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TponneibycHoe
ABUXKEHHUe

Z1U-682

J ., N ~ JTa Mogenb Tponneibyca ctana camoin This trolleybus model ended up being
Ha-ManHe ®pubyp Dyuxoy O3ripx3seH XabapoBck Xanaepchung Xannbb6poHH XaHow XaHuxoy XapouH Xaptanyn Xapubi3ck MaCCOBOH 33 BCIO MCTOPMIO NPON3BOACTEA. manufactured the most throughout the

-
.
XapbkoB XackoBo XenbCMHKM XepcoH Xnbapuraoka Xunbaecxanm Xumku XmenoHuukuin Xonepcesepaa XomytoB XyaxkaHpa O6uiee KONMYECTBO MTOTOB/IEHHBIX entire production history. More than 42 000
Tponneibycos 3nY-682, Bkntoyas ZiU-682 vehicles, including modifications,
Lsukay Liaunanb U3sucu Uunpao LinHum HHaTH Limumkap Uropux YaHuyHb Yebokcapbl Yenabuuck Yepkaccol Yepkecck YepHuros o e o 4 000 S it
llep|-|0|3“|.|.b| Yectepodunbg '-leEucxe-Bep.oeBuue YxaHuxoy Ynatypa UnsutaHosa Yukaro YumkeHT Yura YyHumH Ysnay Lambepu MalH, TpoAner6yc BoinyCkanu 8 Poccui was manufactured in the city of Engels,
Wanxai LIJap60Hbep—ne—Be|4H LIJacpq)xayseH axThbl LUO-,D,E-CDOH LIJpeBeHnopT LL3HbsIH 36epu.Banbp.e 3,EI,MOHTOH 3,EI,O]'IO Onb (paHee CCCP), B . DHrenbc, Ha 3aBoAe Russia (formerly - USSR), at the plant

Pusap dnbbeHrepose dHrenbc JHero IpdypT IcceH IccauHreH JwToH-aHaep-JlavH KOpeHbypr AnTta AHrctayH dpocnasnb Scchl MMEHM YPULKOTO (HbiHe — «Tpon3a) named after Uritsky (today - “Trolza")




BcTynnenue B Temy

Kakue npeumMyuiectsa umeet
Tponnenbyc nepen Apyrumm
BMOAMU TpaHcnopTa?

1 OtcyTcTBME BpeAHbIX BbIGPOCOB B aTMochepy
W 3arpsi3HeHMe NpoayKTaMu CropaHus TONMBa nacca-
YKMPCKOTO CasloHa, YTO XapakTepHo AN aBTobyCoB.

2 YMepeHHbIii lWyM 1 NIaBHbIA X0A obecneynBaeT-
CS1 SNeKTPOHHOM cUCTEMbI ynpaBaenus. [lnsens B aBTo-
6yce co3naeT AONOMHUTENbHY BUOPALIMIO B CalOHE.
B TpamBae e Tenexku Bbi3blBalOT LYM NPU ABUKEHUM

1 YCKOPSAIOT paspyLUeHne JOPOXKHOIo NOKPbITHUS.

3 MaHeBpeHHOCTb. Tponneibyc MOXKET OTK/IOHATHCS
OT OCM KOHTaKTHOW CeTU Ha paccTosiHWe [0 4 M v Nofb-
€3XaTb BM/IOTHYO K OCTAaHOBKE, Yero SIMLWEeH TpaMBaM.
Mpu HanU4YMKM aBTOHOMHOTO X0 TPONNedyC MOXeT
[lBUraTbCs MO TEeM Xe MaplupyTaMm, YTo 1 aBTobyc,
a C yCTPOJCTBOM CeLManbHoro Tpoca OH 1erko ay6bnu-
pyeT v TpamBai. Takxxe B OT/IMHME OT TpaMBas TPOANeN-
Bycy He TpebyeTcs 0b6ycTpanBaTb NOCALOYHbIE NNAT-
(hopMbl 1 BblAeNsSTb 060C06EHHbIE YYACTKM LOPOT.

4 Bbicokasa cteneHb YyHMdMKALMM Ky30Ba U opra-
HM3aLMM COBMELLEHHbIX MAapKOB (Lerno) ¢ aBTobycoM.
[na TpamBasg He0BX0AMMO CTPOUTL Ky30Ba MO CreLu-
aNIbHOMY NpPOEKTY.

5 TMaccakmpoBMeCTUMOCTb NpH ASIMHE Ky30Ba 24 M
¥ 4BYMS y31aMU COYTIEHEHUS CONOCTaBMMa C TpaMBa-
€M, 4TO Harng4Ho AoKa3ana MHOrONETHAS 3KCnayaTa-
LmMs Takux Tponnenbycos B LBeiinapun.

6  BonbLwoii cpok cNyK6bl KY30Ba, YTO MHOMUE 3KC-
NepTbl OTHOCAT K UCK/IYUTENBHLIM NPEUMYLLECTBAM
TpaMBas, yCewHo ONpoBepraeT OMbIT 3KCMyaTaLmm
Tpo/neibycoB B YMIMIACKOM ropose Banbnapauco, rae
CaMOMy CTapoMy TPoJenbycy UCNoaHUIoCh 69 feT.

