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Basic Experiment®about V.H.F. Communication System in Tunnel

By Risaburo Sato,
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Engineering Department, Tohoku University

Abstract

Because of a large propagation loss of V.H.F. electromagnetic field, the applica-

tion of the V.H.F. wireless communication system in tunnel has been regarded

very difficult, if not impossible.

The writers, tackling several problems lying under

this difficulty, conducted a series of fundamental experiments with the V.H.F. trans-

mission using parallel two-wire transmission lines,

and confirmed that, given a

proper arrangement on a proper scheme, the V.H.F. communication inside the tunnel

was quite practical. After that,

the actual test carried out under the writers’

direction between the mobile station (on the electric car) and the fixed station (at

Moto-machi,

the validity of the writers’ theoretical conclusion.

Hanshin Electric Railroad Co.,

Ltd.) vielded a good success, endorsing
It was determined also in this

test that the above communication is feasible for the distance of 6 km or so, when

the equipment is of 10 W capacity.
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Fig. 3. Communication System Using Balanced
Two Wire Transmission Cable

?
H ol
i g it 7 7 7 T e
Rz @ R1E Rz RIE
R E 2 43 = 5
2 A [db/
y 1db/m
5 T fT Jao/m
| B R | 2dm

1 v R AR O BB E O RE

54 X
Fig.4. Electromagnetic Wave Propagation
in Tunnel

Y R

ZDh

SRS 150m BEEL 8D,
T,

BENRE & Bl D,

LOEE

& IUEER
DI T A AL & HILE =
i 100 m

Pz 100m L EDOR b v R

cHc\

i<z 2) 3)

O HEIZ X HiaL

% 5 @&:{TL)F b[\i ':”/f-.]h‘\ o

Q4 —



WO M A& M o® o W

Fig.5. Mesurement of Coupling Loss
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Fig.13. Coupling Situation between Trans-
mission Line and Antenna
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Fig.15. Branch Circuit
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Fig.16. Unbalanced-Balanced Transforma-

tion Circuit

FEEE, BiFhE izt Wi lisESMRAeH O F
%ﬁfi“? R DA I B2 T2 B BT
47, KH, BllloFRICE B oE

z E 3T Bk

(1) sk, 128k, 7. V.H.F. SEsmos (255

(2) k3, 5L, BHE: V.HF. ~4 7 1, F 023
(RFE %)

(3) BZBEEFFEE THE s~ 500m i CHEM
LR TS 3

(4) 7, 125, 17?:‘5‘%: E B D

(5) Zcdh R BA:
NI XyRDHEE

(6) 15, & FH: v7 o7 HFHFEcx s V.HFE. B
BB onT (GRER)

(7) FH, 17K, EBR: ZEFHLEEREOHE &I
~T CRER)

=

i

— 100 —





