
testing materials.

In the 1970s, over 20% of the total
production of El Jugorendgen was sold in
the foreign market. The 1980s were a period
of rapid technological advancements, the
introduction of new digital technologies
significantly sped up their work, especially
in the field of diagnostics. In 1982 a new
factory was opened to meet their increased
production demand and need for export. By
1985, the export volume of X-ray machines
reached 50% of total production. X-ray
machines from Nis were exported to almost
all of the Eastern countries, as well as
South America, Africa, China, India, Libya,
Cuba and other developing countries. The



AoCTUrao je 50% yKynHe npou3BoAH-Ee.
HWWwKn peHAreHCKn anapaty N3so3nnu cy

Ceé TUXroanHa y rotoBo cee UCTOYHE 3eMibe,

3aTUM Ha TNo JyxHe Amepuke, Adpuke, y
Kuny, Uuanjy, Nnbujy, Ha Kyby n y apyre
3em/be y pa3Bojy.

Mocneate feLeHnje NocTojaka U paga
(habpuke peHAreHCKMX anapaTa, TOKOM
AeBefeceTux rogmHa, obenexunu cy
BENWKM Nag NPOU3BOAHE N 036U/bHE
€KOHOMCKe Kpu3e n3a3BaHe, npe cBera,
CaHKuMjama n em6aprom TOKOM pacnaga
JyrocnaBuje. MoYe€TKOM HOBOT MUNTIEHUNjYMA,
EU Jy2opeHdz2eH pobuja NnoHyay oa mnage
Aomahe BUCOKOTEXHOMOLKE KOMNAHuje
Bucapuc ns beorpapga, 3a yapyxusatme u
NPON3BOAHY ANTUTANHUX PEHATEHCKNX
anapara. OHu 2005. rof1He OCHUBAjy
3aje,qu|L|Ky KOMI'IaHI/ij JR Digital X-Ray
Koja y6p30, nocne 3ajefHUYKOT pa3Boja
1 Cnajarba XapABepCKNUX PEHANEeHCKMX
KOMMOHeHaTa npousBefeHnxy En
Jy2opeHdzeHy n Bucapucosux copTBepa
3a 06pagy gurnTanHe CAvKe, 3anoumme
TecTupare npBee cepuje AUrnTaANHNX
anaparta Digraf. Taga cy ycnewHo
TecTupaHu ypehaju Digraf D n Digraf C Ha
WHCTUTYTY 3@ OHKONOTWjy U pagmonorunjy
Cp6uje y beorpaay, n Digraf X Ha
WHCTUTYTY 32 OpTONEACKO-XMpPYpLLKE
6onectn barmwunua. MefyTum, cyoueH ca
(PMHaHCKjCKUM Npo6emMnMa, JyropeHareH
HanywTa Npojekart 1 npenywTa Mr1agum
CPNCKMM HayuyHUuuMma u3 Bucapuca pa

ce HoCe ca U3a30BUMA HOBe AUruTanHe
paavornoruje Koja je ny cety 6una tek y
I'IOBOJy Jy2opeHdezeH je 2007. n3awao us
3ajegHUYKoOr nocna, a 2011. je obyctaBmo

pana.

Bucapuc je HacTaBMo aa pa3Buja
NPOU3BOAHY ANTUTANTHUX PEHATEHCKNX
anapara, NpBO KPo3 capaahy ca hrpmom
JR Digital X-Ray, a 3aTum, og 2008,
camocTasnHo. [laHac je jequHu npo3Bohaq
AUTUTANTHUX PEHArEeHCKMX anapara Ha
BankaHy, a nopes gomaher, 3aCTyn/beH je u
Ha MHOCTPAHOM TPXULITY.
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last decades of the existence and operation
of the X-ray machine factory were marked
by a sharp decline in production and a
decade of serious economic crisis, partially
caused by the sanctions and embargo
during the break-up of Yugoslavia.

In the early 2000s, El Jugorendgen received
an offer to join forces with a young high-
tech domestic company from Belgrade
called Visaris and produce digital X-ray
machines. In 2005, they established the
joint company JR Digital X-Ray. Due to
their partnership, they were able to work
on machine development, merged their
X-ray components and developed software
for digital image processing. Soon they
began testing their first series of Digraf
digital X-ray devices. Digraf D and Digraf C
were successfully tested at the Institute of
Oncology and Radiology, Serbia, and Digraf
X was used at the Institute for Orthopaedic
and Surgical Diseases in Banjica. However,
due to financial difficulties, Jugorendgen
left the project, this meant that the young
Serbian scientists from Visaris were left

to deal with the challenges of new digital
radiology alone, working on technology
which was still in its infancy. In 2007,
Jugorendgen left the joint venture and in
2011, it ceased to operate.

Visaris continued to develop and

produce digital X-ray machines, first in
cooperation with JR Digital X-Ray, and then
independently since 2008. Today, they

are the only manufacturer of digital X-ray
machines in the Balkans and continue

to operate in both domestic and foreign
markets.



PeHgreH-kabuHet IV MHTEpHe nponeaeBTUUKeE
KNUHUKe MeauumHckor dhakynteta y beorpaay,
cdoTorpaduja us 1936. roguHe (M3sop: My3ej
HayKe 1 TexHuke, 36upka Myseja Cpnckor
fleKapcKor ApyLwTea)

X-ray cabinet of the 4" Propaedeutic Clinic of
the Faculty of Medicine in Belgrade, photograph
from 1936 (Source: Museum of Science and
Technology, Collection Museum of the Serbian
Medical Society)




CHUMAHE
PEHANEHCKUM
ANAPATUMA

pouec CHUMaHa PeHAreHCKMM
anapartmma je noueTkom HOBOT
MUNEHMjYMA NPEeLLA0 Ca aHaNOrHOT Ha
AVUTUTaNHKU hopmar, WTOo je OTBOPUIIO
1 HoBe MOryhHOCTU. YMECTO CHUMKA Ha
thmunmy, nojaBom AUTNTaNnHUX PEHATeH-
anapara gobujeHa je moryhHocT
AVUTUTANHON 3anmca CHUMaKa Koju mory
6uTK NpocneheHn n nytem nmejna.

MpuUnnKom Nponacka x-3paka kpo3 Teno,
pasnuuuTK AenoBu Tena ynujajy eHeprujy
Ha Apyrayunju HauuH. [leTeKTop peructpyje
X-3paKe kaaa npofy Kpo3 Teno u npersapa
UX Yy AUTUTANHY CUKY BUATBUBY HA EKPaHYy.
X-3pauu Texxe nponase kpo3 rywhe genose
Tena, Kao WTO Cy KOCTU, 1 Kao pe3ynTtaT
TOrQ, OBU A€M0BU Ce Ha C/IMKama npuKasyjy
6enom 60jom. Meka TKMBA /bYACKOT
OpraHu3ma nakue nponywTajy x-3pake,

Te ce OHU NpUKasyjy HMjaHcama cruee unu
LpHOM 60joM.

NMojaBOM AUTUTANHUX peHAreH-anaparta
omoryheHo je n AMHaAMUYKO CHUMAkbE,
OAHOCHO Ao6unjare BUaeo-3anunca
PEHArEHCKMX CHUMAKa KOju BULIECTPYKO
ONAKLWABAjy PaHy ANjarHOCTUKY, KAKO y
opToneaunjun, Tako ny yopocKonuju un
OCTafIM rpaHama meauumnHe.

[IVHAMNUKO peHAreHCKO CHUMatbe (Koje je
KopuwheHo 3a U3nox6y) paan No UCTOM
NPUHLUUNY KAao BUAEO-Kamepa, CaMo LWTO
ce yMeCTo AHeBHe CBET/IOCTM KOpUcTe
X-3pauun. AMHaMUYKKN peHareH-anapar
CHUMA MUHUMYM 25 CNUKa Yy CEKYHAN U
pefa nx Tako Aa ce fobuje BuAeo-3anucy
aAnrntanHom hopmary.
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X-RAY IMAGING

n the early 2000s, the process of obtaining

X-ray images moved from an analogue to a
digital format. Instead of recording images
on film, modern X-ray machines produce
digital images that could be viewed on a
computer and forwarded over E-mail.

X-rays are absorbed at different rates
throughout the body. A detector registers
X-rays once they go through the body

and transforms them into a digital image
visible on a screen. X-rays have a harder
time passing through denser parts of the
body, such as the bones, and so these parts
appear white on images. The X-rays pass
through the soft tissues in the human body
more easily, which is why they are displayed
in shades of grey and black.

The advancement of X-ray technology
has enabled the development of dynamic
X-ray imaging, or more simply X-ray

video recordings. This new technology
can facilitate early diagnosis in several
branches of medicine, particularly
orthopaedics.

Dynamic X-ray imaging (which was used

for this exhibition) works on the same
principle as a video camera, except that
X-rays are used instead of visible light. The
dynamic X-ray machine takes a minimum
of 25 images per second and arranges them
to produce a video recording in a digital
format.



Vision Air — univerzalni plafonski radiografski sistem
Vision Air — universal, overhead digital radiography system
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BEOIPAAICKA LUAKA -

MOAEN MYNTUOYHKUWNOHANHE
CNOJ/bALUKE PYYHE NPOTE3E
Mpoussohau: NHcTUTYT Muxanno MNynuH,
Beorpag (Cp6uja, Jyrocnasuja), 1963.
36uMpKa ayTomaTunke n poboTuke

MpBa npoTeTMuKa po6oTCKa WakKa Ha
eKCTepHO Hanajakbe y CBeTy Ma NneT NpCTujy,
MUKPOENEKTPUUHO yNpaB/batbe U CEH30PCKY
noBpaTHy cnpery. OmoryhaBana je xBaTatbe
npeameTta CaBMjeHUM 1 ONPYXEHUM NPCTUMa.

Mogpen oBe MynTU(YHKLMOHANHE CNo/ballhbe
pyyHe npoTe3e No3HaTe y CBeTY U Kao
beorpagcka waka KoHcTpyucanu cy 1963.
roguHe Pajko TomoBuh n Muogpar Pakuh,
npodecopu EnekTpoTexHnyKor akynteTa

y beorpagy. Mako Huje 6unay ynotpebu

Kao opToneacko nomarano, 6una je Bpno
3HayuajHATOKOM AarbUX UCTPAXKMBatba jep je
yTuuana Ha pa3Boj pOH6OTCKUX PYKY Y CBETY.

MpBa MHTEH3WBHMjA NCTPAXMBatba Ha NObY
po6oTuke y Cpbuju nouena cy wesgeceTmx
roaMHa npowsnor Beka. Pag Ha po60Tckoj
WaLM MHTEH3MBNPAO je aKTUBHOCTM y 061acTu
po6oTnke y MHCTUTYTY Muxajno MynuH, na

je 1967. ropmHe ocHoBaHa JlabopaTtopuja 3a
po60TuKy, NpBa y JyronctouHoj EBponu. Cee
LUITO Ce HapeaHUX rogrHa gewasano Ha nosby
po60oTnKe y MHCTUTYTY Npeno3Hato je y CBeTy
Kao beorpaacka wkona po6oTtuke.

BELGRADE HAND -

MODEL OF A MULTIFUNCTIONAL
EXTERNAL HAND PROSTHETICS
Manufacturer: Institute Mihailo Pupin,
Belgrade (Serbia, Yugoslavia), 1963.
Collection of automatic machines and
robotics

The world’s first externally powered prosthetic
robotic hand has five fingers, micro-electrical
control, and sensory feedback. The hand could
grasp objects with both bent and stretched
fingers.

In 1963 Rajko Tomovic¢ and Miodrag Rakic,
professors at the Faculty of Electrical
Engineering in Belgrade constructed the
“Belgrade Hand” - a multifunctional external
hand prosthesis. Although it was not used as an
orthopaedic aid, the Belgrade Hand is important
as it influenced the development of other
robotic hands in the world. The development of
the robotic hand intensified research activities
in the field of robotics, especially at the Mihajlo
Pupin Institute. Intensive research in the field
of robotics began in Serbia in the 1960s, and in
1967 the Institute established the Laboratory
for Robotics, the first of its kind in South-
Eastern Europe. The ground-breaking research
undertaken at the Institute lead to it becoming
known worldwide as the Belgrade School of
Robotics.
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CPN1 ®OTO-ANAPAT LEICA 1l
NMpoun3sohau: Leica Camera A.G., Beynap
(Hemauka), oko 1934.

36mpKa PoTO-TEXHUKE

doTo-anapar je 0OCMUCANO 1 HanpaeBmo Ockap
bapHak oko 1913. rogMHe Kao KOMMNaKTaH,
Masnu anapar norofaH 3a CHUMAke rnejsaxa.
0OBO je 61O NpBY NpaKTU4YHK hoTo-anapat
KOjU je KopucTuo cunmcku hopmat og 35 mm,
Ca XOPU3OHTANMHNM MOCTaB/bakbeM hunmay
anapar. /3 Tor pasnora ce, kaga ce rosopu o
KNacMUYHOM 24x36 mm ¢hopmarty, YeCTO Kaxe u
LNajka opmar”.

Tokom ABafgeceTux N NOYETKOM TpuaeceTmx
rogmHa 20. Beka, hotorpacdupatbe je npetpnesno
ApamaTnyHe NpomeHe yBoferem MUHMjaTypHOT
35-munumeTapckor poTo-anapara 1 BellTauke
pacsete. ﬂaJKa ¢hoTo-anapart HanpaBmbeH 1924,
roanHe 6uo je AOBO/bHO Manu fja cTaHe y yen,
anu je NpaBuo jacHe n aetasbHe coTorpaduje.
MHorun oTorpachm cy ra KOpUcTunm Kako 6u
HenpumeheHo doTorpacducanu. EnekTpuuHa
cujanuua, HanpaebeHa 1929. roguHe, u
eNeKTPOHCKK 6nuu, n3ymrbeH 1931. roguHe,
omoryhunu cy potorpaducame y o taga
Hemoryhum ycnoBsmma u cutyaumjama.

SLR CAMERA LEICA Il

Manufacturer: Leica Camera A.G., Wetzlar
(Germany)-, around 1934

Collection of photographic technology

This camera was invented and designed by
Oskar Barnack in around 1913 as a compact
camera suitable for photographing landscapes.
It was the first practical camera that used

the 35 mm film format, with the film placed
horizontally in the camera. For this reason,
people often say “Leica format” when referring
to the classic 24x36 mm format.

During the 1920s and early 1930s, photography
underwent dramatic changes with the
introduction of the miniature 35 mm camera
and artificial lighting. The Leica camera, made
in 1924, was small enough to fit in a pocket, but
it produced clear and detailed photographs.
Many photographers used this camera to take
candid photos. The electric light bulb, created
in 1929, and the electronic flash, invented in
1931, enabled people to take photographs in
previously impossible conditions and situations.
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OBOOKA PED/IEKCHA KAMEPA ROLLEIFLEX
3.5F MOAEN 4KF1

Mpowussofau: Franke&Heidcke Rolleiflex,
Hemauka, 1965-1976.

36mpkKa hoTO-TEXHUKE

MpBu NpoToTUN (hoTO-anapara HaspaHe
Rollelﬂex nspaheH je 1927. roauHe. Kyhuuwre

je HanpaB/bEHO OA ANYMUHNjyMa, @ U36erHyT

j& KOHBEHLMOHANHN KOXHU MeX 360T paHujer
NoLIer UCKYCTBA Ca MEXOM KOju Cy nojenu
mMuLweBK. U3 uctor pasnora je nsbaueH un
MNaTHeHU 3aTBapay ¥ 3aMetbeH Ca MeXaHUUYK1UM
Komnyp 3aTBapayem. OBakBa KOHCTPYKLKja
anapartaomoryhuna je curypax pagy
Hajpa3NnUNTUjUM YyCIOBUMA.

Teopau HoBOr TUNa poTo-anapara ca pon-
thunmom je PajHxong Xajake. Ngejy o HOBOM
thoTo-anapaty npeacTaBno je CBOM 6MBLIEM
Koneru n 6yayhem naptHepy Nayny ®paHkey.
3ajegHo cy HoBembpa 1919. rogmHe nogHenu
3axTeB 3a peructpauujy qampme a Beh
thebpyapa 1920. hupma je ynucaHa y Hemaukm
TproBauku peructap. KomnaHuja Ponaj je ca
Rolleiflex pechnekcHum hoTo-anapaTom ca Asa
CouMBa CTeKna CBETCKY CnaBy.

MHorun of Haj3HauajHUX cBeTckux hoTorpada
nonyT XenmyTa tbyTHa, [ejsnaa bejnuja n fajaH
Ap6yc, kopuctunu cy ose poTo-anapaTte LWITO
roBOpu y npunor kanuteta gororpaduje

Koje je oBaj anapaT omoryhaBao. [lo caga

je NnpousBeAeHO je NpeKko neT MUINOHaA
pasnuMunTUX Mogesna oBe BpcTe hoTo-anapaTa.