7 CKopocCTb ABUXEHMUSA HA BblAe/IEHHbIX NOA0Cax
y Tponnenbyca coctasnset 65-70 kM/4, a B oTAENb-
HbIX C/ly4asx 1 6onee, YTo LOKA3bIBAOT CKOPOCTHbIE
TponnenbyCHble MMHUK, AeNCTBYOWME cerofHs B UTa-
nun, bpasunum, IKBagope v Apyrux cTpaHax Mmupa.

8 DHeproemkocTb. CHUXEHME pacxoaa 3NeKTpo3-
Hepruu Ha aBmxkeHue Ha 10-35% 3a cueT npuMeHeHuUs
pekynepauwuu, BO3BpaTa IHEPIUM NMPU TOPMOXEHUN
3NeKTPUYECKOro ABUraTens, B KOHTAaKTHYIO CeTb, a Tak-
e B 60pTOBbIE U CETEBblE HAKOMUTENN SHEPTUM.
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Introduction

What kind of advantages does
the trolleybus have compared
to other means of transport?

1 No air pollution - unlike buses that pollute
atmospheric air with internal combustion engine
emissions, trolleybuses are completely exhaust-free.

2 Moderate noise and smooth running ensured
by electronic control systems. The diesel engines
installed on buses generate additional body vibrations.
Heavy trams generate a great deal of noise and speed
up the process of disintegration of the road surface.

3 Manoeuvrability - trolleybuses can deviate
from the overhead wires for up to four metres and
pull right up to stop shelters, which tramways
cannot do. If equipped with autonomous power
units, trolleybuses can also follow other bus routes
and can easily be coupled, like trams, if equipped
with a connecting cable. In addition, unlike trams,
trolleybuses do not require embarkation platforms
and designated carriageways.

4  Highly standardized cabins - trolleybus bodies
have a lot in common with those of buses which makes
it easy to organize joint depots for both. Tramcars are
engineered completely differently.

5 Passenger capacity - the capacity of an
articulated trolleybus measuring 24 metres in length is
comparable to that of a tram as clearly demonstrated
by the vehicles operated in Switzerland.

6 Long service life of the body - many experts
believe that a long service life is a characteristic only
of trams, but successful operation of trolleybuses in the
Chilean city of Valparaiso, where the oldest trolleybus
has recently turned 69 years old, proves them wrong.

7 Operating speed - when operated on designated
lanes, trolleybuses can reach the speed of 65-70 km/h
as demonstrated by the high-speed trolleybus routes
that exist today in Italy, Brazil, Ecuador, and some
other countries of the world.

8 Energy efficiency. Trolleybuses are 10-35%
more energy efficient nowadays thanks to their being
able to recuperate when electric motor-braking and
return power to the overhead network as well as to
onboard and network-based power storage units.

B rapmMoHumn...
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...with nature
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...with city

... C YeNoBEeKOM
...with man
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Bo Bce BpeMeHa y ntoaeit 66110 XenaHne n306pectu HoBbI
BU/ TpaHCNopTa. MHXeHepbl KOHCTPYMPOBAM NACCaXKMUPCKUE
W Ipy30Bble IKMMAXMK, NMbITANUCh YBENUUUTL UX BMECTUMOCTD,
YCOBEpPLUIEHCTBOBATH TEXHUYECKYHO YaCTb.

OTKpbITUE 31IEKTPOMArHUTHOIO B3aMMOAENCTBUS NOATON-
KHY/10 YY4EHbIX HayaTb MaclITabHble 3KCMEPUMEHTbI MO NpUMe-
HEHMIO NEKTPUYECKOI IHEPTUM ANS NepeaBUKEHUS. Pycckuit
akagemuk 3.X. JleHu, B 1833 roay oTKpbI 3aKOH 06paTMMOCTyH
3NeKTPOMarHUTHbIX SBNEHUI, bnarofaps KOTOPOMY MO3Ke Apy-
rMm HoBaTopoM, b.C. 1kobu, 6bl NOCTPOEH 3NeKTpoaABUraTe b
W reHepaTop 3/1eKTPUYECKOro Toka.

MepBas NonbITKa NPUMEHNUTb 3N1EKTPUYECTBO Ha TpaHCNopTe
oTHocuTCs K 1838 rosy. InekTponBUraTeNib YyCTaHOBUU HA NOA-
KY, @ MCnbiTaHus nposenu Ha peke Hese B CaHkT-lMeTepbypre.

Heckonbko gecaTuneTnin cnycTsa pycckuii usobpeta-
Tenb ®.A. NupoLKKii 3aMHTEepecoBancs BONPOCOM nepenayn

SIkobu bopuc CeméHoBuy,

From idea
to realization

Throughout human history, people have always wanted
to invent new means of transport. Engineers have kept
designing passenger and cargo vehicles, trying to increase
their capacity and improve their technical parameters.

The discovery of electromagnetism encouraged
scientists to initiate large-scale experiments in using
electric power to propel vehicles. In 1833, the Russian
academic E. Kh. Lentz discovered the law of reversibility
of electromagnetic phenomena based on which another
innovator, B. S. Jacobi, later built an electric motor and an
electric current generator.

