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Catenary-less System
for Funicular Railway of Hieizan Railway Co., Ltd

The Sakamoto cable railway is a scenic funicular railway running between the Cable Sakamoto station and Hieizan Sancho station in
Otsu, served as main approach route to the Hieizan Enryakuji temple. It runs through seven bridges and two tunnels, and the length of the
railway is 2025m, the longest of its kind in Japan. Funicular cars run on the inclined rail by attaching to a steel cable driven by an electric
winding machine on the top station. Formerly the power was supplied through the headlight, tail light, and interior light of the funicular
cars by overhead catenary line via pantograph. Considering the reduction of the maintenance cost and environmental impact, catenary-less
system has been developed. To introduce this catenary-less system, funicular cars are equipped with a battery to be charged while the car is
stopping at top or bottom stations. Power is supplied by the battery while the car is running. We worked on newly developed main electrical
equipments such as DC power unit, battery, interior lighting, tail light, etc. We modified the pantograph so that the car can run with the

pantographs raised when there is no catenary line along the running path.
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Fig.1 Funicular Car “FUKU”
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Table 1 Principal features of the vehicles
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Table 2 Source voltage and load equipments

before modification
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Fig.3 Outline of circuit system connection

before modification
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Table 3 Source voltage and load equipments
e L AR AT KX, BERERER, LR, 8, 1o —
after modification
2 R, A/§777% DA TR L TND
EREE 8 W % e 5.1 EREEEE
AG220V Fh=7H 5 X (500W) ZEBFEOHHE . - .
ACIOOV | 32T Ly (400N pamospp | IEATHIITRERERAGIT AC220V & DC24V O
" ST L HEME ON) | BEROAIE ‘zf‘f‘“ﬁ?“’ﬁ EIPIES LUTE RO IA- e fin
AC100V SHEEH S 7 (400W) f048 | =2 e feh e fuié@ﬁﬁ @Iﬁ;ﬁ M 2 e R 9~ 5 72 6D OB IR kB2
p HIERAT (150H) mRLARER | o e enmns
DC24V | itk (75W) 348 L R B ’63?316 A VT E A CHIRAA AT
z =8 (260 RERL AR B E (XL TEARERR B 2 515 B /28 D2 N T
z AT (50D RERL AR Jﬁﬁ%fgi? F DAL= AT ;t v N OE R EFEE %
" =5 814 (400) 45 L R B ’ =#E ORI
A B,
" FEASEHEF (144W) B BRERES EEREEONBIEE 2R 6 2R T
§ BEBEOABIE R e
R EREG RS
" FEAEEESE (24W
FHRREE 24D EEEOATIE
" HOEZEE (48W) a4 L A E
" EHAIKT (230W) Zo4R L ABE(E A
" SRR (1920) 248 L ABHE
" EEith (240W) FREOA
FEENME
H5 EREREENE
Fig.5 DC power supply
< nTuRTE7 < _peumntsi
—] I < L g n )7)-
Jr_ I o -RAEE

[z E]ACIO0A DC24ACL00WV

BT12
ACZE0) DC34 FhzhnduR-ned
5_’1. ety
- |

NS
_‘
534

P
CE
ET21 BT22
& -
6]

AC100V

[FEESE]aCz0A

AT

DC24y
230/100V |
2l VA @1
ACL00V

B4 ZEEBRIRTLEBRYFX

Fig.4 Outline of main circuit system connection after modification
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Table 4 Pantograph specification
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