TWIN LENS REFLEX CAMERA ROLLEIFLEX
3.5F MODEL 4KF1

Manufacturer: Franke&Heidcke Rolleiflex,
Germany, 1965-1976

Collection of Photographic Technology

The first prototype of the Rolleiflex camera
was made in 1927. The housing was made of
aluminium instead of conventional leather as
previous leather models had been eaten by
mice. That is also why they replaced the fabric
shutter with a mechanical compur shutter.
The construction of the device enabled safe
operation in a wide variety of conditions.

Reinhold Heidecke presented his camera idea
to his former colleague and future partner, Paul
Franke. In November 1919 Heidecke and Franke
submitted a company registration application,
and by February 1920, the company was listed
in the German Trade Register. The Rolleiflex
company gained worldwide fame with their
Rolleiflex twin lens reflex camera.

Many of the world's most important
photographers, such as Helmut Newton, David
Bailey and Diane Arbus used Rolleiflex cameras,
which speaks to their photographic quality.
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GOOTO-AMAPAT CANON T90
Mpoussohau: Canon Inc., Janax, 1986-1990.
36uMpKa (POTO-TEXHUKE

T90 je nocnefu je Moaen ca MaHyenHUM
thoKycom U yjeiHO nocnearu U HajHanpeaHuju
npodecnoHanHn goTo-anapar Koju je KoOpUcTmo
®[1 Hocau 06JeKTI/IBa ako 6p30 npesasuhjeH,
yBofjerbem onuuje aytooKyca U HOBe cepuje
Canon EOS (enektpo-ontuuku cuctem), T90

je unak 6o NMOHUP Y MHOTUM acneKkTuma
BPXyHCKe hoTorpadcke TexHMKe, MOCTAaBUBLUM
BMCOKe CTaHAapae y Aeny KOPUCHUYKOT
nHTepdejca, MHAYCTPUjCKOT AN3ajHA, Kao U
BVMCOKMM HUBOOM ayTomaTu3auuje. T90 je
npeactaBno yHKLMje Koje ce 1 AaHac Kopucrte
Ha CJ1P ¢oTo-anapatuma, no6osbluann LA
eKpaH ca Bule nHpopmaLmja o Kamepu,

Kao U KOHTPONHMW TOYKMh 3a nofellaBake
napameTtapa u quHKu,MJa ¢oTo-anaparta.
®oToanapar je ymecTo jeAHOr CHaXHOT
MOTOpQ, Koju 06jeantbyje Buwe yHKLMja,
KOPUCTMO TPU MUKPOMOTOPA Kako 61 ce
o6e3beansia MakCMManHa MEXaHUYKA NPEAHOCT,
1 TO jeAaH 3a HamoTaBahe hunma, Apyru 3a
npunpemy ornefana u 3atsapaua, u Tpehu 3a
npemoTtasare unma.

OBO je NpBU KaHOHOB Mofen 3a Koju je
AQHTAXOBaH eKCTepHU AnN3ajHep, YyBeHU
HeMaukn UHAYCTPUjCKM aunsajHep Nynhu
KonaHu, 3a4eTHNK 6UoAnMHAMNYKOT
WHAYCTPUjCKOT AN3ajHA, KOjU KapaKTepully
3a06/beHe, opraHcke opme.

CAMERA CANON T90
Manufacturer: Canon Inc., Japan, 1986-1990
Collection of Photographic Technology

T90 is the last model with manual focus and
also the last and most advanced professional
camera that used the FD lens mount (lens
connecter). Although it quickly became
outdated, with the introduction of the autofocus
option and the new series Canon EOS (electro-
optical system), the T90 was nevertheless

a pioneer in many aspects of high-end
photographic technology, setting high standards
for user interface, industrial design and levels
of automation.

The T90 introduced features that are still used
in SLR (single lens reflex) cameras today, an
improved LCD screen with more information

on the camera, and a control wheel for setting
the camera’s parameters and functions. Instead
of one strong motor, which served multiple
functions, the camera used three micromotors
to ensure maximum mechanical advantage: one
for winding the film, another for preparing the
mirror and shutter, and the third for rewinding
the film. This is the first Canon model for which
an external designer was hired, the famous
German industrial designer Luigi Colani, a
pioneer of biodynamic industrial design, which
is characterised by its rounded, organic shapes.
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MONYPED/IEKCHA KAMEPA BOLEX H16
STANDARD

NMponssofau: Bolex, LBajuapcka, 1948.
36mpkKa hOoTO-TEXHUKeE

OBa nonypecnekcHa 16 mm Kamepa paguna je
6ecnpeKkopHO M Hyanna BP0 BUCOK KBANuTeT
CNMKe. YCnex Koju je kKomnaHuja octBapuna 6mo
je TonnKo peBonyuMoHapaH Aa ce Bolex H16 ¢
npaBoOM CMaTpa CUM6OSIOM HE3aBUCHOT hrnma.
CBe 10 KacHUX TpuaeceTux roanHa 20. Beka
Beha je WwWaHca 6una HanpaBuUTKM ayTomo6un
Hero cHumMuTU hunm. Ocam roanHa HaKoH
OCHUBama, 1935. roguHe, upma bonekc

je Ha TpxmwTe n3baunna mogen H16,

LLeHOBHO NMPUXBAT/bMBY PUAMCKY Kamepy

KOja je KBAINTETOM C/IMKe MOorna Aa napupa
HeynopeanBo CKyN/bUM 35-MUNMMETAPCKUM
Kamepama. N3y3eTHO CKyno cHMMare Ha 35

mm UIMCKOj Tpauy Ao Taaa Huje umasno
anTepHaTuBy.

0 3Hauajy Kamepe Bolex H16 [OBO/LHO roBOpY
nogaTak Aa Cy MHOTOGPOjHU KYNTHN pexucepu
nonyT [ejBuaa JinHua, Puanuja Ckota unu
MuTepa LlekcoHa 3anoyenu cBoje hunmcke
Kapujepe cHuMajyhu ynpaBo Ha Toj kKamepu, OK
Cy je 3a CBOje paHe npojekte 6upanu n CtueeH
Cnun6epr, lapeH ApoHOM CKM 1 MHOTW ApYrK.
ApoHodicku je 2010. rognHe Ha 16 mm Tpauu
CHUMKo cunm LipHu nabyad, Koju je nocTao
jenaH of HajBuwe HarpahuBaHux dunmosa

y TOj roamHu. OBY Kamepy Cy KOPUCTUIN 1
EHan Bopxon, EamyHa Xunapwu, kao n Maxatma
FaHAM, WTO Camo MoKa3syje KOMMKo je 6una
npuxsaheHa.

SEMI-REFLECTING CAMERA BOLEX H16
STANDARD

Manufacturer: Bolex, Switzerland, 1948
Collection of photographic technology

This semi-reflecting 16 mm camera worked
flawlessly and offered a very high image quality.
The success that the company achieved was so
revolutionary that the Bolex H16 is rightfully
considered to be a symbol of independent
cinema.

Until the late 1930s, people had a greater
chance of making a car than making a movie.
Eight years after its establishment, in 1935, the
Bolex company launched its H16 model, an
affordable film camera whose image quality
could match the incomparably more expensive
35 mm cameras. Before then, there was no
alternative to the extremely costly 35 mm
camera for filmmaking.

The importance of the Bolex H16 camera is
amply demonstrated by the fact that numerous
cult movie directors, such as David Lynch, Ridley
Scott and Peter Jackson, began their film careers
using this camera, while Steven Spielberg,
Darren Aronofsky and many others, used it for
their early projects. In 2010, Aronofsky recorded
the film Black Swan on 16 mm film, it was one
of the most-awarded films of that year. Andy
Warhol, Edmund Hillary, and Mahatma Gandhi
all used this camera, which just goes to show
how popular it was.
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KAMKOPLAEP CANOVISION EX1
NMpowussohau: Canon Inc., Tokno (Janan),
1990.

36mpkKa hOoTO-TEXHUKeE

Kamkopgep je NpeHOCUBU eNeKTPOHCKK ypehaj
uuja je rasHa YYHKLMja CHAMaHE BUAEO U
ayavo 3anuca. O6MYHO je onpem/beH 3rMo6HUM
€KpaHOM NOCTaB/bEHUM Ha NeBOj, KauLIeM

3a OflaKlaBakrbe ApXKatba Ha JeCHOj CTPaHu,
6aTepujom Koja ce MOXe MeHaTu y TOKY paaa,
mMeanjyMuma 33 CHUMAHE KOjU Ce MOTY MeHbaTu
1 ONTUUKNUM 3ymM 06jeKTMBOM. HacTao je Kao
jelHOCTAaBHMjU 06IUK BUAEO-KaMepe HaMereH
3a NMuHy ynoTtpeby. Mawe He3rpanaH, 6e3
KabnoBa - jelHOCTaBaH 3a Kopuwhere, nako ce
MOTao MNOHETU ca CO6OM rae rof ce KpeHe.

Hacneausiun 1 HaAoOrpaamBLLY HEKE OCHOBHEe
KapakTepuctuke mogena A1D n A2X KaHoH

je noueTKOM JeBefeceTMx roanHa pasBuo u
136aLM0 Ha TPXKNLITE NPBM KAMKOpPAEp Ha
CBETY Ca U3MEH/bUBMM counBmMa. Kopuctuo je
B/1 cuctem nocrtasmatba 06jektusa (VL mount
system) u 610 je HamerbeH NpodecroHanumma
1 HanpegHUM amatepuma. OBaj CMCTEM MOHTaXe
o6jekTuBa Ha Teno kamkopaepa omoryhasa ga
ce nogaum o 06jekTUBY NpeHoce n3mehy kamepe
1 N3MEH/bMBOT COUMBA, U Aaje moryhHoCT
KOPUCHULMMA JA KOHTPONMLLY yHKLMje Kao
WTO cy ayTohoKyC 1 ayTomaTcka perynauuja
oTBOpa bneHpe.

[lo noueTtka 21. Beka Bugeo-kamepe cy BehnHcku
nocrane gurntande. [laHac je pasnuka usmehy
npocecmoHanHmx Buaeo n UIMCKNX Kamepa
3HATHO CMakeHa.

CAMCORDER CANOVISION EX1
Manufacturer: Canon Inc., Tokyo (Japan),
1990

Collection of Photographic Technology

A camcorder is a portable electronic device
whose main function is to record audio and
video at the same time. It is usually equipped
with a hinged screen placed on the left side,

a strap for handling on the right, a battery

that can be replaced during operation (hot-
swappable), and a zoom lens. This camera was
created for personal use: it was less bulky, did
not have cables, easily portable and easy to use.

By inheriting and upgrading some of the basic
characteristics of the A1D and A2X models,

in the early 1990s, Canon developed and
launched the world’s first video camcorder with
interchangeable lenses. It used a mounting
system intended for professionals and advanced
amateurs. This camcorder body lens mounting
system allowed lens data to be transferred
between the camera and the interchangeable
lens and gave users control over functions such
as autofocus and automatic aperture control.

By the beginning of the 215t century, video
cameras had mostly become digital. Today,
the quality difference between consumer
and professional cameras has narrowed
considerably.
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MPOJEKTOP PATHE TYPE H
Mpoun3ssohau: Pathe, ®paHuycka, 1938.
36upka hoTo-TeXHUKE

MpojekTop Pathe je npeacTaBHUK amaTepckor
hunmckor chopmara og 9,5 mm yBeaeHor og
cTpaHe dupme Mame ®pep (Pathe Freres)
1922. roanHe Kao geo Pathe Baby amaTtepckor
thmnmckor cuctema. Cuctem je omoryhasao
jedbTHY U3pagy Konuja puamosa 3a kyhHy
ynotpe6y, a y6p30 je noyena n npoussoaHa
jetbTnHe kamepe uctor npoussohaua.

MaTe npojekTop je 610 jehTUH, Y MOUETKY ce
MOKpeTao py4yHo u 610 jenak 3a ynotpeby;
Takofe je nocTojao 1 Benuku n3bop ckpaheHux
thnmosa u3 lame 6nbnmoteke. Punm ce
CHMMAO Ha He3anasuBoj oNujK WTo ra je
JOAATHO YMHUNO uaeanHum 3a kyhHy ynotpeo6y.
KonytoBu Mame cdunma gonasmnm cyy
3aneyaheHnM KepTpULMMa, NaKkuM 3a Nyrerbe,
KOju Cy ayTOMATCKM 6UNK yBNAYEHU Y Kanunjy
npojektopa.

1923. roguHe llame je Noyeo Aa KOPUCTU UCTY
TEXHONOrnjy KepTpuija y CBOjoj HOBOj Kamepu ca
NOKpeTHUM chunmom og 9,5 mm. Kamepa je 6una
JOBO/bHO Mana fja CTaHe y WaKy WKW TalHy, a
thmnmcku kepTpul je omoryhaBao iako nymwere
1 CHUMare. Ha 0Baj HauMH anaTy 3a NpaB/beHE
1 penpoaykuujy unma noctanm cy JOCTYNHN
WHUPOKMM MaCaMa, WTO je CTBOPUIO BENUKY
rpyny eHTy3smjacra.

Mpeko 300.000 npojeKTopa je NpoM3BeaeHO 1
npoaato wupom EBpone, maga Hajsehum fenom
y ®dpaHuycKoj n EHrneckoj.

PROJECTOR PATHE TYPEH
Manufacturer: Pathe, France, 1938
Collection of Photographic Technology

The Pathe projector is a representative of

the 9.5 mm amateur film format, which was
introduced in 1922 by the Pathe Freres company,
as part of the Pathe Baby amateur film

system. The system made it possible to make
inexpensive copies of films for home use, and
soon the production of a cheap camera by the
same manufacturer began.

The Pathe projector was inexpensive, hand-
operated and easy to use, additionally, there
was also a large selection of short films
available from the Pathe library. Video was
recorded onto non-flammable film, which made
it perfect for home use. Reels of Pathe films
came in sealed, easy-to-load cartridges that
were automatically fed into the projector.

In 1923, Pathe began using the same cartridge
technology with their new camera with movable
9.5 mm film. The camera was small enough to
fit in the palm of a hand or a purse, and the
film cartridge enabled for easy loading and
shooting. The tools for making and playing
movies became available to the public which
created a large group of enthusiasts.

Over 300,000 projectors were manufactured
and sold across Europe, they were particularly
popular in France and England.
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TENEBU30P SONY MICRO 5-303W
Mpowussofau: SONY Corporation,
Tokuo (JanaH), 1959.

36upka TB 1 Bugeo-anapara

[unjaroHana ekpaHa je 12,7 cm, AnjaroHana
uenor Tenesmsopa 20,32 cm, a Hanajarbe Moxe
Jla ce BpLWU ca mpexe unm Ha 6atepuje. Kaga ce
nojaBno 61O je Hajmakbh M HajNaKLLW TeneBn3op
Ha cBeTy. TeCTUpaH je 1 Ha BUGpaLnje TOKOM
600 km gyre BoXHoe.

TeneBun3op je aHanorHu ypehaj Koju cnyxu

3a NpuKa3 NOKPeTHe C/inKe 1 3Byka. OCHOBHA
KOMMOHeHTaTeneBn3opa je 61na KaTogHa Lies.
ENeKTPOHCKM TON eMUTyje M/1a3 eneKkTpoHa Kpo3
MeTanHy peLeTKy UK Macky, Koja ce Hanasu ca
YHYTpallke CTpaHe CTakna Tenesusopa. EkpaH
je npemasaH occopom Koju cBeTn y Tpu 60je
— LLPBEHO, 3e/IeHO UK NIABO, 3 KOMGUHALMjOM
oBux 60ja fo6ujajy ce cBe octasne. Ha oBaj
HauWH ce CTBapa C/MKa Ha eKpaHy.

HaKoH WTO HanycTe KaToay, eNeKTPoHN NyTyjy
Ka CyNpOTHO HaesieKTPUCaAHOj aHoAM Koja ce
Hanasu 6113y ekpaHa. Y KaTofHO] LeBU Hanase
ce MeTasiHe NJIoYKLE C XOPU3OHTANMHUM U
BEPTUKANHMM Npope3nma Koje umajy ynory

Ja yCMepe eNeKTPOHE Ha Xe/beHO MecTo Ha
NOBPLIMHM eKpaHa. Cinka ce Ha CaMoOM eKpaHy
“cupTaBa cfieBa HaAeCcHo M 0A03ro Hajosne n To
50 nyTa y ceKyHaw, WTo je, 360r TPOMOCTM OKQ,
rotoBo Hemoryhe npumeTuTH.