The first attempt to use electricity in transport was
made in 1838. An electric motor was installed on a boat
that was tested on the Neva river in St. Petersburg.

Several decades later, the Russian inventor
F. A. Pirotsky became interested in transmitting electricity

BepHep doH CumeHc, 1816-1892 rr. —
HEMeLKMIt MHXeHep, 3obpeTtaTtenb,

1801-1874rr. - Mupoukuit ®énop AnonoHoBuY,

pycckuin dusumK, akageMmnk
MeTepbyprckoit akageMmm Hayk
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Jacobi, Boris Semyonovich,
1801-1874,
a Russian physicist, member of the
Petersburg Academy of Sciences

1845-1898 rr. -
PYCCKMI MHXEHep U usobpeTtaTenb

Pirotsky, Fyodor Apolonovich,
1845-1898,
a Russian engineer and inventor

15

YYEHbIit, NPOMbILIEHHWK, OCHOBATE b
dupmbl Siemens, 06LLeCTBEHHbI
W NONUTHUYECKUI fesaTenb

6

Werner von Siemens, 1816-1892,

a German engineer, inventor,
scientist, industrialist and the founder
of the Siemens company, a public and

political activist



STumonorus Tponnenbyca

NIEHEHHbIV NOABUXKHOM COCTaB 0c060 60/1bLLION BMECTUMOCTY.
Heob6bluHble 3KCnepuMeHTbI Bbiniv NpoBeaeHbl B lepMaHuu B Ha-
yane 1980-x ropos, rae co3pganu cuctemy 0O-Bahn, o6cnyxu-
BaTb KOTOPYHO MO BblAENEHHOMY NMYTH COBMECTHO C TPaMBAsSIMU
Hayanu couneHeHHble Tponnenbycel.

*xx

OrpoMHyto nonynspHocTb Nnpuobpenu Tponneidycol 8 CCCP,
CTpaHax BOCTOYHOro 6510Ka, a TakXKe rocyaapcTBax NpoKoMMy-
HUCTUYECKOM HanpaBneHHOCTU. [lo BTopoi MMpoBOM BOMHbI
4MCNo TponNenbyCHbIX CUCTEM BblIO OFPAaHUYEHHO MO NPUYKNHE
HexBaTKM HOBOIO NMOABUXHOI0 COCTaBa, KOTOPbIi B COBETCKOM
Coto3e g0 1960-x rogoB genanu UCKIYMTENbHO Ha COBCTBEH-
HbIx 3aBofax. OTkpbiThe B 1951 roany B IHrenbce CapaToBCKOM
obnacTv TponneinbycHoro 3aBoAa No3BOMAO HA4aThb BbIMyCKaTb
ThICAYM €AMHULL HOBbIX TPONNE6YCOB B roa — NPOM3BOACTBEH-
Has MOLWHOCTb 3aBoaa — 6onee 2000 Tponneiibycos.

Mo coBeTckoMy ob6pasuy pa3BuTUE TPOANENBYCHbIX CU-
cTteM npoucxoamnno B bonrapuu, PymbiHuu, Monblue, Kutae
n CesepHoli Kopee. Bo Bcex 3Tux cTpaHax GbliM MOCTPOEHbI
cobcTBEHHbIE TpoNneibycHble 3aBOAbI, FAe NPOeKTUPOBaIU
W COTHSIMM BbINyCKanu HoBble Tponnenbycol. Cpean Apyrmux
cTpaH BoctouHoit EBponbl, roe Tponneibycbl Noib30BannCh
nonynspHoCTbio, Hbina Yexocnosakus. MNpoaykLms MeECTHOTO
3aBopa «Lkopa-OcTpos» akcnopTtuposanack B CCCP, kyna noa-
BMXXHOW COCTaB nocTaBnancsa HaunHaga ¢ 1950-x ronos, a Takxe
W B Apyrue cTpaHbl MUpa, cpeam kotopbix Hopeerus, KOrocna-
Bus, Muousa, Kutan, a B 1990-e rogbl n CLUA.

MHTepecHoe pa3BuTue Tponnenbyc nonyymn Ha aMepuKkaH-
ckoM KoHTUHeHTe. CLUA n KaHapa, koTopble, Kak U 3anagHas
EBpona, yacTo 6binm 3aKoHOAATENSIMU MUPOBOM TEXHUYECKOM

26

Trolleybus etymology

Bce rotoBo! CHMMOK Ha NamsTb OKOI0 NepBOro Tponneibyca
lonnusypa. 1911 r.

19

Allis ready! A memento photograph taken by the first
Hollywood trolleybus. 1911

capacity in large quantities. A series of unusual experiments
held in Germany in the early 1980s resulted in the creation of
the O-Bahn system that was served by trams and articulated
trolleybuses simultaneously.

XX

Trolleybuses became especially popular in the USSR,
the eastern bloc member-states, as well as pro-communist

ABTOBYCHBI Ky30B 3a4aCTyH MCMOb30BANM NpU
NoCTpOViKe NepBbiX TPONENBYCOB, Tak KaK OTCYTCTBOBANO
cneumanusnMpoBaHHoe nponsBoacTso. OCHOBaHKe
C TOKOMPUEMHUKOM MO3BOISNIO STOMY TPONenbycy
3HAYUTENbHO OTKNOHATLCS OT OCM KOHTAKTHOM CeTH.
CWA, 1921 r.

