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Pendulumly Suspended Car for High Speed

Running on a Curved Tracks

—JNR Limited Express Series 381—

Studies have been conducted for more than 30 years in many foreign countries
for developing an effective system capable of running a railroad car along curves
without reducing speed. In Japan, similar researches have been made on the Odakyu

Line for more than 10 years.

%Nﬁiﬂaﬁ* Fumio lTwasaki
FRZEX—* Koichi Kai

[_J.llﬂﬁ"l’ﬁﬁﬁ* Hirotoshi Yamasaki

The Japanese National Railways, based on the results of experiments with its

591 series experimental cars for high speed operation, completed the world" first

pendulumly suspended car, and put it in commercial operation this July on the

Central West Line. This new type of limited express car, named "‘Shinano,” which

can afford a curve running speed 25 km/h higher than the past record, employs a

roll pendulum suspension device in the car body suspending part of the truck for

this purpose and better riding quality.

Also, for making the action of the pendulum smooth on the curves and reducing

lateral force acting on the rail the body shells were made of light alloy, and most of

heavy equipment was arranged beneath the floor thereby to lower the center of

gravity.

In field tests as well as in actual operations on the commercial line

connecting Nagoya with Nagano the car proved expected performance reducing

total running time by about 30 minutes.
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Table | Specification of Series 381 Electric Train with Pen-
dulum Suspension

' = E| o 381 E/N 38| £y 380 | H A 38|
= = (Te) (M) (M) (Ts)

ix @& & E(km/h) 120
L
| q7 K K& & (mm) | 20,800
-EE fa B &= & (mm) | |, 300

B K 2 AR i (mm) | 2,905

B om & & (mm) |, 105

TSN 5 = {mm)‘ 14,400

L 5 = (-mm) | 860

FE B OE B ()\)- 60 76 72 48

= | 2] (1) | 34.0 36. | 351 35.0
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Fig. 3 Working Force When Running on Curved Rail

RDOTIIEGEDERIEE 2 KRELL L NBETEY) 26
DS U B
REDIET LRI EZKEL LY fﬂW%fﬁi“qplwk
F B2 13X 3 (s W 1 T HUK A B T }flﬁj ~ )iz 3 2
b, HIKDOKRMANIZK L TEHHHA»EHEEIZ LIRS DT
LN E Ty DATH I ECERE LW 2iza ),

EGHICIRIERICEND 6B RWIRIEE w2 5, HEfOK
ANZXS L THEN AR IS EEIZE) < L 5 il iz > v T %
HHl TWAS WAL ilAD L 3N Twv b,

LD IR IO L TR 3 iz7x 3T G 1A% 28 E I VEH]
£ 91 i%,mehJ“L ’,?ME@%&UH?MW%EWH

HYIZHHR 2 2 5 ik & 7R A - THIKE HIKIZ
- X 4 4 hJﬂlﬂukWTéém;;THMﬁ%ﬁm
{3 M*N“ﬁF*H”MjJ Maisza_

g il UTREH: & B IRIR -3 &2 Bl L
2, HUR ] (2 AmmwwWMMkﬂimww
X D) TTHNIZT 2 Z EATMRET A Y, HIRIR T K

i b D Bz b 2 X270 3,
GhlzAsick2HARR 28R LB L Z28HEL T

B D) TH S -
(1) BRI, d ko aldzuls (38 i) Ao 72 8
Z, i s o 7 75 72 DOREFE TN A 7 O L oo

> 77T 7 ORI IRz B
(2)  ydfilMuEbE: &

; MUHJ}%quﬁﬁimfigéujw"fduﬁﬁﬂm
Pl 25 72D ISR A LBE L 20 ), Z 408 DOFERED i fi
PE Lz I A5k B
(3) HIRik13:TlL, '1ﬁ$9ﬂ'WI/>L3hf1Juh = LK [l iz

2 3 -

b il Ty T2

B2 ENESTHY, gk o Jes oo B il A
7 T E B

[ 4]

(4) H&MJJ?Lﬁ?Iﬂ”Uan%l CHEEH L, 1= & X
DHerBEeRII4 L kBErns0TCH+4aTHh D,

O RFEREDHEECIFHT

4.1 IRFZTEDEE
3L HL D HIfK & 3 HLOWF AT 2039 L 5 o k 9 12



AAF D EE-

HEEB A SR TETIRELIRFRESE — EHHK3BIRE

ER[EERF O

ERED -\

i :\j’/
JE :
(a) R
E 4 _EF_ 1‘25 FE %}77;{? Fehia)ld t@E{ERbE A . (bl -
RO B Ak
Fig. 4 The Method of Body Inclination

(a) Forced Inchnation (b) Natural Inclination

o T b, EARDHH EFRIZ A 5 0l G Hpiiaoffin
(L MWET, ZOHIZIRTFREEZXHI TWEIZ £ TH b,
BIFIZART £ 912, BEH B2 ZH5EEZ L THERE
) AR S AT B Y, B L 2GS R E T TR ST
B el > T\ b Ay = Ao P god H

SH L EENLE C bDOWEIZIE, IR -l ARSIz &
HR ~
\k i
}}E%q:l’l} o wck ‘
et — hf#‘
/ |".‘\.
/o !
£
/ .
‘f | .L.
LA \
E R 20 . ~ _-"f \_
E b o A, \\\ j : \\-
\“\\ / II
., . / | L A Z{Eiﬂ;’ AN
: \\&\l \
¢ HiER Mg | N =
. / N | jred /%ni<b
- M=A )
TE TSP

IRFH —
S ]

W B ——wy—

$$ (i 1’;1 “"‘il:ﬁg e
B (42 4 2

M |
T \ =
& f
5 HMArEHEOWmEER R F-HH < 1) o &2 R AS0km  hELTF
B @ x, EHOIRFEIRA LD T, K—LTORFOFERFE*»EZE(T{E-
T 5

Fig. 5 Schematic Sectron Model of Body and Truck
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