MopepHu TeneBm3opu Cy 0OAaBHO NpeLWnn Ha
Jpyre NHOBATUBHE TEXHOMOMMje Kao LTOo cy
nnasma, /U4 v NIEQ, Beoma BUCOKUX pe3onyuuja
1 6p3MHe OCBeXaBakba C/InNKe.

TELEVISION SET SONY MICRO 5-303W/
Manufacturer: SONY Corporation,
Tokyo (Japan), 1959

Collection of TV and Video Recording
Devices

The length of the screen diagonal is 12.7 cm, and
the diagonal of the entire TV set is 20.32 cm; it
is powered from the mains or using batteries.
When it first appeared, it was the smallest and
lightest television set in the world. Among other
things, it was tested for vibrations during a 600
km long drive.

This television is an analogue device that
displayed moving images and sounds. The
main component of the television set was a
cathode ray tube. An electron gun emits an
electron beam through a metal grid or mask,
which is located on the inside of the glass of the
television. The screen is coated with phosphor
which glows in three colours—red, green, or
blue— and all other colours are a combination
of these colours. This is how the image on the
screen is created.

After leaving the cathode, the electrons travel to
the oppositely charged anode located near the
screen. In the cathode ray tube, there are metal
plates with horizontal and vertical slits, which
direct electrons to the desired place on the
surface of the screen. The image on the screen
itself is drawn from left to right and from top

to bottom 50 times per second, which is almost
impossible to notice due to the way the brain
processes images.

Modern televisions have long since switched
to other innovative technologies such as
plasma, LCD and LED, which have higher image
resolution and refresh rates.
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MPEHOCHW BXC BUAEO-PEKOPAEP
HITACHI VT-6500E

NMpowusBohau: Hitachi Ltd., JanaH, 1982/1983.
36upka TB 1 Buaeo-anapara

TeneBusmnjcka nHAaycTpuja je 1950-ux
NpnxBaTUIa CUCTEM BULEO-CHUMAHA

Ha MarHeTHy Tpaky Npeko NpBux
KoMepLmnjanusoBaHux suaeo-pekopaepa (BTP),
anu KX cy 360r BUCOKE LLeHe KOpUCTUAN camo
npocecnoHanuu. Tokom 1970-ux, TeXHoNMOruja
BME0-KaceTa NocTana je npuctynavyHa u 3a
KyhHy ynoTpe6y, a y KomepuujanHy ynotpeéy cy
YIINN 1 BuaeoKaceTHU cHumaum (BLUP), ypehaju
Koju cy omoryhunu ga ce TeneBM3njcKu nporpam
rneaa rae rofd noXenuTte U To BULLE MyTa.

BXC (Video Home System) je 6uo ctaHgapa 3a
KOMepUuMjanHO aHaNIOrTHO BULEO-CHIMAHe
Ha KaceTama, Koju je 1976. roanHe usymena
KOMNaHuja Bukmop 13 JanaHa.

Y KaCHMM cefamaeceTm ¥ paHUM 0CamMaeceTum
rogMHama npoLsior BeKa, MHaycTpuja KyhHnx
BMAEO-3anunca Aoxueena je ,pat hopmara”
nsmehy HekOMNaTMOGUNHUX CTaHAAPAA TPakKa:
BXC n betamakc. BXC je oaHeo nobegy,
0CBOjUBLWWY 60% CEBEPHOAMEPUUKOT TPXMILTA
[0 1980. roguHe, a 0CTao je JOMUHAHTAH
hopmaTt kyhHOr BUgeo-3annca TOKOM YnTaBor
nepuopa ynotpebe Bupeo-Kacerta.

Kao n koa BehnHe cMcTema Koju Kopucte BUAEO-
TpaKy Kao meaujym, BXC mawuHe nssnave
MarHeTHy Tpaky ca 3anucom u3 kyhuwTa

KaceTe 1 06MOTaBajy je oko poTupajyhe
eneKTpomarHeTHe Buaeo-rnase. 3a NpaBsuNHoO
(hyHKLMOHUCae ypehaja Buaeo-Tpaka mopa
fa 6yne obmoTtaHa 3a Bule of 1800 oko BuAeo-
rnase LWTO ce nocTvxe nomohy ABa ponepa

3a yBofheme Tpake. MarHeTHa Tpaka hopmupa
061Uk Koju nogceha Ha cnoso M, na ce oBaj
noctynak Hasusa M-yuntaBame. O6MUYHO NMaMO
BULLE FNaBa: 32 CHUMake, PenpoayKuujy u
6pucare Bugeo-3anuca.

PORTABLE VHS VIDEO RECORDER HITACHI
VT-6500E

Manufacturer: Hitachi Ltd., Japan, 1982/1983.
Collection of TV and Video Recording
Devices

In the 1950s, the TV industry accepted the
system of magnetic reel video recording through
the first commercialised video recorders (VTRs),
but due to their high price, they were only used
by the professionals. During the 1970s, the video
cassette technology became accessible for
home use as well, and videocassette recorders
(VCRs), the devices that enabled the viewers to
watch TV shows where ever they wanted and
several times, also came into commercial use.

VHS (Video Home System) was a standard for
consumer-level analogue video recording on
tape cassettes invented in 1976 by the Victor
Company of Japan.

In the later 1970s and early 1980s, the home
video industry experienced a “format war”
between incompatible tape standards: VHS and
Betamax. VHS eventually won the war, gaining
60% of the North American market by 1980,
emerging as the dominant home video format
throughout the tape media period.

The same as most of the systems that use video
tape as medium, VHS machines pull out the
magnetic tape containing recording from the
cassette shell and wrap it around a rotating
electromagnetic head drum. In order for the
device to function properly, the video tape
must be wrapped around more than 1800 of the
head drum, which is achieved using two tape
threading rollers. The magnetic tape forms a
shape reminiscent of the letter M, therefore,
this procedure is called M-loading. There are
usually multiple head drums: for recording,
reproduction and erasing of video recordings.
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MY3NYKA KYTUJA SYMPHONION CA 14
ANCKOBA

NMpounssohau: Symphonion Musikwerke
company, Najnuur (Hemauka), kpaj 19. Beka
36mpkKa KyhHe TexHuKe

Y IpBEHOj KyTWju Hanasu ce mexaHusam

KOju NPOU3BOAM 3BYK MPENiackom meTanHe
urne No mecuHraHom npechoprupaHoM JUCKY.
Mokpehe ce MexaHUYKM, OKpETaEM pyynLie.
Mma 14 gMCKOBa ca pasnMUUTUM mMesiogujama.
Ca yHyTpalitbe CTpaHe NoKonua KyTuja je
YKpaLweHa CIMKOM Nej3axa ca naty/buuma.
My3uuky kyTujy Symphonion je 1885. roguHe
naTeHTMpao uHxerep Mon JIoxmaH 1 noyeo je
Ja nx npoussoamn y ceojoj habpuum /loxmaHosu
my3uyku aymomamu (Lochmannscher
Musikwerke).

Kpajem 18. Beka nojasune cy ce mysunuke
KyTWje Koje Cy Mpon3BOAM/e 3BYK OKpeTatbem
Ha3y6/beHUX Ba/baka, Mo KOjUMaA je npenasuno
MeTaNHW Yellasb. Y Apyroj NonoBuHM 19.
BEKa, Kao HOBW HOCAuu 3BYKa, NojaBune

Cy ce jeTUHUje 1 NPAKTUUHNje MeTanHe
okpyrne nepdopupaHe nnioue. MNpeko oTeopa
Ha nno4yama npenasnna je MeTasiHa urna u
TMMe cTBapana 3ByK. Taia cy My3uuke KyTuje
JOXUBEne NpoLBar v ywne y JOMOBE Make
nmyhHux cnojesa ApywTea. HajuyBeHuju
npoussofaun My3nUKmux aytomarta 6unu

cy y WBajuapckoj, Hemaukoj, Yewwkoj,
AycTpujun, UTanuju, kao n'y Amepuuu. 3a oe
NnoHeKa noce6HO yKpalleHe 3BYYHE KyTuje
KOMMOHOBANW CYy MHOTW YyBEHU KOMMNO3UTOPU
Kao wTto cy bax n betoBeH.

My31uKM ayTOMaTh ce NoKpehy MexaHUuKm
— OKpeTameMm pyumie, y3 nomoh KoHTpaTera,
onpyre, CMCTEMOM MeX0Ba — MHEYMaTCKH, a
KacHuje N yrpaarom eneKkTpomoTopa.

Beh noueTkom 20. BeKa My3nukKe KyTuje cy ce
morfie HabaBuUTK M KOA HAcC, NPEKO YBO3HMKA U
CTpPaHUX NpeAcTaBHULITABA.

MUSIC BOX SYMPHONION WITH 14 DISCS
Manufacturer: Symphonion Musikwerke
company, Leipzig (Germany),

late 19*" century

Collection of Household Appliances

This wooden music box is operated
mechanically by turning the handle. The
mechanism inside the box consists of a metal
needle that passes over a perforated brass disc
which produces sound.

The music box contains 14 discs with different
melodies. The inside of the box lid is decorated
with a picture of a landscape with dwarfs. The
Symphonion music box was patented in 1885
by the engineer, Paul Lochmann, who began
producing them in his factory Lochmannscher
Musikwerke.

At the end of the 18" century, certain music
boxes were produced to make sounds when

a metal comb passed over pins set into a
turning cylinder. In the second half of the 19*"
century, cheaper and more practical round
metal perforated plates were used as new
sound carriers. A metal needle passed through
the opening on the plates creating sounds.
With this development, music boxes became
more popular and were made available to the
less wealthy members of society. The most
famous producers of music machines were

in Switzerland, Germany, the Czech Republic,
Austria, Italy, and America. Famous composers,
such as Bach and Beethoven occasionally
composed melodies especially for these music
boxes.

By the early 20" century, music boxes could
be purchased in Serbia through importers and
foreign representative offices.
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MAJIA XAPMOHMKA
Mpowussofau: Hohner, Hemauka, oko 1930.
36MpKa My3MUYKMX MHCTPYMeHaTa

JefHOpeAHa ANjAaTOHCKA XapMOHUWKA XoHep,
npunaga Tako3BaHOM Hemaukom ctuny. Kytuje
Koje yOKBMpYjy mex uspaheHe cy oa gpBeTa

1 yKpalweHe iopanHum motusmma. Mex

je KOXXHU, YeTPHAECTOCTPYKHM, ca YrnoBrmMa
ojauaHum meTanom. CBaKM yrao ApBeHor
kKyhuwTa je 3awTuheH 3aKpUB/bEHOM
HUKNOBAHOM MeTasIHOM MNI0YOM. 3BYK HacTaje
Ha Taj HAYMH WTO My3MUap pyKama Wwupu u
CKyn/ba MeX YmMja BasfylliHa CTpyja nponasu
KPO3 BEHTW/e, KOHTPONIMCAHE NMPUTUCKOM HA
AnpKe. Mex je pacter/bus Ae0 UHCTPYMEHTa 1
ynora my je fa perynuue cTpyjake Basgyxa
Kpo3 cno6oaHo Bu6pupajyhe nuckose, umme ce
NpPoOu3BOAM 3BYK.

[lnjaToHCKe XapMOHUKe MNojaBune cy ce oKo
1800. roguHe. HbnxoBa rnaBHa KapakTepuctunka
je TO WTO CBaKM TacTep NPOM3BOAU 2 TOHA.
Mpunukom oTBapara 1 3aTBapara mexa
XapMOHMKA He fiaje ucTu ToH, Beh fok ce mex
oTBapa CBMpa jefaH, a AOK Ce 3aTBapa Apyru
TOH (Kao Kof yCHe XxapMOHUKe). Kog XpOMaTCKuX
XapMOHUKA TOHOBM 3BYyYe UCTO y 06a cmepa.
dabpuky XoHep 0CHOBaoO je MaTujac XoHep 1857.
roguHe y TpocuHreHy, y Hemaukoj. Beh 1900.
roguHe abpuka je nmana 1.000 3anocieHmnx

1 NPOM3BOAWIIA YETUPU MUSTUOHA XapMOHMKA
roguiime, aa 61 1920. roguHe 4.000 3an0cCneHunx
npon3seno 20 MUINOHA XapMOHMKa. XapMOHMKa
je AaHac BpNo nonynapaH UHCTPYMEHT, BENTUKUX
MHTEPNPETAaTUBHUX N U3PAXKAJHUX MOTYRHOCTH,
3aCTYN/beH Yy Pa3INUNTUM MY3NUKUM
XaHpoBuma.

YrnoTpeb6a XxapMOHUWKe ce MacoBHMje pawunpuna
y cenuma LLlymaauje 3a Bpeme MpBOr cBETCKOT
paTta, a AOHENN CY je ayCTPoyrapCkn BOjHULM.
To cy ynpaBo 6une AnjaToHCKe XapMOHUKE,
ABopeaHe unn TpopegHe. Npon3Boama
XapMOHMKa je y Cpbuju noyena je noUETKOM
TpuageceTux rogmHa 20. Beka. Npoussoamy je
nokpenyo hophe hophesuh ns cena Pytesal,
Koa AneKkcuHua.

SMALL ACCORDION
Manufacturer: Hohner, Germany, circa 1930
Collection of Musical Instruments

Single-row diatonic accordion Hohner belongs
to the so-called German style. The boxes that
frame the bellows are made of wood and
decorated with floral motifs. The bellows are
made of leather, have 14 folds and corners
reinforced with metal. Each corner of the
wooden housing is protected by a curved
nickel-plated metal plate. The sound is created
when the musician expands and compresses the
bellows with his hands, by which the air current
goes through valves, controlled by pressing

the buttons. The bellows are a distensible part
of the instrument and their role is to regulate
the air flow through freely vibrating reeds, thus
creating the sound.

Diatonic accordions appeared around 1800.
Their main characteristic is that each button
produces two notes—one when the bellows

are pressed or pushed (closed) and another
when the bellows are drawn or pulled (opened).
It this sense, it operates like the harmonica.

In chromatic accordions, the notes are the
same in both directions. The Hohner factory
was established by Matthias Hohner in 1857

in Trossingen, Germany. Already in 1900, the
factory had 1,000 employees and manufactured
four million accordions per year, while in 1920,
it had 4,000 employees and produced 20 million
accordions. Today, the accordion is a very
popular instrument, with great interpretive and
expressive possibilities, used in various musical
genres.

The use of the accordion spread more widely

in the villages of Sumadija during the World
War | and it was brought by Austrian-Hungarian
soldiers. These accordions were diatonic, two or
three-row. Manufacture of accordions in Serbia
began in the early 1930s. The production was
started by Dorde Dordevic from the village of
Rutevac near Aleksinac.
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PAANO-ANAPAT KOCMA]J 49
NMpounssohau: Paduo uHOycmuja Hukona
Tecna, beorpag (Cp6uja, COP)), 1949.
36mpkKa pagno-anapara

Mogen Kocmaj 49 je 3acHoBaH Ha duauncosom
mofeny BX 373A, KOju ce Ha TPXULLITY MOjaBuo
1948. roguHe. Paguno-anapar je Morao ga npuma
Jyre, cpefiie 1 KpaTke paano-Tanace. Ha
npearem NaHeny NCNog KpyxHe cKane Hanase
ce JBa AYrMeTa, Of KOjUX Ce 1eBO KOPUCTM 3a
jaunHy 1 60jy TOHa, a AeCHO 3a n360p TanacHe
OyxuHe. C 60UHe CTpaHe Hanasu ce gyrme 3a
YK/byunBare pagno-anapara. Anapar nma
NPUK/bYUKe 3a rpamoOH U CMObHU 3BYUHUK.
Ca 3apHbe CTpaHe Hanasm ce cenekTop 3a n3bop
HanoHa y pacnoHy 110-245V. MoTpowta ypehaja
je oko 50 W, a maKcumanHa usnasHa cHara

0KO 4 W. 3a pa3nuky og ®dununcosor ypehaja
Koju uma kyhuwTe og 6akenuTta, Kocmaj 49 je
uspaheH of ApBeTa U AN33jHEPCKU Ce pasnnKyje
y NpeaH0j Macum.