20 21

Bus bodies were often used to build some of the very first
trolleybuses due to the lack of custom-designed production
facilities. Equipped with trolley poles, such a trolleybus was

able to significantly deviate from the overhead axis.
USA, 1921

«30/10TOW BEK»
Tponnenbyca

JloBuTenu TokonpueMHUKOB, n3obpeTteHHble B 1920-e roapbl,
no3BOMAM TpOnneibycam e3auTb C NOMOLLb0 aBTOHOMHOTO
XOAa U B CNeuuanbHoM MecTe 6e3 ANUTeNbHOW 3a4epXKKM
B aBTOMAaTMYECKOM peXMMe MOAK0YATbCS K KOHTAKTHOM
cetun. CLIA, 1920-1930-€e roabi
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Trolley retrievers, invented in the 1920s, enabled
trolleybuses to operate autonomously and automatically
reconnect to the overhead in specifically designated areas

without much delay.
USA, the 1920s-1930s

nonntuku, B 1910-e roabl NOCTPOUIN IKCNEPUMEHTANb-
Hble cucTeMbl. TecToBas akcnayaTauus 6biia NpoAoMKEHA
B 1920-e ropbl. Torga xe B CLUA chopmupoBancs cBoi CTuib
Tponnenbyca, Kak M B TaKMX CTpaHaX MMpa, Kak Bennkobpura-
Hua, Utanus, LWsenuapua u @paHuus, roe B 061K Tponnendy-
Ca BHOCM/ICS HEMOBTOPWUMbI HALLMOHAMBHbIN LAPM.

CLUA 6bina nepBov CTpaHOM B MUpE, FAe NOMbITanAnUCh CO3-
[aTb «MAeanbHbli Tponnenbyc», 0b6nafaroLwmin BCeMmu LOCTOMH-
CTBaMM Naccaxunpckoro TpaHcnopTa. Ewe B koHue 1920-x rogos
6bl1M M306peTeHbl TIOBUTENM TOKONPUEMHUKOB U X aBTOMaA-
TUYeckoe ynpasneHue, a B 1934 roay B ropoae Hbto-Apk 6bin
OpraHu30BaH camblit 6onbLLoi Napk Ayobycos. KoHuenuus, ko-
TOpyt COpMMPOBaANM B TO BPEMS, 3aK/IH04aNach B apecHon
(BbI6OPOYHOI) NPOKNAAKE KOHTAKTHOM CETH, KOTOpPas NMOABELLM-
Ba/1aCb TO/IbKO Ha MPAMbIX Y4aCTKaxX MapLLpyTa, a TakxKe Ha Kpy-
TbiIX Nogbemax. [IBuxeHne K TponnenbyCcHbIM napkam, Xuibim
paioHaM 1 Gabpukam, pacnoNoXeHHbIM BAOAb MarucTpanen
C KOHTAKTHOM CeTbt0, TPONNENBYChI LOMKHbI OblIM OCYLLECTBAATD
Ha aBTOHOMHOM xoge. OH xe 6bin He06X0AMM YaCTHBIM KOMMaHU-
M, BNaAeBLWMM TponenbyCHbIMKU MapLIpyTaMu B OLLHOM ropofe.
Ecnv Bnapeneu xoten nycTutb CBOM MapLIpyT MO TOM ynuLe, rae
yXXe UMenacb KOHTAKTHas ceTb ApPYyroi GUPMbl, eMy He HY>XHO
6b110 LOXMAATHCS pa3peLleHns Ha Npoe3s Mo 3TUM CeTAM.

Tponnelibycbl 6bi1M O4YEHb NPUBNIEKATENbHBI U TEM,
YTO ANF UX MYCKa HE HY>XHO OblJI0 PEKOHCTPYMPOBATh Yu-
Libl, CTPOUTb TOM/IMBHbIE 3anpaBku. KOHTAKTHas ceTb M onopbl
ANs Hee BblaIM N03aMMCTBOBAHbI Y TPAaMBas, KOTOPbIV UMeN Ha-
NAXEHHYI CUCTEMY 3NEKTPOCHAbXeHUs Yepes TAroBble Noj-
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The “golden age”
of the trolleybus

countries. Prior to WWII, the number of trolleybus systems
was limited due to a shortage of new rolling stock. All the
new trolleybuses operated in the Soviet Union up until the
1960s had been domestically manufactured. The launch of a
trolleybus factory in Engels, Saratov region, in 1951 made it
possible to build thousands of new vehicles per annum, the
factory’s production capacity being over 2000 units per year.
The development of trolleybus systems in Bulgaria,
Romania, Poland, China and North Korea followed the Soviet
pattern. All these countries built their own trolleybus factories
which designed and manufactured hundreds of vehicles.
Czechoslovakia was another Eastern-European country where
trolleybuses were popular. The trolleybuses built at the local
Skoda-Ostrov plant were exported to the USSR (since the
1950s), as well as to other countries of the world, including
Norway, Yugoslavia, India, China, and in the 1990s - the USA.
Trolleybus systems also emerged on the American
continent. The USA and Canada which, similarly to Western
Europe, were technological trendsetters, built their first
experimental systems in the 1910s. They continued to operate
in trial mode throughout the 1920s. It was around that time that
American trolleybuses developed their own unique style, just
like it happened in some other countries of the world, such as
Great Britain, Italy, Switzerland and France, where trolleybus
appearance acquired an inimitable national charm.