Paduo uHdycmpuja Hukona Tecna je npeu
jyrocnoBeHcKu npoussofay paguo- ype'f]aja
nocne [ipyror ceetckor pata. Pabpuka je
OCHOBaHa y beorpagy, 21. centembpa 1946.
rofMiHe, Kao ApxaBHo npeaysehe. MpBu mogen
paauo-anapaTa Ha TPXUWTY ce nojaBuo Beh
1947. roanHe nog umeHom Kocmaj 47. NMpeu un
npaBu HAPOAHU PAANO-NPUjEMHUK NOjABNO
ce 1949. rognHe nog umeHom Kocmaj 49 c
BEOMA NPUCTYNAYHOM LLEHOM U naejom aa

wTo Buiwe gomahuHctaBa Ha6aBu ypehaj Ha
Kome 61, 0OCMM My3UUYKOr Nporpama, ciywanmu
1 MHhOPMATMBHO-NPONAraHAHN Nporpam
nocnepaTHe BnacTun y 3empn. U3paga npsux
nocnepaTtHux, na Tako n mogena Kocmaj 49,
3acHMBana ce Ha yBO3HMM KOMMOHEHTaMa, jep
y TOM nepuoay, joL yBeK Mnapa ny noBsojy,
eNleKTPOHCKA MHAYCTPUja Huje oBniagana
NpON3BOAHOM eN1EKTPOHCKUX LEBU. 3a U3pagy
pagno-anaparta kopuwheHun cy yBO3HU AeN0BU
u3 XonaHauje npoussohaua Quaunc n n3
WTanuje npoussohaua Jykamu.

Tokom 1958. roguHe Paduo uHdycmpuja Hukona
Tecna v EnekmpoHcka uHdycmpuja Huw 3ajegHo
cy npoussene npeko 160.000 pagno-anapara.
VIHTepecaHTaH je ynopeHu nogatak aa je 1934.
rofuHe 6poj paano-npeTnnaTHuka y Cpébuju
n3Hocuo 66.500 ga 6m npen [ipyru CBETCKM par,
1940. roauHe, gocturao 172.000 npeTnnaTtHUKa.

RADIO DEVICE KOSMA]J 49

Manufacturer: Radio Industry Nikola Tesla,
Belgrade (Serbia, SFRY), 1949

Collection of Radio Devices

Model Kosmaj 49 was based on the Philips
model BX 373A, which appeared on the market
in 1948. The radio could receive long, medium
and short radio waves. At the front panel bellow
the circular scale, there were two buttons—

the left one was used for volume and timbre,
while the right one was used to select the wave
length. An on/off button was located on the
side. The radio also had connectors for a record
player and an external speaker. On the back
side, there was a voltage selector in the range
110-245V. The device's power consumption was
around 50 W, while the maximum output was 4
W. Unlike the Philips device that has a Bakelite
housing, Kosmaj 49 was made of wood and the
design of the front mask was different.

Radio Industry Nikola Tesla was the first
Yugoslav manufacturer of radio devices after the
World War II. The factory was established as a
state-owned company, on September 21, 1946, in
Belgrade. The first radio device model appeared
on the market in 1947 and it was named Kosmaj
47. The first and the true people’s radio receiver
named Kosmaj 49, appeared in 1949 and it was
very affordable because the idea was for the
device to be procured by as many households
as possible so that, apart from music, the
people could also listen to the informative-
propaganda program broadcasted by the post-
war government in the country. Production of
the first post-war models, including Kosmaj 49,
was based on imported components because
at the time, the electronic industry, which

was still young and developing, did not yet
master the production of electronic tubes. For
the construction of radio devices, they used
imported Philips parts from Netherlands and
Ducati parts from lItaly.

During 1958, Radio Industry Nikola Tesla and
Electronic Industry Nis jointly manufactured
over 160,000 radio devices. It is an interesting
comparison that in 1934, the number of radio
subscribers in Serbia was 66,500, while just
before the World War 1, in 1940, this number
increased to 172,000 subscribers.

65












PAANO-KACETO®OH WELTRON 2001
NMpowussohau: Weltron (CAL), mecTo
npo3sofAme: JanaH, 1970.

36MpKa MHAYCTPUjCKOT AN3ajHa

Weltron 2001 je paano-kaceTohoH jeAUHCTBEHOT,
thyTypucTnukor nontackor obnuka. Crepeo-
KaceTa ca 8 KaHana ce y6ayje y npeatm
XOPU30HTanHu cnot. OBaj CET MOXe Aa KOpUCTK
Hanajatbe HaM3MeHNUYHOM CTpyjoM, 6aTepuje

3a 6aTepujcKy namny unm jefHocMepHy

CTpYjy oA 12 BONTU U3 ynasbaya 3a uurapete y
aytomobuny.

YTpKuBatbe 3anagHor ceetay 60p6u

33 0CBajatbe CBEMUPA YTULANO je U HA
nonynapHy kyntypy. insajH mogena Weltron
20017 nHcnupucaH je counmom CreHnuja
Kjy6prka Oduceja y ceemupy 2001 u3 1968.
roguHe n oH o6nukom nogceha Ha cmemnpcky
Kauury rnaBHom nunkay unmy, actpoHayTa
BoymeHa. OBaj paano-kacetodoH (Mo3HaT
Kao ,,CBEMMUPCKa nonTa”), Koju je An3ajHMpao
Llejmc Mpat BMHCTOH 1970. roanHe, CTEKAO je
penyTauujy KynTHOT K/lacuka.

Kapa ce nojaBMo Ha TPXMLLTY, NPOLABAO0 Ce

3a 160 gonapa (wTo AaHac oarosapa LeHu of
0Ko 1170 fonapa) u A0XKUBEO je KOMepLMjanHu
ycnex W1pom cBeTa. BUHCTOH je An3ajHupao

n gpyre ypehaje 3a ucty pupmy. Tokom 1972.
rofMiHe KOMrnaHuja je NpousBena pasnuunTe
mogene ypehaja Koju cy ce npoaasanu nog
cnoraHom ,HoBu 06nuKK 3ByKa". BUHTUY
BenmpoH npoussoau cy y nocnenmwnx
HEKOMMKO roAnHa NOHOBO NOCTanyM NOMynapHuU
3axBasbyjyhu cBOM hyTypPYCTUUKOM AN3ajHY.

AM/FM RADIO & 8 TRACK PLAYER WELTRON
20Manufacturer: Weltron (USA), country of
manufacture: Japan, 1970.

Collection of Industrial Design

Weltron 2001 is a radio-cassette player with a
unique, futuristic spherical shape. The 8-track
stereo cassette is inserted into the horizontal
slot on the front of the player. This set can be
powered by alternating current, batteries or 12
volt direct current from a car’s cigarette lighter.

The Western world’s race to conquer the

space greatly influenced popular culture.

The design of the Weltron 2001 was inspired

by Stanley Kubrick’s 1968 film 2001: A Space
Odyssey, the shape of the radio-cassette player
is reminiscent of astronaut Bowman'’s space
helmet. Designed by James Pratt Winston in
1970, this radio/tape player (also known as the
“space ball”) has earned a reputation as a cult
classic and a collectors item.

When it first appeared on the market, the
Weltron 2001 was sold for 160 US dollars
(equivalent to around 1,170 US dollars today)
and was a world-wide commercial success.
Winston also designed other devices for the
same company. Throughout 1972, the company
developed various other models of their
devices, sold under their "The New Shape of
Sound" line. Over the past couple of years,
vintage Weltron products have become popular
once more, thanks to their futuristic design.
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KACETO®MOH PHILIPS COMPACT CASSETTE
RECORDER EL 3302

NMpoussohau: Philips, Ayctpuja, 1967.
36upka pagno-anapara

KaceTohoH je yjegHo nnejep u anKTadoH

ca yrpafhjeHum rnasama 3a 6purcame u
penpoaykumjy, Koja je omoryhaBana BUCOK
KBaNuUTET 3ByKa NPUINKOM penpoaykuuje.
Mogen uma umTas HU3 YHKUMjA KOHTpONA
Tpake, ykbyuyjyhu 6p30 npemoTaBate yHanpes,
yHasag n penpoaykuumjy. DyHkumja nayse 6una
je npekmpay Ha MMKPOOHY KOjU je jelHOCTaBHO
npeknaao Hanajatbe MoTopa. YHYTpall by
3BYYHUK je 6UO BEOMA Manu 1 npoussohaum cy
NaXxmbnuBo 06e36eannn 2-NMHCKN NPUKbYYAK 3a
noBe3nBake KBAIUTETHUjEr CNObHOT 3BYUHMKA
oA 8Q.

EL-3302 je 6M0 MOHO, KOMNAKTHU KaceTooH
Koju je komnaHuja @uaunc nponssena 1967.
roguHe. NMpeu mopen cepuje, EL -3300, 610 je
N3N0XeH Ha bepnnHCKOM pagno-cajmy y aBrycry
1963, 3ajefHO Ca NPBOM KOMMNAKT KAaceToM

KOjy je ucte roanHe pasBuia ncTa KoMmnaHuja.
Kopuwhetbe yHanpen CHUIM/bEHNX Cafpxaja
Ha KaceTama AOBESIO je [0 peBonyumuje y
CNyluakby My3uKe Ha NpeHoCcUBUM ypehajuma,
Kao 1 Ha cTepeo ypehajuma y Konuma, nako

cy rpamochoHCKe nioye 1 fasbe ocrane
HajnonynapHuju dhopmart 3a KyhHo ciywame
My3uke. MacoBHO ce NPOU3BOAMO Y MHOTUM
3em/bama, Npu uemy je sehunHa paHujux
jeauHuua gonasuna us Ayctpuje. OBo je 610
jenaH of HajMakMx KaceTog)oHa CBOT BpemMeHa
KOj1 je KOPUCTNO TPAH3NCTOPCKY TEXHONOTU}Y.

EnekmpoHcka uHOycmpuja Huw je Kpajem
Wwe3aeceTMX roArHA NpPoLWor BeKa
NMpoM3BOANIA UCTOBETAH KOMNAKTHU KaceTohoH
ca o3Hakom El reporter.

CASSETTE PLAYER PHILIPS COMPACT
CASSETTE RECORDER EL 3302
Manufacturer: Philips, Austria, 1967
Collection of Radio Devices

This device is both a cassette player and a
dictaphone with built-in heads for erasing

and playback, this enabled high-quality sound
during playback. The model has a full range of
tape control functions, including fast forward,
rewind, and playback. The pause button was a
switch on the microphone that simply cut power
to the motor. The internal speaker was very
small, and the manufacturers carefully secured
a 2-pin connector so they could connect a
higher quality 8Q external speaker.

The EL-3302 model was a mono, compact
cassette player produced by Philips in 1967.

The first model of the series, the EL-3300, was
exhibited at the Berlin Radio Fair in August of
1963, together with the first compact cassette
developed by the same company earlier that
same year. The use of pre-recorded content

on cassettes revolutionised music listening on
portable devices as well as car stereos, although
vinyl records remained the most popular format
for listening to music at home. It was mass-
produced in many countries, with the majority
of the earlier units coming from Austria. This
was one of the smallest cassette players of its
time that used transistor technology.

In the late 1960s, the Electronic Endustry of Nis
produced an identical compact cassette player
called EI Reporter.
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BOKMEH SONY TCS - 300
NMpownssofau: Sony Corporation, TOKMo
(JanaH), 1980.

36upka pagno-anapara

COHU BOKMEH je HanpaBuo peBonyunjy y
HauMHy Ha Koju cnywamo mysuky. Omoryhuo je
ynpaB/batbe 3BYYHUM 3aNucrMa npema Xebama
1 adMHUTETMMA Ha HaUKH KOju paHuje Huje 61o
moryh. Mlako je TexHonoruja MarHeTHUX Kaceta
nocTtojana je jow of 1963. roanHe, BOKMEH je
610 NpBU Y AYroj NUHWUjU NPEHOCUBUX AYANO-
nnejepa koju je omoryhuo cnywarwe mysmke
6uno rge.

BOKMeH je HacTao jep je cyocHMBAY KoMnaHuje
CoHu, Macapy N6yka, Xefeo Aa ciywa Mysuky
Ha Ayrum nyToBakbMma aBroHom. CTora je
3amonno Hopuja Ory, Tafalrer U3BpLIHOT
3aMeHNKa NpeaceaHka, Aa AN3ajHNpa cTepeo
Bep3ujy MuHmujatypusosaHor ypehaja camo 3a
penpoayKumjy, ONTUMU30BAHY 3a ynoTpeby ca
cnywanuuama.

CoHu je 1. jyna 1979. roguHe npegcraBuo Sony
Walkman TPS-L2, nnaBo-cpebpHu, NPeHOCHUBY
KaceTohoH TexunHe og oko 400 rpama ca
3aenactum gyrmuhuma, cnywanuuama u
KOXHOM (DyTponom. Yak je MMao 1 AoaaTHU
NPUKIbYYaK 3a CNywanuue Tako fa cy fiBe
oco6e Morne NCTOBPEMEHO Ja CNyLajy My3uKy.
OpuUrHANHN BOKMEH je HanpaB/beH of
aNnyMUHUjyMa, @ KACHUjU MOJeNn Ccy NpaB/beHu
of nnacTuke. BokmeH Huje 61no mHoro Behu of
came kaceTe. [pe nojaBe BOKMeHA, Huje 61no
noTpe6e 3a NaraHUM U MabUM Clywanuuama
Koje 6ucTe MOIMK Aa HOCKUTE JOK XoAaTe.

WALKMAN SONY TCS - 300
Manufacturer: Sony Corporation, Tokyo
(Japan), 1980

Collection of Radio Devices

The Sony Walkman revolutionised the way

we listen to music. Although magnetic tape
technology had existed since 1963, the Walkman
was the first in a long line of portable audio
players that made it possible to listen to music
anytime and anywhere.

The Walkman was created because Sony co-
founder Masaru Ibuka wanted to listen to music
on long plane trips. Ibuka asked Nori Oga, then
Executive Vice President of the company, to
design a small stereo device with headphones
for listening to music.

On July 1, 1979, Sony presented the Sony
Walkman TPS-L2, a silver-blue, portable
cassette player, weighing around 400g, with
chunky buttons, headphones, and a leather
case. The portability of the device necessitated
the development of smaller, lightweight
headphones. The Walkman even had an extra
headphone jack so two people could listen to
music at the same time. The original Walkman
was made of aluminium, while later models
were made of plastic. The Walkman itself was
not much larger than the cassette.
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ATNAPAT 3A ENNEKTPOTEPANN)Y

TOHU3ATOP NO AP EBE/TY

Mpowussohau: Jpywmeo 3a enekmpuky
CaHumac (Elektrizitdtsgesellschaft SANITAS),
bepnuH, Hemauka, 1928.

36upka My3seja Cprnckor nekapckor
ApywTtsa

MpoHanasau anapara je ap 3urdpug E6en us
AycTpuje. OBaj enekTpoTepaneyTcku ypehaj
KOPUCTU HAU3MEHUUHY CTPYjy, Metbajyhu teH
MHTE3MTET JOK ce Kpehe Kpo3 KOoXy nauujeHTa.

AnapaT ce KopucTro 3a ybnaxaBare 60108Ba
Kop o6osbera 1 nosBpega muwmha, arnob6osa
1 nepudepHNX HepaBa, 3a NocnewnBambe
3apacTakba paHa M pereHepaumje TKMBA 1 3a
neuere XpOHMYHOT yMopa.

Nekapu cy 3a cBOje opaMHauuje anapart

mornu Aa Habaee n y beorpagy, y reHepanHom
3acTtynHuwTBy hupme CaHumac 3a KparmmeBuHy
Cp6a, XpBaTa u CnoseHaua.

DR EBEL'S ELECTROTHERAPEUTIC DEVICE
Manufacturer: Sanitas Electric Company
(Elektrizitdtsgesellschaft SANITAS),
Berlin, Germany, 1928

Collection of the Museum of the Serbian
Medical Society

This device was invented by Dr Siegfried Samuel
Ebel from Austria. This electrotherapy device
uses alternating current, varying its intensity as
it moves across the patient's skin.

This electrotherapeutic device was used to
relieve pain in the muscles, joints and help treat
peripheral nerve diseases and injuries. It also
helped to accelerate the healing of wounds, aid
in tissue regeneration, and would be used for
the treatment of chronic fatigue.

Doctors in Belgrade could procure these devices
at Sanitas’s representative office.
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ANAPAT 3A MEPEHE KPBHOI MTPUTUCKA /
COUrMOMAHOMETAPCKIU OCLLU/TOMETAP
no NPO®. NALLOHY

NMpoussohau: Boulitte Ing. Const., Napus
(dpanuycka), namehy 1909. n 1929.
36MpKa MeANLNHCKE TEXHUKe

ChurmomaHoMeTapCKK OCLUIOMETAP je CAYXUO
33 Mepetbe OTNopa M KPBHOT NPUTKCKA Y
apTepUjCKUM KpBHUM cyaoBuma. To je oKpyrnu
MeTaNHN UHCTPYMEHT KOju ce cacToju of
MaHXEeTHe Ha HadyBaBatbe, MepHe jeanHuLe
(XKMBMHOr MaHOMeTpa NN aHepPONAHOT
Mepaua) U MexaHM3Ma 3a HaJyBaBatbe. BUKTop
MawoH, hpaHuyckn husnonor n npodecop
MeguuunHckor hakynteta y bopaoy, nateHTpao
ra je 1909. roauHe.