STuMonorus Tponnenbyca

BonblMHCTBO TpoNneibycoB, HaxoaswWwMecs B HacTosLwee
BpeMs B 3KCNyaTaLumu, 060pyaoBaHbl 3N1eKTPOHHOM CUCTEMON
ynpaBneHus, nocnefHne MoAenn — TpaH3MCTopHoi. OcTanbHble
Tponnemnbycbl UMEKT PEOCTAaTHO-KOHTAKTOPHYH U TUPUCTOPHO-
MUMMNYNbCHYI CUCTEMbI YNIPABIEHUS.

CeropHs B Mupe akcnnyatupyetcsa 6onee 200 moandu-
Kauui Tponnenbycos oTanyaroLLmMecs AJAMHOM, CXEMOM pac-
NoNoXeHna ABepen, BUAOM M KOMMOHOBKOW 31EKTPUYECcKoro
060pynoBaHMS, AU3aRHOM U NP., YTO BbI3BAHO 0COBEHHOCTAMMU
3KCNAyaTaLuMu NOABMXKHOIO COCTaBa B TOM MJIM UHOM ropoae
W NpeanoyYTeHUsIMM 3aKa3umka.

Kpome naccaxupckux Tponneiibycos, COCTaBASIOLLMX OCHOB-
HY}0 4aCTb BCEX MAPKOB, B BEAEHUM TPONNENOYCHbIX CUCTEM MOTYT
HaXxoAMTbCs yuyebHble, 3KCKYPCUOHHbIE, CNyebHble, Fpy30Bble
Tponnenbychl, MalMHbI AN 0BCYXKMBAHUS KOHTAKTHOM CeTH, aBa-
pUiiHble Taraun ans 6yKCUPOBKM HEUCMPABHbIX MM OKA3aBLUMXCS
Ha 06eCTOYEHHbIX Y4aCTKaX KOHTAaKTHOM CeTU Tponneinbycos.

CneuunanbHas
TEeXHUKa
1
2
4 5

JKCKYPCUOHHBIW Tponnenbyc

Tponneibyc TexHMYeCKoW NoMoLLM
ABapuitHbIV Taray

MalwurHa ans 06CNyKMBAHUSA KOHTAKTHOM CeTH
[py3oBoit Tponneiibyc

i b W N PP
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Trolleybus etymology

Most trolleybuses currently in operation come complete
with an electronic control system. The most recently made
models are equipped with a transistor control system. The
other models are fitted with rheostat-contact and thyristor-
pulse control systems.

Today, more than 200 trolleybus models are operated
worldwide. They differ in terms of their length, placement
of doors, type and composition of electromechanical
equipment, design, etc. - these factors depend on specific
local operation conditions and client requirements.

Apart from passenger trolleybuses that make up
the bulk of all fleets, some trolleybus systems also use
training, sightseeing, service, and cargo vehicles, as well as
overhead maintenance and emergency towing vehicles.

Sightseeing trolleybus
Technical assistance trolleybus
Emergency towing truck
Tower wagon

Cargo trolleybus

MoaBwHOM cocTaB Tponnenbyca

OCHOBHbIE TUMbl U KNACChl
NOJBWMXHOrO COCTaBa Tposieibyca

[iByxocHbIi Tponneibyc «Llkona-24Tp»
C HM3KMM ypoBHeM nona (320 mm)
Bbinyckaetcs B Yexun ¢ 2004 r.

Ero TexHuueckue xapakTepucTuku
0TBEYAIT OCHOBHbIM COBPEMEHHbBIM
TpeboBaHUAM 6ObLIMHCTBA
TponnenbycHbix cuctem. lnmHa,
LIMpMHA, BbICOTa Ky30Ba (MM) - 11 900,
2500, 3500. CanoH Tponneiibyca
BmewaeT o 115 yenosek
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2-axle low-floor (320 mm) Skoda-24Tr
trolleybus has been manufactured
in Czech Republic since 2004.
Its technical parameters
meet the key requirements
of most trolleybus systems.
The body measures 11900 x 2500 x
3500 mm. It accommodates up to 115
passengers

CoBpeMeHHbI An3aiiH Tponneibyca
«Mpucbyc Kpuctanue» ETB 12 (Irisbus
Cristalis ETB 12), pa3paboTaHHblii
B KOHLe 1990-x ronos, 6bin
sonnoueH B Metanne 8 2000-m.

C Toro e nepuona ABYXOCHblE
1 TPEXOCHbIE (COUNEHEeHHbIE) MaLLMHBbI
cemericTBa Kpuctanuc Havanm
3KCNAyaTUpoBaThb B ropofax Utanuu,
Mcnanum u OpaHuum

33

The modern Irisbus Cristalis ETB 12
trolleybus model was designed
in the late 1990s and built in 2000.
Since then, two-axle and three-axle
(articulated) Cristalis trolleybuses
have been operated in Italy,
Spain and France

[lByxaBepHbIi Tponneibyc Huayu
BJD-WG 120EK ¢ HU3KMM ypOBHEM
nona B nepefHei 4acTu canoHa
3KcnayaTupyeTcs Tonbko B Kutae.
AHanormyHble N0 KOHCTPYKLMK
Tponneibycsl paboTatoT U B APYrux
COCeHMX roCyAapcTBax, HO MX YMCIO
He BeJIMKO
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The two-door HuayuBJD-WG 120EK
trolleybus with a low-floor front
section is only operated in China.

Similarly constructed trolleybuses are
operated in some of the neighbouring
countries but their number
is insignificant

| Trolleybus rolling stock

35



Poccusa u rocyaapcrea 6biBwero CCCP dnoxa [poTaXEeHHOCTb, KM
Russia and the former USSR member-states  Period = Catenary, km

Number of trolleybus systems 1990 W

12919,2

52

Poccus

n rocygapctea 6biBwero Cosetckoro Coto3a

Russia

Russia and the former USSR member-states

Abxazus
Abkhazia

A3zepbaiipxaH
Azerbaijan

ApMeHus
Armenia

benapycb
Belarus

Tpy3us
Georgia

KasaxctaH
Kazakhstan

Kuprusus
Kyrgyz Republic

JNlateus
Latvia

JlnTtea
Lithuania

Pecnybnuka Mongosa
Moldova

Poccusa
Russia

TapXXMKUCTaH
Tajikistan

TypKkMeHus
Turkmenistan

Y36ekucTaH
Uzbekistan

YkpaunHa
Ukraine

JCTOHMS
Estonia

TINEHE SN NEExmURAIN
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f—— T

Bpara
Braga

MopTy
Porto

Konmbpa
Coimbra

o SaEle
R

MopTyranus

Portugal

lop Hayana paboTbl Tponneiibyca
Year trolleybus operation began
1947

Yucno TponnenbycHbix cucTem
Number of trolleybus systems
3

250

Jnoxa
Period

1940
1950
1960
1970
1980
1990
2000
2010

MpoTsKeHHOCTb, KM
Catenary, km

42,0
9,5
9,5

[lopTyranug

TponneibycHoe auxeHue B MopTyrannu 66110 OTKPbITO
B 1947 rony B ropoae Koumbpa. MNoaBuxHOM cocTas Ans HEro

3akynunu B BennkobputaHum.

[iBe npyrue TponneibycHble CUCTEMDI
B ropoaax Mopty u bpara otkpbiin B 1959
1 1963 rogax. BMmecTe c 04HO3TaXHbIMK Ma-
wuHamu B ropoge MopTty ¢ 1965 no 1997 rog,
pabotano 50 gBYX3TaXKHbIX TPONNeibycos,
NOCTPOeHHbIX B MTanuu. Hebonblume naptun
HOBbIX TponnenbycoB «KoaTaHo» cTpoman
Ha cobcTBEHHOM 3aBoje. YacTb 3TUX Tpon-
NebycoB nocne 3aKkpbITua ABMxXeHUS B [opTy
6bina npoaaHa B Kasaxcrau, rae B Anma-Ate
oHM paboTanu ao cepeauHsbl 2000-x roaos.

CerogHs B CTpaHe AeNCTBYeT O4HA
TponneinbycHas cuctema B Koumbpe, rae
3KCNYyaTUPYTCS ABYXOCHbIE 12-MeTpoBbIe
MawwmHbl «KoataHo» u «Congpucy.

TpaauumoHHo Bce Tponneibycol B Koumbpe

MopTyranus

pacnosioXXeHa Ha toro-3anage

EBponbl Ha [MepuHeiickom
noslyocTpoBe
TeppuTopus: 92,3 TbiC. KM?
HaceneHnue: 9,9 MnH yen.
Cronumua: JinccaboH

Portugal
is situated in southwestern
Europe on the Pyrenean
Peninsula
Area: 92,300 sq. km
Population: 9.9 million
Capital: Lisbon

Portugal

in Great Britain.

In Portugal, trolleybus operation was launched in 1947
in the city of Coimbra. The fleet for the service was purchased

Two other trolleybus systems - in the
cities of Porto and Braga - were opened in
1959 and 1963 respectively. In 1965-1997,
fifty double-deck Italian-made trolleybuses
were operated in Porto alongside single-
deck vehicles. Small batches of brand new
“Caetano” trolleybuses were built at one of the
country’s own factories. After the trolleybus
service in Porto closed, some of those vehicles
were sold to Kazakhstan where they continued
to operate in Almaty until the mid-2000s.

Today, only one trolleybus system - in
the city of Coimbra - remains in operation.
The system operates two-axle 12-metre-
long “Caetano” and “Solaris” vehicles.

Traditionally, all trolleybuses

UMENN XenTo-6enyt pacLseTky Ky30Ba. 274 in Coimbra wore a yellow-white livery.

37U LBETa CMMBOIM3UPYIOT TEMIbIE
nyun conHua. 1969 .