MeToQy HEMHBA3MBHOI Mepetha KPBHOT
NPUTMCKA je Yy MeANLMHCKY NpaKcy 1854. roanHe
yBeo Hemauku usunonor Kapn dooH Gupopr,

a curmomaHomeTap je 1880. rogmHe n3ymeo
Camjyen ¢oH bawl.

MaloHOB anapar je TOKOM NpBe NonoBUHE
20. BeKa 610 y WKNPOKOj ynoTpebun Kako y

CBaKOJHEBHOj IeKapCKoj NpaKcu, Tako 1y
HayuyHO-NCTPaXnBauKnUM nabopatopurjama.

BLOOD PRESSURE MONITOR /
PACHON’S SPHYGMOGRAPHIC
OSCILLOMETER

Manufacturer: Boulitte Ing. Const., Paris
(France), between 1909 and 1929.
Collection of Medical Technology

This sphygmographic oscillometer was

used to measure blood pressure in arterial
blood vessels. It is a round metal instrument
consisting of an inflatable cuff, a measuring
device (mercury manometer or aneroid meter)
and inflating mechanism.

In 1854 the German physiologist Karl von
Vierordt was the first to introduce this
experimental method of non-invasive blood
pressure measurement into his medical practice.
However, the common sphygmomanometer

was invented by Samuel von Basch in 1880.

The device was finally patented in 1909 by
Michael Victor Pachon, a French physiologist
and professor at the Faculty of Medicine in
Bordeaux.

During the first half of the 20" century, Pachon’s
device was used in both everyday medical
practices and scientific research laboratories.
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BPOACKN XPOHOMETAP
Mpowussohau: Ulysse Nardin, Ne lokn
(Weajuapcka), oko 1950.
36mpkKa ACTpo-reo Hayka

BpoAckn XpoHOMETPY Cy BP0 NPeLMU3HUN CaTHU
MEeXaHU3MU KOju Ce KOPUCTe 3a OApXKaBatbe
Kypca npunmkom 6poacke HaBurauuje. Pa3nuka
Koja ce jaBrba usmehy nokanHor n BpemeHa no
pnHuuy omoryhasa npeunsHo ogpehusame
pasparbuHe usmely ABe nokauuje, a camum

TUM 1 reorpadcke ayxuHe. HaBnjare caTHor
MexaHU3Ma ce BpLW Ha BULe faHa. MpeunsHocT
caTa He3aBWCHO Of TemnepaType, BNAKHOCTY U
KpeTatba MOpa je BeoMa 3HauajHa.

Ynuc HapduH CA je WwBajuapcka KoMnaHuja 3a
NPON3BOAHY NYKCY3HUX caToOBa OCHOBaHa 1846.
roguHe y Ne Nokny, LWBajuapcka. KomnaHuja

je nocTtana nosHaTta no Npou3BOAHM BEOMA
npeunsHNX NOMOPCKUX XpOHOMeETapa u
KOMMMKOBAHUX YaCOBHMKA Koje je oA Kpaja
19. BeKka 0 1950. rogMHe KOpUCTUIO NpekKo

50 CBETCKMUX MOpHapuua. Ynuc HapauH je
0CBOjMO 6pOojHe Harpaze v NpusHama 3a

CBOje MOPCKe XpOHOMeTpe of 1846. [0 1975.
roguHe, ykoyuyjyhu 4324 ceptudmkara, 2411
cneumnjanHux Harpaaa v 18 3naTHUX Medarba Ha
mehyHapoaHUM nsnoxb6ama.

Y Cpbuju 6poLCKM XPOHOMETPU HUCY
KopuwheHu jep cy, Npe CBera, HAMEHEHU 3a
MOPCKY nnosuaby.

MARINE CHRONOMETER
Manufacturer: Ulysse Nardin, Le Locle
(Switzerland), around 1950.
Collection Astro-Geo Sciences

A marine chronometer is a highly precise
timepiece that was used to determine longitude
during maritime navigation. The longitudinal
distance between two locations could be
determined by calculating the difference
between local time and Greenwich Mean Time.
The device would need to be wound up every
few days to keep time. The chronometer was a
significant development as its reading would
remain precise as the device is not affected by
temperature, humidity, or movements of the
sea.

Ulysse Nardin SA is a Swiss luxury watchmaking
company founded in 1846 in Le Locle,
Switzerland. The company became famous

for its production of highly accurate marine
chronometers and complicated timepieces,
and as such their products were used by over
50 navies worldwide. Their popularity started
at the end of the 19th century and spanned up
until the 1950s. Between 1846 and 1975 Ulysse
Nardin won numerous awards and honours

for their marine chronometers including 4324
certificates, 2411 special prizes and 18 gold
medals at international exhibitions. However, in
Serbia marine chronometers were less common
as they were intended for navigation at sea
rather than for inland waterways.
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MEXAHWYKA PAYYHCKA MALUVHA CURTA
NMpounssohau: Contina A.G. Mauren,
NINXTeHWTajH, 1954,

Cepujckm 6poj: N° 502683

36MpKa pavYyHCKUX MalmnHa

Kypma je jefHa of HajycnelHnje NpojeKToOBaHNX
PauYyHCKNX MallMHA HAa MEXAaHMYKW MOTOH, C
KOjoM cy ce morfnie 06aBUTM YETUPU OCHOBHE
apuTMeTnuUKe onepauuje. /IoBo/bHO Mana aa

61 ce morfia Ha3BaTyW UenHoMm, uspaheHa je oa
571 nena (npsa Bep3uja), Kopuwherem y To
Bpeme HajHanpegHuje cajlnjcke MexaHuKe.
Knnsaumma Ha 60KOBMMA Ce NOAeLIABAjY ynasHe
BpeaHoCTW, a 06pTarbem pyumue, WTo noaceha
Ha MneBetbe Kade, y Npo3opy ce 6pojuaHnumma
nokasyje peletbe.

M3ymuTes/b oBe MalluHe je AycTpujaHau KypT
XepulwTapK. 360r mewoBUTOr Nopekna, 1943.
roguHe je 610 3aTOUEH Y KOHLLEHTPALMOHOM
noropy byxeHBang, a XXUBOT My je AOCNOBHO
CnacuTo 0Baj M3YM, KOju je MMao Kao uaejy y
rnaeu, Tpaxehwu og uysapa ga my omoryhe ga
ra cnposege y geno. Cpehom no Kyprta, pat
Ce 3aBpPLINO NpPe HEro LWTO je OH 3aBpLUMO
npovoTun.

3a HeroB N3ym Ce 3anHTEPECOBAO NPUHL,
@®paHu Josed Apyru op JInxTeHWTajHa, Koju je
o06e36e1o cpeacTBa 3a usrpaghy habpuke

W rnokpeTtame npomnssogme. NMpsa Kypma

je HanpaBsbeHa 1949. roanHe, U NpoaaBana

ce Mo BUCOKOj LeHu oA 125 gonapa. fognHe
1954, npojekToBaHa je n mano seha Bep3uja,
TakKo3BaHU Type 2, KOju je pe3ynTaT NnpukasmBao
ca 15, ymecTo goTtagawmux 11 yudapa. iBagecet
rogunHa Kypma je 6una Haj6o/ba NpeHoCcHa
pauyHCKa MalvHaA Ha TPXKUWTY. Mpon3Boama je
OKOHuYaHa oKo 1970. roguHe.

My3ej je Ha NOKNOH O6UO TPU OBaKBe
mawuHe. Nako je yBek 61Mna penaTmBHO CKyNa,
Kypma je npoHawna mecto kako mehy Halwmm
VHXEHEepPUMA 1 APYrUM CTPYYHaLMMA KOju

cy umanu notpeby 3a 6p3vM 1 NpeLusHUM
pauyHareM, Tako 1 Mehy rbybuTesbuma nenux u
WHIeHWO3HO AN3ajHUPAHUX NpeameTa.

MECHANICAL CALCULATOR CURTA
Manufacturer: Contina A.G. Mauren,
Lichtenstein, 1954

Serial number: N° 502683
Collection of Calculating Machines

Curta is one of the most successfully designed
mechanical calculators, which could perform
four basic arithmetic operations. Small enough
to fit into a pocket, it was made of 571 parts
(the first version), using the latest clockwork
technology at the time.

The input values are adjusted with sliders on
the sides, and by turning the handle (which is
reminiscent of grinding coffee), the solution is
shown on dials through a window.

The Curta was invented by an Austrian, Curt
Herzstark, who in 1943, was imprisoned in the
Buchenwald concentration camp due to his
mixed origins. This invention, his brainchild,
literally saved his life as prison guards allowed
him to begin work on a prototype. Fortunately
for Curt, the war ended, and so he regained
his freedom and was also able to finish his
prototype.

His invention piqued the interest of Prince Franz
Joseph Il of Lichtenstein, who provided the
funds for the construction of a factory and the
start of manufacture. The first Curta was made
in 1949 and was sold for the high price of 125
dollars. In 1954, a slightly larger version was
designed, the so-called Type 2, which showed
results up to 15 digits instead of the previous
11 digits. For twenty years, Curta was the best
portable calculating machine on the market.
Production ended in around 1970.

The Museum was given three Curta machines
as a donation. Although it was always relatively
expensive, the Curta found its place among
Serbian engineers and other experts who
needed fast and precise calculations, as well
as among lovers of beautiful and ingeniously
designed objects.

93












MPEHOCKUBUW PAYVHAP

APPLE MACINTOSH POWERBOOK 140
Mpoun3ssohau: Apple Computers,
CjeantbeHe Amepuuke [ipxaBe, 1991.
36uMpKa pauyHapa

PowerBook 140 610 je cpefitby NpeacTaBHUK
cepuje, uamehy mogena 100 u 170, Koju ce
OA/TIMKOBAO YPABHOTEXEHUM XapABEPCKUM
KapaKkTepuctukama. Mokpetao ra je MOTOpOnuH
npouecop TakTom og 16 MHz, cnuky je
npuKasmMBao Ha MoOHoxpomaTtckom J1LLA
MOHMTOPY AujaroHane 24,9 cm y pesonyuunju
640 nyTa 400 nukcena. Texuo je 3,1 Kunorpam u
KOLITAo TPW Xus/bage fonapa.

MpeHocuBm, nam ,nanton” pauyHapu ce
nojas/byjy 0camaeceTux roamHa, napanenHo

€ nojaBom Manux KyhHKUX pauyHapa, Hajnpe y
thopmu packnonmusor kodepa (Osborne 16uno
je npBuK, 1981. rognHe, 1 TEXMNO je HeWTOo NPeKo
11 KUNorpama), a NOTOM Kao 610KOBYU Koju

ce MOry NocCTaBuTU 1 ,Ha Kpuno” (oTya nme).
PowerBook cepuja (100 140 n 170, pactyhe cHare
npouecopa un LLleHe) Huje 61o npBeu MoKyLwaj
KOMnaHuje Enn Ha 0BOM NNaHy, anu jecte npsu
3HauajaH.

OHO WTO je peBONyUNOHAPHO KO An3ajHa
0BOI Mofiena, jecTe Aa je NpBu NyT TacTatypa
nomepeHa yHasaj, CKpo3 40 MOHMTOPa, a Ad

je ypehaj 3a rpachnmuko nokasneare — oBae
jow ysek ,trackball” (tpacupajyha kyrnuua,
unu 06pHyTM Muw), jep he ,AoanpHa nnounua”
(,touchpad”) 6uTn ycaBplueHa TeK KacHuje,
CPEAMHOM ieBeAeCETHUX — MOCTAB/bEH Y
LeHTPasHu1 nosnoxaj ucnpep Tacratype, a He,
Kao LITO je A0 Taga 61O Cnyuaj, Herge ca cTpaHe.
Takofe, oBUM nomeparuma gobujeH je nnato
KOju je CNYXno Kao oAMOpHuLLTE 3a pyUHe
3rno6oee. OBO pellere NOCTano je cTaHaapa
KOjU je aKTyenaH u gaHac.

My3ej HayKe 1 TeXHUKe PeTKO Npuma noHyae
3a NOKJOH Ena pauyHapa. 3a T0 nocToju Buwle
pasnora: Kao u 'y CBeTy, 360r BUCOKe LieHe,

MMa MX 3HATHO Matbe oA Tako3BaHux MNC-
KomMnaTubunHux mogena; Takohe, 6aw Kao u
Apyrae, bUXOBU KOPUCHULM NoKasyjy Behu
cTeneH emMoLUMOHanHe NPUBPXEHOCTU 6peHay,
Te ce pefje oanyuyjy Aa ce pacTaHy yak u of
[aBHO TEXHOMOLWKM NpeBa3nfeHnx npumepaka.

PORTABLE COMPUTER

APPLE MACINTOSH POWERBOOK 140
Manufacturer: Apple Computers, USA, 1991
Collection of Computers

The PowerBook 140 was a mid-range
representative of the Apple Macintosh
PowerBook series, placed between the models
100 and 170, it featured balanced hardware
characteristics.

It was powered by a Motorola processor clocked
at 16 MHz, and displayed images on an LCD
monitor at 24.9 cm diagonally, with a resolution
of 640 by 400 pixels. It weighed 3.1 kg and cost
around 3,000 dollars.

Portable computers or “laptops” appeared

in the 1980s, in parallel with the rise of small
home computers, first in the shape of a foldable
suitcase (Osborne 1 was the first, in 1981, and

it weighed a little over 11 kg), and then as
rectangular blocks that could be set “on the
lap” (hence the name). The PowerBook Series
(100, 140 and 170, increasing processor power
and price) were not Apple's first attempts at this
idea but were the most significant ones.

The revolutionary thing about this model's
design is that, for the first time, the keyboard
was pushed to the back, all the way to the
monitor, and that the cursor was placed in the
central position in front of the keyboard, and
not, as was the case until then, somewhere on
the side. However, this model used a trackball
(an upside-down mouse) as touchpads were
not invented until much later, in the mid-1990s.
These adjustments provided space to rest the
wrists and this solution became the standard,
which is still in use.

The Museum of Science and Technology rarely
receives donations of Apple computers. Due to
their high price, there are significantly fewer of
them than the so-called PC-compatible models.
Furthermore, their users show a higher degree
of emotional attachment to the brand, so they
less frequently decide to part with them, even
with long-outdated models.
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PAYYHAPCKI MUNLU PAYVHAPA
AMSTRAD/SCHNEIDER PC 1512
NMpowussohau: Amstrad, Benuka bputanuja/
Schneider, Hemauka, 1986.

36mpkKa pauyHapa

MWW “Ma KPYLIKACTU 1 M3OYXKEHUN 06UK.
Heo6uuHa je 1 Tagalha oanyka Amcmpada
Ja muw byae HekomnaTubunaH ca ypehajuma
JApyrux npoussofjaua; npuK/byyak ogrosapa
CepujcKoM NopTy, anu Kao y HeraTuey — yTukau
je ,»KeHCKM”, 4OK je Kog CBUX OCTaNNX MULLIEeBa
TOr BpemeHa — ,MywKu". OBO ce Huje camo
0[HOCUNO Ha XapaBep; 1 ApajBep, Nporpam Koju
ynpassba Muwem, 610 je nocebaH u Huje

ra morao 3ameHuTU gpajsep U3

onepaTUBHOI cUcTEMA.

PauyHapckor mulua je nsymeo farnac EHren6apt
Ca CapagHULMMa, Kpajem Lue3feceTux rogmHa.
Hajnpe Ha3BaH TeXHUYKU ,X-Y MHAUKATOP
nosuuuje 3a nNpukasmnsaukm cuctem” (X-Y
Position Indicator for a Display System), muu
jow ayro Hehe noctaTu He3a06KNasaH aeo
pauyyHapcke onpeme, anu U 06MYHOT je3unKa.
Muwesu he noctatn onwTtenpuxsaheHu Tek
HaKOH WTO cy ce ogomahunu u rpacduyku
onepatuBHu cuctemu. Taga he ce Ha ekpaHy,
KOju je NoCTao aHanoruja pagHe NoBpLlnHe
CTOfNa, NOjaBUTK ,Kyp30p”, BUPTYEHA
CcTpenuua, Kojom ce MoXxe , KIMKHYTK” Ha
WKOHY, UL HA XXeJbeHO MEeCTO Y TeKCTy. MuL
je jow yBeK He3aMeH/buB ,ynasHu ypeha;j”
CTOHe pauyHapcke onpeme. Ha npeHoCMBUM
pauyHapuma Ty ynory je npeysena ,A04MpHa
nnounua”, a Ha TabneTnuma u MObUNHUM
TenedoHMMa AoANPHK eKpaH. la nu he, Kako
HeKu rbyamn npeasuhajy, jegHor gaHa u My
6uTn npeeasufjeH n ga nu he Hectatwy,
oCTaje ga ce BuAW.

lfoguHe 2007, pauyHapcku marasuH PC Press
OpraHM30Bao je akuujy NpuKyn/barba ctape
pauyHapcKe onpeme U eHor JoHupamwa Mysejy
HayKe 1N TexHuKe. Tom NpUANKOM NPUKY/beHO

je BulLE oA CTOTUHY Pa3fINUNTUX padyyHapa u
npatehe onpeme. AKuWjy je npatuna un
NpUroaHa n3noxoa.