251

These colours symbolize warm sunrays.

1969



EBpona . l PyMbiHuMs

Jnoxa
Period

lopop City
OTKpbITHE / 3aKpbITHE
Opened / closed

[poTSKEHHOCTb, KM
Catenary, km

Mapx
Fleet

1950 | —

1960 | —

1970 | —

1980 | —

1990 | -

2000 79
2010 13,2
2012 13,1

n bas-Mape

Baia Mare
16.02.1996

12
18
18

MepBas TponneibycHas cucTeMa Ha TeppuTopumn
COBpeMeHHOM PyMbiHUKM Gbina oTKpbiTa B Crbny.
OavH MaplupyT 0bcnyxuBanu 4 Tponneibyca

280

The first trolleybus system in today’s Romania
was built in Sibiu. A single route was served
by four trolleybuses

1950 | —

1960 21,0

1970 43
1980
1990
2000
2010

2012 | ©’

a bpawos

Brasov
01.05.1959

lopop City Jnoxa | MpotskeHHOCTb, kM | Mapk

Fleet

OTkpbiTue / 3akpbiTue | Period | Catenary, km
Opened / closed

47

146
190
107 183
107 128

30

Europe l l Romania

1950 | —
1960 | —
1970 | —
1980 | —

1990 16,1
2000 : 16,1199

2010 | —

a bpauna

Braila
23.08.1989 /
10.1999

2012 | -

15

3 1999
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MepBble Tponneibycbl CO6CTBEHHOrO NPOM3BOACTBA MOLENM
TV-1 Hayanu paboTatb B byxapecTe c cepeamHbl 1950-x rogos

281

The first home-produced TV-1 trolleybuses began to operate
in Bucharest in the mid-1950s

lopop City Jnoxa | MpoTsxeHHOCTb, KM | Mapk lopog City Jnoxa | MpoTsxeHHoCTb, KM | Mapk
OTkpbiTue / 3akpbitue | Period | Catenary, km Fleet OTtkpbiTue / 3akpbitue | Period | Catenary, km Fleet
Opened / closed Opened / closed
u byxapect 1950 8
Bucharest 1960 215
10.11.1949 1970 445
1980 195,0 720
1990 243
2000 274
2010 297
2012 302
B Bacnyn 1950 | — - a [anau, 1950 | — -
Vaslui 1960 | - = Galati 1960 | - =
| 01.05.1994 / 1970 | — = 23.08.1989 1970 | — =
07.07.2009 1980 | — = 1980 | — =
Il 13.06.2016 1990 | - — 1990
2000 o 10,0 5 2000 26,5 10
2010 | — — 2010 34,4 13
2012 | - — 2012 34,4 13
Knyx-Hanoka 1950 | — -
Cluj-Napoca 1960 20
07.11.1959 1970 93
1980 110
1990 135
2000 101
2010 91
2012 91
B KoHcTaHua 1950 a Mepuaw 1950 -
Constanta 1960 Medias 1960 =
| 1941/ 1970 22.08.1989 1970 =
1944 1980 1980 =
Il 05.07.1959 / 1990 1990 17,5 21
03.12.2010 2000 2000 21,7 15
2010 2010 21,7 10
2012 2012 18,1 10

B cepennHe 1980-x ropos uncno
Tponnenbycos B byxapecte
yBenuunnocb ao 300 epa.
C nosiBNeHMeM HOBbIX IMHUIA METPO
MHOTMe MapLpyThl, a BMeCTe
C HUMU 1 Tponneinbycol, 6biu
JINKBUANPOBAHDI
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In the mid-1980s, the number
of trolleybuses operated in Bucharest
reached 800. The building of new
metro lines resulted in the closure

of many trolleybus routes,

as well the withdrawal of unwanted
trolleybuses




AdpuKa

[naBa 4

Chapter 4

Africa

Adpuka dnoxa [poTAXEHHOCTb, KM
Africa Period Catenary, km

Amxup TyHuc
1950 3126 Algeria Tunisia
Erunet < 0.\
Number of trolleybus systems 1970 [ 159,2 = Egypt >/_ RSA
- Mapokko
Morocco

362 363



NatuHckas AMepumka i Konymbus Latin America i Colombia

lopog City [pOTSAXEHHOCTb, KM lopog City MpOTSHKEHHOCTb, KM
OTkpbITHE / 3aKpbITUE Catenary, km OTKpbITHE / 3aKpbITUE Catenary, km
Opened / closed Opened / closed
boroTa 1930 | — — MegnenuH 1930
, .
Bogota 1940 | - - Medellin 1940
12.04.1948 / 1950 | .. 20 | 12.10.1929 / 1950
15.08.1991 1960 | .. 70 1951 1960 | —
1970 35,0 108 1 01.01.2011/ 1970 | -
1980 48,7 186 2013 1980 | —
1990 31,0 80 1990 | -
2012 | - - 2012 i 0,9

PyMmbiHckue couneHeHHble Tponneiibycsl DAC-217E
Ha aMepUKaHCKOM KOHTUHeHTe paboTanu Toabko B Konymbuu.
EAMHCTBEHHas NapTus Takux MalwuH npubbina B koHue 1980-x rofos

MepBbiit Tponneitbyc MeaenuHa 6bin nocTpoeH
B BennkobputaHum 457

454
Colombia is the only country on the American continent to have

operated Romanian-made articulated DAC-217E trolleybuses.
The first trolleybus to arrive in Medellin The only batch of such trolleybuses arrived in the late 1980s.
was manufactured in Great Britain

M3 CCCP B cepeanHe 1960-x ronos npubbino 100
Tponneibycos 3MNY-5. Ux cnucanu B 1980-e roabl, koraa
B boroTy nocTynnno Heckonbko NapTuit HOBbIX TPONNEN6ycoB

458

In mid-1960s, 100 ZIU-5 trolleybuses arrived in Colombia from
the USSR. They were withdrawn in the 1980s when Bogota
acquired several batches of new generation trolleybuses

HekoTopble Tponneibycbl MeaenunHa BHeLWHE OTIMYANNCh
OT OCTasbHbIX, KOTOPblE B TO BpEMs BbiNycKkana MUpoBas
NPOMbIWNEHHOCTb. 1930-e roabl

455

The exterior appearance of some of the trolleybuses operated
in Medellin was different from that of the other vehicles
manufactured by the world’s trolleybus industry at the time.
1930s

Tponneibycol u3 CLUA paboTtanu
B boroTe go Havana 1970-x ronos

456

US-made trolleybuses operated
in Bogota until the early 1970s

424 425



INIL= =
AscTpanus n OkeaHns i Hogas 3enanamns Australia and Oceania New Zealand

lopog City Jnoxa | MpoTsxeHHOCTb, KM Mapk

OTkpbiTve / 3aKkpbiTve | Period | Catenary, km Fleet

Opened / closed Total:

B OknaHp, 1930 | — - 1930 | 1,2 1
Auckland 1940 In 30 4 1940 | 21,5 15
19.12.1938 1950 | .. 33 1950 | .. 60
26.12.1980 1960 86,0 133 1960 | 181,6 291

1980 | ... 25 1980 | ... 162
1990 | — = 1990 | 50,1 53
2000 | — - 2000 | 50,1 60

B oToenbHbIX MecTax
TponnenbycHble MapLIpyThl
NPONIOXKEHbI B CNELMaNbHbIX

TOHHenax. Bennauurrton, 1979 r.

490 —»
<« 488
489 |

In some areas,
trolleybus routes use
specially built tunnels.
Wellington, 1979

TponneibycHble MapLupyTbl B BenanHrToHe npoxoast
10 XMBOMWCHBIM pailoHaM ropoAa, rae OTKPbIBaeTCs BUL,
Ha OKpeCTHble ropbl U Mope

487 1

In Wellington, the trolleybus routes traverse some of the city’s
most picturesque districts overlooking the sea and nearby
mountains

454 455



[py3oBble TponnenbycHble World’s cargo trolleybus

CUCTEMbI MUPa systems
A Asi
CrpaHa lopon, OTkpbiTue | 3akpbiTne | MpOTAKEHHOCTb, KM Mapx
Country City Opened Closed Catenary, km Fleet
KHAP blnoxy
DPRK 34 o 1975 19... 0.5 7

OAMH 13 cepuiiHbIX rpy30BbIX Tponneibycos KTI-2
B KOHLe 1980-x rofoB NNaHMpOBanu Npoaath B ANOHMIO.
OnbITHbIM 06pa3eL, 6bi1 TOCTPOEH B MOCKBE, O HAKO NPOEKT
He MoNyYMN fanbHeNWen NoaaEPKKM

< 499 | 500

At the end of the 1980s, KTG-2 - one of the mass-produced
cargo trolleybus models - was planned to be sold to Japan.
A prototype was built in Moscow but the project
did not receive further support

464

[py3oBble TponneinbycHble
cucTeMbl Mupa

Adpuka

CrpaHa
Country

Poccunr
Rossing

Hamunbus
Namibia

CuweH
Sishen

Opened

06.1986

World'’s cargo trolleybus

Africa

OTkpbITHE MpOTAKEHHOCTb, KM

Catenary, km

4,0 31

B Mxanabopse pacnonoxeH camblit 60/bLLONM NAPK rPy30BbIX
Tponneiso3os B lOAP

502 —»

Phalaborwa hosts the largest fleet of cargo trolleybuses
in South Africa

B 1980-x ropax TponneiBo3bl Ha 6ase rpy3oBukoB benA3
NNaHMPOBAM MCMONb30BaTh B AKyTUM 1 Kysbacce

503

In the 1980s, cargo trolleybuses built on the chassis of BelAZ
trucks were planned for operation in Yakutia and Kuzbass

CerofHs camoe bonblioe
KOJIMYECTBO rpy30BbIX TPONEH6ycoB
akcnnyatupyetca 8 KHAP.

B lMxeHbsHe TakMe MaLLIMHbI
nocTpoeHbl Ha 6a3e aBTobYyCOB
1 BbIBLIMX NACCaXUPCKUX
Tponneibycos

<«— 501

Today, the largest number
of cargo trolleybuses is operated
in North Korea. Cargo trolleybuses
operated in Pyongyang were built
on the basis of buses and former
passenger trolleybuses
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