COMPUTER MOUSE
AMSTRAD/SCHNEIDER PC 1512
Manufacturer: Amstrad, United Kingdom/
Schneider, Germany, 1986

Collection of computers

The mouse has a pear-like, elongated shape.
Amstrad made an unusual decision to make the
mouse incompatible with other manufacturers'
devices; the connector fits the serial port, but
reversed, the plug is “female”, while in all other
mice at the time, it was “male”. This change

was not just about the hardware; the driver,

the programme that controls the mouse, was
separate and could not be replaced by

a driver from the operating system.

The computer mouse was invented by Douglas
Engelbart and his collaborators in the late
sixties. First called the technical "X-Y Position
Indicator for a Display System", it took the
“mouse” a long time to become an unavoidable
part of computer equipment, as well as a
recognisable word. Computer mice became
generally accepted with the arrival of graphic
operating systems. As a result, you can click on
icons or your desired place in the text using

a cursor, a virtual arrow that appears on the
screen. The mouse is still an indispensable
“input device” for desktop computer equipment.
However, on portable computers, the
"touchpad" took over that role, and on tablets
and mobile phones, the touch screen. Some
people predict that the mouse will one day
become obsolete and disappear, this remains
to be seen.

In 2007, the computer magazine PC Press
organised a campaign to collect old computer
equipment for donation to the Museum

of Science and Technology. They collected
over one hundred old computers and their
equipment. The campaign was followed by

an exhibition of all the new acquisitions.
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LUINUBAKRA MALLUMNHA
Mpowussofau: Lincoln, S. Schick, beu, 1866.
36upka kyhHe TexHuke

Lneaha malinMHa CNyXK 3a WKBEHE, OAHOCHO
crnajatrbe fiefioBa TEKCTMA UNK Koxe nomohy
urne n KoHua. KnacuuHa wusaha mawmnHa
MMa jegHy Urny 1 06aB/ba WMBEHE PABHUM
3pHacTum 6040Mm.

MpBM U3ymuTesb KOju je o610 NaTeHT 3a CBOj
M3YM U UMja je MallUHa yCcrewHo paguna 6uo
je bapTenemu TumoHuje, Koju 1829. roauHe
npeacTaBuO APBEHY MALLMHY Koja je morna
Ja wwje pasaH wren. Vcak Meput CuHrep,
Hajno3HaTuje ume y ceeTy wnsahux mawwnHa,
Kpeupao je cBojy npsy MaluuHy 1851. roanHe.
Bbpoj naTeHaTa Koju cy U34aTh 3a MaluHe

3a WKBeHe nefeceTnx roamHa 19. Beka,
JIOCTUTAO0 je Tauky Y Kojoj Cy npoHanasauu
YecTo TY)XWU/N jeaHU Apyre 3a Kplete npasa.
0Baj MCTOPUjCKK NEPUOS Ce YeCTo Ha3mBa
»PaT MalKHa 3a WKBeHe” 1 3aBpLIeH je 1856.
rogmHe, Kaja cy rmaBHU yueCHUUN cykoba
oANYUUNK Aa ce YAPYKE KAaKo 61 3aWTUTUNN
MOHOMON KoM6UHYjyhu cBoje malinHe. pyna je
yK/byunsana pabpuke CuHzep, Xay, BuncoH u
Bunep v I'posep u Bejkep (Singer, Howe,
Wilson & Wheeler, Grover & Baker).

lfoguHe 1889. CuHrep npeacras/ba npee
enekTpnuHe wWusahe mallunHe y cBeTy, koje he un
Yy HapefHOM BeKy oCTaTy Beoma TpaxeHe. Hasus
CuHeep je NoCTao CMHOHMM 3a cBe Wusahe
MalluHe Koje cy KopuwheHe y Cpbujn.

SEWING MACHINE

Manufacturer: Lincoln, S. SchicR,
Vienna, 1866

Collection of Household Appliances

Sewing machines are used for sewing, that is,
binding pieces of fabric or leather together
using a needle and thread. A classic sewing
machine has a single needle and sews with

a straight lock stitch.

The first inventor to receive a patent for a
sewing machine was Barthélemy Timonie,

who in 1829 presented a wooden machine

that could sew a straight hem. The number of
patents issued for sewing machines in the 1850s
reached the point where inventors frequently
sued each other for infringement, this historical
period is often called “The Sewing Machine
War”. The conflict ended in 1856 when the major
competitors decided to join forces and form a
monopoly on the sewing machine industry. The
group included the following factories: Singer,
Howe, Wilson & Wheeler, and Grover & Baker.

In 1851 Isaac Merritt Singer created his first
sewing machine and established the famous
(and now world-renowned) brand of sewing
machines, Singer. Singer released the first
electric sewing machine in 1889 and their
product was popular throughout the following
century. The name Singer became synonymous
with all sewing machines used in Serbia.
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ENEKTPUYHU DEH 3A CYLUEHE KOCE
Mpoun3ssohau: AEG, Hemauka, 1939.
36mpkKa KyhHe TexHuKe

deH je enekTpuuHu ypehaj 3a cywere Koce.
OCHOBHWU 1eN0BM heHa Cy rpejay 1 BeHTUNAToP.
MokpeTatbe BeHTUNATOPA BPLLIM MOTOP KOju
y6alyje Ba3gyx Kpo3 oTBope Ha 60UHUM
cTpaHama heHa, Tako [a OH CTpyju nopen
rpejaya 1 Tako 3arpejaH W3nasu Kpo3 oTBOP Ha
npearem aeny.

MNpoHanasauem heHa 3a cyllere Koce ce
cmatpa paHuycku pusep AnekcaHaap
@®epaunHaHg loagpoj, koju je oko 1890. roanHe
MaTeHTNPao jefHy MOMa3Hy Hanpasy 3a
cywetbe Koce. MeflyTum, cheHOBU Cy ce nojaBunu
y Npofajyu Tek ABajeceTux roguHa 20. Beka.
MpencTaB/beHN MOAEN je jeflaH Of NPBUX
(beHOBa 3a KOCY KOju cy 6UNK Marux AUMeH3nja
W nakwu 3a ynoTpe6by. ln3ajHupao ra je

MeTtep bepeHc 1920. rognHe, YyBEHN HEMAUKHN
apXuTeKTa, rpathnuKn 1 MHAYCTPUjCKM AN3ajHep.
BepeHc je paauo 3a komnanujy AET (Allgemeine
Elektricitdts-Gesellschaft AG), ocHOBaHy y
bepnuHy 1883. roanHe, Koja je 6una Benuku
HemMauku npomssofay enekTpuyHe onpeme.

deHOBYU Cy KOA HAC YLWIN Y MAaCOBHY ynoTpeoby
TeK negecetux rogmnHa 20. Beka.

ELECTRIC BLOW DRYER
Manufacturer: AEG, Germany, 1939
Collection of Household Appliances

A blow dryer is an electric device primarily

used for drying hair. Its main components are a
heater and a fan. The fan is powered by a motor
that intakes ambient air through openings on
the side walls of the blow dryer, the air then
flows past a heater and exits at the front of

the device. In 1890 the French hairdresser
Alexandre-Ferdinand Godefroy patented a
bulky device for drying hair, and as such he is
considered to be the inventor of the blow dryer.

However, it wasn't until the 1920s that hair
dryers appeared on the market. In 1920 the
German architect, graphic and industrial
designer Peter Behrens created a new model
of blow dryer which was lightweight and easier
to use. Behrens worked for AEG (Allgemeine
Elektricitdts-Gesellschaft AG) a major German
manufacturer of electrical equipment in Berlin,
established in 1883.

Blow dryers came into mass use in Serbia in
the 1950s.
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YCUCUBAY 3A NPALUNHY AEG VAMPUR 200
Mpounssohau: AEG, Hemauka, 1939.
36upka kyhHe TexHuKe

OCHOBHY [1e/10BY YCUCMBAYA CY: LeHTpUdyranHu
KOMMNpecop Koju nymna Ba3ayx, eNeKTpuUHu
KONeKTop Koju nokpehe komnpecop, puntepu
3a Ba3ayx Koju oABajajy npawmnHy n CKyn/bajy

je y Kecy unu nocyay, LUeB, UeTke u aApyru
HacCTaBLM 3a pasnnumte HameHe. Y kyhuwTy of
mMeTana unm UBpCTe NNacTMKe Hanase ce moTop,
KOMMNpecop, cakyn/bay npawuHe, puatepu u
ynpaB/bayka jeAnHuLa.

MpoHanasay ycucrBaua je 6pUTaHCKN NHXeHep
Xy6ept Cecnn byT Koju je 1901. naTeHTMpPAo CBOj
yCUCMBAY M OCHOBAO KOMMAHMjY 32 HUXOBY
npousBofamy. To je 6U0 ycucMBaY YMHOBCKMX
pa3mepa, Koju je KOPUCTNO KOHCKY Byuy, a
KOpPUCTMO Ce TaKO WITO Cy Ce upeBa cnywTana
Kpo3 npo3op Ha ynuuy (rae 6u 61Mo napkupax),
KakKo 6u ce y3 nomoh 6eH3MHCKOr MoTopa
npawnHa ycucasana kpo3s untep. Ycucrueaum
cy y6p30 NOCTanu Matbyl, MPEHOCUMBUjU U
jedbTuHMjn. MPBM NPEHOCHW YCUCMBAY MAkbUX
AMMeH3Mja NaTeHTNPao je unctay n3 Oxaja Liemc
CneHrnep. HbnxoBa MacoBHa NPON3BOAHA je
npBo nouenay abpukama Xysep (Hoover) u
Enekmponykc (Electrolux), jow npe 1915. roauHe.
Ofmax 3a trMa cy noyenu ga ux npousBoge

1y Hemaukoj habpuuu AEr (Allgemeine
Elektricitdts-Gesellschaft AG).

Kao 1 octanu TeXHONMOLWKK NpoHanacuu 3a
kyhHy ynoTpeby, Beoma 6p30 cy nocranu
nonynapHu Kako y CBeTy, TaKo 1 KoA Hac,

roe cy ce mornu Kynutu Beh og TpuaeceTnx
roauHa 20. BeKa, fOK Cy Yy MaCOBHy ynoTpeby y
AomahuMHCTBMMA yWAW negeceTunx roanHa 20.
Beka.

VACUUM CLEANER AEG VAMPUR 200
Manufacturer: AEG, Germany, 1939
Collection of Household Appliances

The main components of a vacuum cleaner

are a centrifugal compressor that pumps air,

a motor which drives the compressor and air
filters that separate dust and collect it in a dust
bag. The motor, compressor, dust collector,
filters and control unit are inside a metal or
hard plastic housing. Attachments such as pipes
and brushes can be used for different cleaning
needs.

The vacuum cleaner was invented by British
engineer Hubert Cecil Booth who, in 1901,
patented his vacuum cleaner and established a
company for their manufacture. Booth’s vacuum
cleaner was of gigantic proportions, so bigin
fact that it could not fit inside a house! Vacuum
hoses had to be put through the windows and
connected to the horse-drawn vacuum cleaner
parked outside of the house.

Vacuum cleaners soon became smaller, more
portable, and cheaper. The first portable
vacuum was patented by James Spengler a
cleaner from Ohio. Mass production started

in 1915 in the Hoover and Electrolux factories.
Immediately afterwards, they also began
manufacturing them in the German factory, AEG
(Allgemeine Elektricitdts-Gesellschaft AG).

Like other technological inventions for home
use, they quickly became popular worldwide,
they could be purchased as early as the 1930s
but entered mass use in households in the
1950s.
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MUCARA MALUWNHA OLIVETTI LETTERA 32
NMpown3ssohau: Olivetti, nocne 1963.
36mpka nucahumx mawmnHa

HacnegHuk mogena Lettera 22, mogen 32
JIOHOCK MHOTEe MexaHuuke moaudukaumje Koje
no6osbluaBajy nepopmaHce oBe MaLlnHe, na
he mexaHuKa 0BOr Mojiefnia MocTaTu OCHOBA U 3a
HapepHe nucahe mawnHe abpuke Onusemu

- Olivetti Dora un Lettera De Luxe (1965), kao u
MHOTre apyre 3aK/byuHo ca mogenuma Onusemu
nucahux mawnHa ns 1980. roanHe.

WTtannjaHcka dupma Onueemu 6una je
Mo3HaTa Mo ToOMe LWTO je, OCUM KBaNUTETY,
BE/INKY NaXKkby NOKNakana u narnegy nucahumx
MalluHa, aHraxyjyhu 3a ansajH cBojux
MallKHa BeNKa MMeHa Kao WTo cy 6unu Ne
Kop6wusje, Mapueno Huuonu nnm Urkbaumo
rapaena. Mysej mogepHe ymeTHOCTU Y Hbyjopky
OLPXao je 1952. roguHe n3nox6éy nog HasmBom
Onusemu - 0uU3ajH y uHAycmpuju, nocne Koje
je y oBoM my3ejy dhopmupaHa ctanHa 36upka
Onueemu npoussoaa. Olivetti Lettera 32 je
6una Beoma nonynapHa nucaha mawmHa

Koja ce npousBogmMnay CToTMHamMa xubaga
npumepaka u 6una oOMU/beHN N360p LWNPOKOT
CneKTpa KOPUCHMKA — of Nucaua u HoBMUHAapa 4o
cTyAeHaTa.

Ynopego ca passojem nucahux MmawmnHa
pasBuWjaHu Cy 1 METOAM 3a yuetrbe cnenor
KyLarba — BELTNHE KOoja ce KOPUCTU U AaHac,
1akKo Cy, ynackom pauyHapa y LWUpOoKy ynoTpe6y,
nucahe malnHe npecTane Aa ce KOpuUCTe.
Mpema HeKMM N3BOPMMA, Nocnera nucaha
MallMHa npousBefeHa je 2011. roguHe y
Mym6aunjy, y UHgnju, oK je, npema Apyrum, y
Benukoj bputaHujn 2012. roguHe HanpaB/beH
nocnegkun npumepax.

TYPEWRITER OLIVETTI LETTERA 32
Manufacturer: Olivetti, after 1963
Collection of Typewriters

The successor to the Lettera 22 model, the
model 32 brought numerous mechanical
modifications which enhanced its performance.
The mechanics of this model would become
the basis for some of the later models
manufactured by the Olivetti factory: the
Olivetti Dora and Lettera De Luxe (1965), and
many others, ending with the Olivetti typewriter
models from 1980.

The Italian company Olivetti was particularly
known for the quality and aesthetic appearance
of their typewriters, hiring big names such as Le
Corbusier, Marcello Nicoli and Ignazio Gardella
to design their machines. In 1952, the Museum
of Modern Art in New York held an exhibition
titled Olivetti: Design in Industry, after which
they opened a permanent collection of Olivetti
products. The Olivetti Lettera 32 was a very
popular typewriter produced in hundreds of
thousands of copies and was a favourite choice
of a wide range of users—from writers and
journalists to students.

In parallel with the development of typewriters,
various methods for learning touch typing were
developed. Touch typing skills are still used
today, on computer keyboards, but typewriters
have fallen into disuse. According to some
sources, the last typewriter was produced in
2011 in Mumbai, India, while according to others,
the last one was produced in 2012 in

the United Kingdom.
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BAKETUTHWU TENED®OH SIEMENS W 28
NMpoun3ssohau: Siemens & Halske, 1928.
361pKa TeNnekoMyHuKaumja

Mogen W 28 je npBu TenedoH 0BOr
nponssohayua Kog Kora ce Kao HOBU matepujan
yBoau 6akenut. KyhuwTe je u garbe meTanHo

a cywanuua je KOMMNNETHO HanpaB/beHa

op 6akenuTa. Y KyhuwTy cy ce opurmHanHo
Hanasmna ABa YenmyHa 3BOHa, Aa 6U TOKOM
Jpyror cBeTckor paTa 6una 3amereHa
ANYMUHUNJYMCKM U CTAK/TEHUM, jep ce caB
YyesiMK yCMepaBao Ka BOjHOj UHAYCTpUju.

[un3ajH TenedoHa ce KOHTUHYMPAHO pa3Bujao
0 HEroBOr HAaCTaHKa y 19. BeKy, Aa 6u
[BajeceTux roguHa 20. Beka 10610 061UK KOju
ce, ca Makbe UK BULle Bapujaumja, KOpUCTMO
CBe 10 NnojaBe npeHocHux TenedoHa. TenedoH
W 28 npoun3Bogmo ce [0 nefeceTmx rogmHa

20. Beka.

bakenut je 1907. roguHe y bbyjopky naTeHTUpao
JIno bekenaHp Kao NpBY NpPaBU CUHTETUYKN
maTepujan umja ce npumeHa Bpsio 6p3o
npownpuna Ha Benuku 6poj nponseoaa

- O Urpavaka n KyxmrCKux cnpasa o
TenedoHa, CTOHMX CaTOBA, PaAMo anapara u
MHOTMX Apyrux. MpegHocTn 6akenuta bune

cy cnepehe: jedHOM Kaf ce CUHTETUYKA Maca
CTBpAHE OHA NOCTaje OTNOPHA Ha TOMNOTY,
KUCENUHY 1 yaapLe, a HY u3nararbe JUPEKTHO]
CYHUYEBOj CBET/IOCTU 1 TONOTK Ha BaKenuTy

He NPoy3poKyje NyKOTMHE UK npomeHy 6oje.
BakenuT cy KOPUCTUNU N YMETHULM U AN3ajHEPU
Tor no6a, Ha npumep, An3ajHepckn ApT [leko
npon3soaun of 6akennTa pasnuumTux 60ja
YKpaLlaBanu cy eHTepujepe CBMX NaBU/bOHA

Ha n3nox6wu y Mapusy 1925. roanHe.

Y KparbeBuHu Jyrocnaeuju, TenetoHCKu
anapaTu cy 6Unm ApXaBHO BNACHMIUTBO Na cy
360r Tora 6unu obenexeHn gpxasHUM rpbom,
a 0 tbMXOBOM KBA/NMTETY U NCMNPABHOCTY Ce
cTapana ApxaBHa KomnaHma Takofe, anapatu
Cy ce ,M3HajM/bMBANN" Ha MMe KOPUCHMKA, @
He Ha agpecy, na je, kao n'y Cpbujun og npe
n3BeCcHOr BpemeHa, 6uno moryhe npeHetu
6poj Ha HOBY agpecy. Mogen W36, KOMN/IETHO
HanpaB/beH of 6aKennTa, NoCTao je CTaHAapaHU
moAaen nowTa KpasbeBuHe Jyrocnasuje.

BAKELITE TELEPHONE SIEMENS W 28
Manufacturer: Siemens & Halske, 1928
Collection of Telecommunications

Model W28 is the first telephone by this
manufacturer that introduced Bakelite as a new
material. The housing was still made of metal,
but the handset was made entirely of Bakelite.
The case originally contained two steel bell
ringers, which were replaced by aluminium or
glass bells during the Second World War, as all
steel was redirected to the military industry.

The design of the telephone continually
developed since its invention in the 19*" century,
and in the 1920s it took on a form that, with
more or less variation, was used until the
appearance of portable telephones. The W28
Telephone was manufactured until the 1950s.

Bakelite was patented by Leo Baekeland in

New York in 1907. It was the first true synthetic
material and its use quickly spread to a great
number of products—from toys and kitchen
appliances to telephones, table clocks and
radios. Once hardened Bakelite was resistant to
impacts, heat and acid, and was also unaffected
by light exposure - it would not crack or
discolour.

Bakelite was used by many artists and designers
of that period; for example, designer Bakelite
products of the Art Deco style in various colours
decorated the interiors of all the pavilions

at the Paris Exhibition in 1925.

In the Kingdom of Yugoslavia, telephone sets
were state property, so they were marked with
the state coat of arms, and a state company
oversaw their quality and functionality. Also,
telephones were “rented” to a person, not to an
address, so it was possible to transfer telephone
numbers to a different address. The Model W36
was entirely made of Bakelite and this model
became the standard model of the post offices
of the Kingdom of Yugoslavia.
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TENE®OH ISKRA ETA81
Mpowussofau: Iskra, CnoBeHunja
(Jyrocnaswuja), 1978.

36MpKa MHAYCTPUjCKOT AN3ajHa

@uKcHu TenedoH Iskra ETA 81 jeAUHCTBEHOT

je An3ajHa, ca CNywanmuom Ha Xuuy u
6pojuaHNKOM 3a OKpeTake 6pojeBa. Y
NOTNYHOCTH je HanpaB/beH of NAacTuKe, 0OCUM
YHYTPALHOCTN Ca e/IEKTPOHCKOM KOMMOHEHTOM
- ,WwTamnaHom nnoyom”, ima mano eneKTpoOHCKO
3BOHO, WTO je omoryhuno aa 6yae UsyseTHo
TaHakK. lusajHom nogceha Ha An3ajH KNMHACTUX
CNOPTCKUX ayTomobunia us cegamaeceTux u
0CaMAeceTMX roanHa NpoLuor Beka.

TenedoHe Iskra ETA je an3ajHUpPao CNoBeHAUKu
1 jyrocnoBeHckn An3ajHep faBopuH CaBHUK.
Mpoun3sogunu cy cey cnoseHaqKoj thabpuun
Wckpa y Kpawy. 3a au3ajH oBor tenecdoHa
CaBHUK je 4060 MHOrO6pOjHE Harpage

M NpU3Hakba KaKo y Jyrocnaeuju, Tako un

Yy MHOCTpaHCTBY. ckpuHu TenedoHn ETA
npou3BeAeHn cy 'y y 5 MunnoHa npumepaka u
NMOCTUINN CY BENTUKWN YCMNEX Y CBETY, HAPOUUTO Y
CA[. 360r nolue naTeHTHe 3alWITUTe y CBETY je,
npema HeKUm NpoueHama, HanpaB/beHO OKO
300 MmunuoHa TenedoHa UAEHTUYHOT AN3ajHa.
[la oBaj TeneoH NmMa NoCce6HO MecTo y CBETY
AV33jH3, NOKa3yje 1 TO WTO je U3NOXEH Ha
CTanHoj noctasum My3eja mofepHe yMETHOCTH
y bbyjopky (MOMA), kao 1 Myseja mogepHe
YyMeTHOCTU Yy MuHxeHy.

ToKoM ocamaeceTux roguHa 20. BeKa, anu

1 KacHuje, TenedoH Iskra ETA 80 nocTao je
CTaTyCHU cumb0n, Hen3bexaH Aeo roToBo
cBaKor fJomahnHCTBA M KaHUenapuje y 6UBLLOj
Jyrocnasuju.

TELEPHONE ISKRA ETA 81
Manufacturer: Iskra, Slovenia
(Yugoslavia), 1978

Collection of Industrial Design

The fixed telephone Iskra ETA 81 has a unique
design, with a beautiful corded handset and a
rotary dial. It is nearly entirely made of plastic,
except for the housing for the electronic
component — the “printed circuit board”. It has
a small electronic bell as a ringer, which allowed
the phone to be extremely thin. Its design is
reminiscent of wedge-shaped sports cars from
the 1970s and 1980s.

Iskra ETA telephones were designed by
Slovenian/Yugoslav designer Davorin Savnik.
They were manufactured at the Iskra factory
in Kranj, Slovenia. Savnik received numerous
awards and recognitions for the design of this
telephone, both in Yugoslavia and abroad.
Around 5 million Iskra ETA telephones were
produced, they were well-liked worldwide but
particularly popular in the USA. Due to poor
patent protection, according to some estimates,
around 300 million telephones of a similar
design were manufactured globally.

A testament to the special place of this
telephone in the world of design is also the
fact that it became a part of the permanent
exhibition at the Museum of Modern Art in New
York (MoMA), as well as the Museum of Modern
Art in Munich.

During the 1980s the Iskra ETA 80 landline
became a status symbol, present in almost
every household and office in the former
Yugoslavia.
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MOBW/IHU TENTIEDOH NOKIA MOBIRA 121
NMpoun3ssohau: Nokia, DuHCKa, 1992.
36upka mobunHUx ypehaja

TokoM 1960-ux, Hokuja je noyena aa npom3Boau
KoMepuwujanHe 1 BojHe MO6GUNTHe paano-
TenedoHe. lognHe 1966. KomnaHuje Hokuja

n Canopa cy passune APM (pagno-tenedoHe

3a ayTomo6usne). OBa TexHONOrKja je noctana
npBa KOMepLMjanHO JOCTYMHA Mpexa MobunHe
TenedoHuje y DuHckoj, a 1978. je noHyamuna
CTOMOCTOTHY NOKPUBEHOCT 3eMJ/be.

FoauHe 1979. Hokuja n Canopa cy ocHoBane
3ajegHuuko npeaysehe Mo6upa Oj. Mobupa

je pazsuna mobunHe TeneoHe 3a Mpexy
Hopaujcke mobunHe tenedoHunje (HMT),
Ha3BaHy 1M 1 6una je NpBK NOTNYHO
ayTomaTcKu cuctem mobunHe TenedoHuje, Koju

je nocTtao KomepuujanHo goctynaH 1981. roguHe.

Cepuja mobunHunx TenedoHa Nokia Mobira 100
HaroBecTuna je ycnoH 6peHaa Hokuje oo jegHor
of Hajsehux npousBohjaua MOGUNHUX
TenethoHa Ha cBeTy.

Moden 121 je ca 6aTepujom Texuo 275 rpama,
MMAO je aHTEHY HA M3Bnauee, 6enexmo
nocnefkunx NeT No3nBa U MMao 4 menoguje
3a 3BOHO. HMKN-KaagMujymcka 6atepuja je
omoryhaBana 45 MMHYTa pa3roBopa u

11 yacoBa paga 6e3 pasrosopa.

loauHe 1992. nojaBuo ce n npsu ICM TenedoH,
Nokia 1011. bpoj mogena, ,1011", ogHoCHK ce

Ha JaTyM HEeroBor faHcMpama —

10. HoBembap 1992. roguHe.

MOBILE TELEPHONE NOKIA MOBIRA 121
Manufacturer: NoRia, Finland, 1992
Collection of Mobile Devices

In the 1960s, Nokia began manufacturing
commercial and military mobile-radio
telephones. Nokia and Salora collaborated

to develop the ARP (car radio phone) in 1966.
This technology led to the first commercially
available mobile phone network in Finland,
and in 1978, it reached 100% geographic
coverage of the country. In 1979, Nokia and
Salora established a joint company Mobira
Oy. Mobira developed mobile phones for the
Nordic Mobile Telephone network (Nordisk
MobilTelefoni — NMT), called “1G’. This was the
first fully automated mobile telephone system
and became commercially available in 1981.
The Nokia Mobira 100 series of mobile phones
heralded the rise of the Nokia brand as one of
the largest mobile phone manufacturers

in the world.

The model 121 weighed 275 g (including its
battery), had a retractable antenna, recorded
the last five calls, and had four ringtones. The
nickel-cadmium battery allowed for 45 minutes
of talk time and 11 hours of operation without
talking.

In 1992, the Nokia 1011 was released, it was
the first GSM (Global System for Mobile
communication). The model number, "1011",
refers to the date of its launch -

November 10, 1992.
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POTALMOHU K/IMMHU CYC MOTOP WANKEL
(MOTOP CA VHVTPALLUHbUM CAFTOPEBAHEM)
NMpoun3ssofau: Fichtel-Sachs GmbH,
Hemauka, 1963.

36upka caobpahaja n TpaHcnopTa

Y BaHkenoBomM MOTOPY TUMMUYAH YETBOPOTAKTHMN
umknyc (OToB LMKNYC) 0ABUja Ce y NPOCTOpPY
nsmehy TpoCcTpaHor, CUMETPUYUHOT poTOpa

W YHYTPaLWbHOCTU KyhuniiTa. Y OCHOBHOM

mopeny ca jepHuMm pOTOpOM, 0BaNHO KyhuwTe
OKPY)Kyje poTop Koju je 06/11MKa CTMUHOT 06nuKy
penoosor Tpoyrna. OBakaB 0611k potopa je
pe3ynTar Texbe a ce CMarbun pagHa 3anpemnHa
moTopa 1 Aa ce noseha ogHoc nsmehy
MaKCUManHe n MMHUMAsHe 3anpemMmuHe cBake
O TPU KOMOPpE Y TOKY jeIHOT UMKyca.

Mako ce ®enukc BaHken ca npaBom cmatpa
oLEeM poTaLMOHOr MOTOPA, 3a Hheroso yeohemwe
Y MHAYCTPUjCKE OKBMPE 3aCnyxaH je BanTep
®pogae, jeaaH og Bogehux cTpyduraka habpuke
MoTopa, ayTomobuna u 6uumnkana HCy.
KomnaHuja je gpkana BaHKefia no CTpaHu Kao
CNObHOT KOHCYNTaHTA 3605 HheroBe HauMCTUYKe
npownoctyn (6no je CC o6epluTypmbaHdupep),
ay okBupy HCY-a, potauuoHu moTop je
He3aBMCHO of BaHkena pa3sBno nHxemep

XaHc iuTep MNauke.

WHTepecoBatrbe 3a 0Baj TUM MOTOPa nokasane
Cy pasHe Benivke komnaHuje nonyT CumpoeHa,
Mepuyedec-beH3a v lleHepan momopca.
MehyTum, jeanHo je Masda HacTaBuna aa
KOpPUCTU BaHKenoB MOTOp, HajBepoBaTHUje
3aT0 WTO je NPOM3BOAHA OBOT MOTOPA HELTO
CKyM/ba o CTaHAApAHUX MoTopa. OcuMm Tora,
MOTOp Koju je LleHepan Momopc Npon3Beo Huje
UCMyHaBao NpPonuce o eMUCUjU racoBa, na
HUKAZ W HUje yLao y MacoBHY NPOU3BOAHY.

ROTARY PISTON INTERNAL COMBUSTION
ENGINE WANKEL

Manufacturer: Fichtel-Sachs GmbH,
Germany, 1963

Collection of Traffic and Transport

In a Wankel engine, a typical four-stroke cycle
(Otto cycle) takes place in the space between
the three-sided, symmetrical rotor and the
interior of the housing. In the basic single-rotor
model, an oval housing surrounds the rotor
which is shaped like a Reuleaux triangle

(a triangle with curved sides).

This triangular-shaped rotor reduces the
working volume of the engine and increases
the ratio between the maximum and minimum
volume of each of the three chambers during
a single cycle.

Felix Wannkel is considered to be the father

of the rotary engine, however, its introduction
into the industrial framework was thanks to
Walter Froede, one of the leading experts of

the NSU engine, car and bicycle factory. The
company kept Wankel on the side as an external
consultant due to his Nazi past (he was an SS
Obersturmbannfiihrer), and within the NSU, the
rotary engine was developed independently

of Wankel by engineer Hans Dieter Packe.

Various large companies, such as Citroen,
Mercedes-Benz and General Motors, expressed
their interest in this type of engine. However,
only Mazda could afford to continue using the
Wankel engine, which was more expensive

to produce than standard engines.

On the other hand, the engine produced
by General Motors did not meet emissions
regulations, so it never went into mass
production.
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KBOYKA CA KO/TULUMMA
Mpou3ssohau: Heno3Hart, JanaH, 1960.
36upka aeyjux nrpayaka

Mrpauka Ha HaBUjatbe, KOKa Koja rypa Konuua
ca nunuhuma, Hanpae/beHA je oA MeTana,
nnacTuke, TeKCTUIA 1 ryme. Koka u konmua cy
nspaheHn og nutorpadmcaHor numa. CepcraBa
ce y MexaHu4yKe urpaudke.

MHore nuMmeHe Urpauke oBOr TUMa, yrNaBHOM
janaHcke npousBoAHe, Maxom cy 6une poaHo
HeyTpasiHe, OAHOCHO, 6une cy HamereHe U
JeBojunuama v geyaumma.

Y Cp6ujun cy ce npogasane of neaeceTux jo
cepampecetux rogunHa 20. Beka. bune cy Beoma
nonynapHe, a yrnaBHOM Cy Ce nokpeTane
HaBUjarbeM.

HEN WITH A PRAM
Manufacturer: Unknown, Japan, 1960
Collection of Children’s Toys

This mechanical wind-up toy features a hen
pushing a pram full of chickens. It is made of
metal, plastic, fabric, and rubber, while the hen
and pram are made of lithographed tinplate.

Japan was the primary manufacturer of these
types of tin toys. They were designed to appeal
to both boys and girls (gender-neutral).

They were sold in Serbia from the 1950s to the
1970s. They were very popular and were mostly
driven by a wind-up mechanism.
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YUTPA

Mpowussohau: Lorenz Bolz Zirndrof,
Hemauka, 1960.

36upkKa aeyjux nrpayaka

Uurpa of mMeTana ca NnocTosbem of NiacTuyHe
mace; roptbyu feo uurpe je 60rato 4EKOPUCaH
TEXHMKOM nuTorpaduje. NMpukasaHa je
nopoauue cnoHoBa y npupoaun. Mokpet unrpe
ce yBeK 3aCHUBA HA NOCTOjakby 6ap jegHe oce,
no3HaTe Kao OCHOBHe 0ce, OKO Koje ce

yurpa okpehe.

Y 20. BEKy Ce palumpuia UHAyCcTpujcka
NPon3BOAHA YMTPY, A UNTPY CA NPeaCcTaBOM
nopoauLie CNOHOBA, U3paanna je Hemauka
KomnaHuja /lopeHy bony (Lorenz Bolz) koja je
BMIACHMUK OBOT M3yMa — YUrpe ca CNUPanHOM
MeTanHOM APLIKOM YMjUM Ce NMOMeparem rope-
Jone nocTuxke ob6ptame. HakoH 1907. roguHe
oBe uunrpe fobujajy 1 3BYyK, Tako fa ce AoK ce
yurpa okpehe, uyje u menoguja.

Unrpa npunaga rpynuy HajcTapujux urpayaka Ha
cBeTy. OHe HajcTapuje cy npaB/beHe of rnHe

1 TEepaKoTe, aNin Cy HAPOAM 3a HeHy U3paay
KOPUCTUAW 1 fpyre MaTepujane N3 oKpyxera.
TaKo cy janaHcKe TpaguLMOHAaNHe unrpe,
6enrome, NpaB/beHe U 0 CMMPANHUX LWKO/BKM
Koje 61 ce MyHune Neckom a 3aTum

3aneyartune BOCKOM.

SPINNING TOP

Manufacturer: Lorenz Bolz Zirndrof,
Germany, 1960

Collection of Children’s Toys

This spinning top was manufactured by the
German company Lorenz Bolz, it features a spiral
metal handle, whose movement up and down
(pumping the handle) initiates the spinning.

The bottom of the spinning top is made of
plastic and the upper section is made of metal.
The metal was decorated using the lithography
technique and features an illustration

of a family of elephants in nature.

Industrial production of spinning tops became
widespread in the 20t century. After 1907, the
spinning top gained another feature — sound -
as the top spins, a melody is heard.

The spinning top is one of the oldest toys

in the world. The oldest spinning tops were
made of clay and terracotta, but people also
used materials available from their immediate
surroundings. For example, Japanese traditional
spinning tops, beigomas, were made of spiral
shells filled with sand and then sealed with wax.
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UTrPAYKA HA HABUJAKE HENTYH
Mpowussohau: Modern Toys, JanaH, oko 1960.
36MpKa aeujux nrpavaka

Pa3Hu 6pofoBU — NUPATCKK, pUMCKe ranuje,
paTHe MOpHapuLe — oayBeK cy 6unu
3aHUM/bMBM Jevaunma Koju cy Bonenu aa
MallTajy O BENUKUM 6UTKAMA, NI0BUAGEHUM
aBaHTypama u oTkpuhuma.

Wrpauke-nnoeuna mory 6uT Beoma
jelHOCTABHE AN MOTY CAAPXATU U pasnnuunuTe
MexaHusme Koju um omoryhaBajy KpeTate, na
yak n nnosuaby no soau, y3 nomoh 6atepuja

W AA/bUHCKOT ynpaB/bava. OHU MOry camo
nogcehatn o6nmkom Ha 6pooBe 1 Yamue, unu
[l0 fleTa/ba UMUTKPATM CBOj Y30P U3 CTBAPHOCTH.

WIND-UP TOY NEPTUNE
Manufacturer: Modern Toys, Japan,
circa 1960

Collection of Children’s Toys

Young boys often love to fantasize about great
battles and marine adventures - toy ships
allowed them to act out these scenarios,
whether it be with pirate ships, Roman galleys,
or warships, there were many types of

toy ships available to them.

Toy watercraft can have simple designs, but they
can also be detailed replicas of real boats, just
in miniature. These toys sometimes contained
mechanisms that enabled them to move, or
even sail on bodies of water using

a remote controller.
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MEXAHWYKW MEABEAVUTH
Mpoun3sohau: Heno3sHaT, KuHa, oko 1970.
36UMpKa Aeumnjux urpayaka

Mepa Ha HaBujatbe HampaB/beH je 0f
nutorpaducaHor numa. OfeBeH je y nnase
MaHTANIOHE, XYTY KOLWY/bY Ca LPBEHUM
Tperepyma n Mma LpBeHY MaLLHY.

MpoHanasak mMallnHa 3a WTaHuake numa (1815)
omoryhuo je oa cpeguHe 19. BeKa MacOBHY
NPOU3BOAHY ,NNexaHux urpavaka” 3a geuy.
PaBHe noBpLwMHe meTana 6u ce Hajnpe 6ojune
Unu yKpawasane ogrosapajyhom nnycrpawmjom
TEXHUKOM paBHe wTamne (opcetHa
nutorpaduja), a 3aTum ce nomohy kanyna
topmmpao ogrosapajyhu o6nuK u cactaBmbao
y3 nomoh mManux jeamuyaka.

MexaHuuke urpauke ce nokpehy Ha pasnuuuTe
HaunHe — HaBUjakbEeM, NOBIAUYEHEM, /by/batbeM,
MOKPETOM pyKe. JIuMeHe nrpauke Koje ce
aKTUBMPajy ONpyrom cy Hactane y Hemaukoj
nepeceTux rognHa 19. seka. tbuxosa naraHa
npupona omoryhuna je aa bUxoBa Ucnopyka
6yne jehTUHA 1 NaKLa of TeXUX Urpayaka

oA nuBeHor reoxha.

MECHANICAL BEAR
Manufacturer: Unknown, China, circa 1970
Collection of Children’s Toys

This wind-up bear is made of lithographed tin.
It is wearing blue trousers, a yellow shirt,
with red suspenders and a red bowtie.

The invention of sheet metal stamping
machines in 1815 enabled the mass production
of "tin toys" for children starting from the mid-
19t century. Flat sheets of metal would first be
painted or decorated with illustrations using
the printing technique of offset lithography,
and then the desired shape was formed
through moulding the metal.

Mechanical toys are activated in various ways,
for example by winding, pulling, and swinging.
Spring-activated tin toys originated in Germany
in the 1850s. Their lightweight nature allowed
them to be shipped at a lower cost than
heavier cast iron toys.
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ANTNTATHA
PAANONIOTUJAY
CPBU)I (2003-2023)

oA ANTUTANHOI A0
ANHAMUYKOT 34 CHUMKA

20 TOAUHA OA NPOU3BOAHE
NMPBOI CPMCKOI AUTUTANHOT
PEHIEHA

Paharbe 1 pa3Boj AUruTanHe paguonoruje
y Cp6uju Be3aHm cy 3a fomahy KomnaHujy
Bucapuc, y noueTky many nopoanuHy
KOMMaHujy Koja ce 40 AaHAc passunay
CBETCKM NO3HAT 6peHA Koju nocnyje Ha
CBVM KOHTUHEHTUMA.

KomnaHuja Bucapuc 6aBu ce Npon3BoAHOM
1 pa3BojeM BNCOKOTEXHOMOLIKNX
AVNTUTANHUX CMCTEMA U AUTUTANHUX
PeHAreHCknx anapata jow oA 2003.

rOAMHE U jeiHa je KOMNaHmja Te BPCTe

y JyronctouHoj EBponu. Y camom noyeTky
OCTBApEHO je CTpaTelKo NapTHEPCTBO
Bucapuca v EWN Jy2opeHzeHa, koju y6p30
nocne 3ajeAHMYKOTr pa3Boja 1 cnajarba
XapABEPCKUX peHAreHCKNX KOMMNOHeHaTa
npousseneHunx y EN JyzopeHoz2eHy un
Bucapucosux coreepa 3a 06pagy
AUTUTaNHe CNnKe, yCNewHo TecTupajy npey
cepuje gurutanHux anapara Digraf Ha
WHCTUTYTY 3a OHKONOTIWjy U pagnonorujy
Cp6uje n Ha MHCTUTYTY 3a opTONneAcKo-
Xupyplke 6onectu ,barwnua” y beorpagy.
MehyTum, ycnea yHyTpawmbux KagpoBCKMX
N eKOHOMCKUMX Npo6nema, JyeopeHd2eH
yCKOPO HanywTa NpojekaTt u npenywra
MIaauM CPMCKUM HayyHMUMMa 13 Bucapuca
[a ce HOoCe Ca N3a30BMMA HOBe ANrmTanHe
paguonoruje Koja je ny cBety 6una Teky
noBojy.
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DIGITAL RADIOLOGY
IN SERBIA (2003-2023)

FROM DIGITAL TO DYNAMIC
3D IMAGING

20™ ANNIVERSARY OF THE FIRST
SERBIAN DIGITAL X-RAY MACHINE

The birth and development of digital
radiology in Serbia is connected to the
company Visaris, initially a small family-
owned company which has since developed
into a world-renowned brand that operates
on all continents.

The Visaris company has been working in
the field of production and development
of high-quality digital systems and digital
X-ray machines since 2003 and is the only
company of its kind in South-Eastern
Europe. In 2005 Visaris established a
strategic partnership with the company El
Jugorendgen and soon they created the
joint company JR Digital X-Ray. Due to their
partnership, they were able to work on
machine development, merge their X-ray
components and develop new software

for digital image processing. Soon they
began testing their first series of Digraf
digital X-ray devices at the Institute of
Oncology and Radiology of Serbia and the
Institute for Orthopaedic-Surgical Diseases
in Banjica. However, faced with financial
and staffing difficulties, Jugorendgen left
the joint venture, and in 2011, it ceased to
operate. This meant that the young Serbian
scientists from Visaris were left to deal with
the challenges of digital radiology, which
was still in its infancy worldwide.

The Visaris team of experts, pioneers in

the field of digital imaging, have been
perfecting and developing their product
portfolio for two decades, which consists of



Tum cTpydrbaka Bucapuca, nnoHupay
AUTUTaNHOr o6paaun cnmke, TOKOM aBe
[eLeHuje je ycaBpluaBao 1 pa3Bujao CBOj
NPou3BOAHM NOpT oMo, Koju ce cacToju
04 MOAHMUX 1 NNAMOHCKNX ANTUTATHUX
peHAreHa, MOGUMTHUX N BETEPUHAPCKNX
ypehaja, kao n BpXyHCcKux copTeepa

3a guruTtanHy obpaay cnuke. o caga

je uHcTanmpaHo npeko 1500 ypehaja

KOju ce KopucTte y 60/HMLLAMA WPOM
CeBepHe U JyxHe Amepuke, AycTpanuje,
EBpone, A3unje n Acpuke, y npeko 30
3emasba LWMPOM CBeTa. BulleaeueHnjcko
aKTUBHO Kopuwhete ypehaja y3 munmoxe
AO6VjEHNX AUTUTANTHUX CHUMAKA,
noTephyjy KBANUTET, NOY3AAHOCT U
6p3nHY BucapucoBux peHareH-anapara.
Mpoun3Boara aurntTanHux ypehaja ce
oABujay habpuun y 3emyHy rae je
3anocneHo 80 MHXekepa N nporpamepa.

HajHoBWMju npojekTn Bucapuca

YK/byuyjy UCTPAXKMBakba U pa3Boj

BelTauke nHtenurenuuje (A1) y

OKBUPY PaANONOLLKNX CUCTEMA, 33j€[HO

Ca eBPOMNCKUM YHUBEP3UTETUMA 1
napTHeEPCKUM KomnaHujama. Qakynter
TeXHUUKnx Hayka y Hosom Caay n Bucapuc
cy Aeo KOH30pumujyma of 30 napTHepa Ha
npojekty Horizon 2020 INCISIVE, ycMepeHOoM
Ha pa3Boj BelUTauke MHTeNUTreHuuje y
npouecnuma AnjarHoCTUKOBaka, NpeanKLumja
1 npaherba NATONOWKMX MPOMEHA KOJA
OHKO/OLWKMX naumjeHara.

OurutanHa paguorpaduja

AurnTtanHa paguorpadumja je Bpcta
PEeHAreHCKOr CHUMara Koj Koje ce yMecTo
TpaguumoHanHor potorpadckor hunma
KOpUCTe AUTUTANHN PEHATEHCKN eH30pMW.
MpeaHOCT 0BAKBOT HAUMHA CHUMatba

je ywTena BpemeHa jep ce enuMuHuLIe
Xemunjcka npoueaypa passujarba peHareH-
thmnma, WITO je 1 eKONOLWKN Beoma
NpUXBaT/bMBO, KA0 1 MOryhHOCT AnrmTanHor

floor-mounted and overhead digital X-ray
devices, mobile and veterinary devices, as
well as cutting-edge software for digital
imaging. To date, over 1,500 devices have
been installed in hospitals in over 30
countries around the world, including
North and South America, Australia, Europe,
Asia, and Africa. Decades of active use

of devices with millions of digital images
produced, confirms the quality, reliability,
and speed of Visaris’ X-ray machines. Digital
devices are manufactured in their factory

in Zemun, which employs 80 engineers and
programmers.

Visaris' latest projects include research and
development of artificial intelligence (Al)
within radiology systems, in cooperation
with European universities and partner
companies. The Faculty of Technical
Sciences in Novi Sad and Visaris are part
of a consortium of 30 partners working on
the project Horizon 2020 INCISIVE, aimed
at the development of artificial intelligence
in the processes of diagnostics, prediction
and monitoring of pathological changes in
oncological patients.

Digital radiography

Digital radiography is a type of X-ray
imaging that uses digital X-ray sensors to
produce an image instead of traditional
photographic film. An advantage of this
method is that time is saved, as the
chemical procedure of developing X-ray
film is eliminated - this is also better for
the environment. Furthermore, digital
radiography images can be viewed and
easily enhanced on a computer. It also
emits less radiation (up to 90% less)
compared to conventional radiography.
The image is immediately available on
the screen, and special image processing
techniques allow the image to be enlarged
and viewed.
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npeHoca n nobosbluarba cnnke. Takohe,
Matba je paamnjauuja (o 90%) y nopehery
Ca KOHBEHUMOHANHOM paguorpadujom.
YmecTo peHAreH-unmoBa, gurutanHa
paauorpaduja KOPUCTN ANTUTANHY ypehaj
3a CHUMame. Cnuka je ogmax AOCTynHa

Ha eKpaHy a cneumjanHe TexHuke obpage
cnuka omoryhaBajy aa cnuka éyae ysehaHa
n npernegHa.

Bucapuc AnHaMnuKa guruTanHa
paguorpaduja

JInHamnuka gurutanHa pa;wlorpa(bvua
omoryhaBa Bm3yenv|3au,vuy aHaTomuje

y NOKpeTY. To je TeXHWKA peHAreHcKor
CHMMaHa HUCKe Jo3e koja omoryhaBa
onepaTepy u JOKTOPY Aa BUAe Koctu,
muwunhe n noKkpeTe MeKor TKMBa.
Bucapucos codptBep 3a AMHAMUYKO
CHMMaHe MoXe aa fobuje go 30 kKagposa
y CeKyHaun nomohy AMHaMMYKOr geTekTopa.
BucapuncoB copTBepCKM anroputam ca
oarosapajyhum ANHAMNYKUM 1€TEKTOPOM
npyXa KOpucHuunuma Je,qHy oA Haj6omux
LAOCTyNnHMX BU3yenu3layuja. NorepheHa
Nnoy3A4aHOCT y 061aCTn guruTanHe
pagnorpaduje n AUHaMUYKe CIIMKe jeaHa
je o rMaBHMX NPeaHOCT N BPeaHOCTH
Bucapucosor cucrtema.

NMomohy nokpetHe cnuke (Dinamic
Imaging) mory ce [o6UTK MHoOpMaLmje o
noBpeaama Koje MarHeTHa pe3oHaHua v

LT ckeHep He mory ga npyxe. YmecTo ga ce
CaMo KOHCTaTyje noBpeaa, NOKPETHe C/InKe
nokasyje 1 WTa je NoBpeAa M Kako yTuye Ha
Teno. Takohe, NOKpeTHe ciMKe Npukyn/ba
MHOopMaLMje Koje TPaaAULMOHATHY
PEHATeHCKM 3pauy Mory nponycTuTu.

visaris.com
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Visaris Dynamic Digital
Radiography

Dynamic digital radiography uses low-
dose X-ray imaging to see bones, muscles,
and soft tissues while in movement.
Visaris' imaging software can capture up
to 30 frames per second using a dynamic
detector and provides users with one of
the best visualisations available. Proven
reliability in the field of digital radiography
and dynamic imaging is one of the main
advantages and values of the Visaris
system.

Dynamic Imaging can provide information
about injuries that MRI (magnetic
resonance imaging) and CT (computed
tomography) scanners cannot provide.
Dynamic Imaging also collects information
that traditional X-rays might miss. Dynamic
imaging can help to determine what the
injury is and its effects on the body.

visaris.com
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