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On the Motion of a Wagon Caused by Rapid
Starting or Braking

Toshihiro IRIE
Gen YAMADA

Abstract

For the purpose of increasing transportation capacity, high speed transportation using
large sized aerial ropeway wagons are being introduced recently. However, the present
ropeway regulations of this country limit the maximum speed of travelling wagons to
3.6 m/sec, which is far lower than the maximum speed of travelling wagons (9~10 m/sec)
of countries in Europe and America. Hence, a revision of regulations is suggested in an
attempt to raise the speed level.

As part of basic studies on this problem, the vibration of the wagon and the change
of tension of ropes caused by staring or braking were studied owing to its importance
in planning and designing a wagon travelling at high speed. In this paper, in an
attempt to study the problem theoretically some basic equations of motion of the wagon
were introduced and a block diagram was presented.

It was concluded from the theoretical calculation that the angular displacement of a
wagon with a damper of large capacity is small, while no effects of damping are seen in
the angular acceleration of the wagon. Under usual starting or braking conditions (less
than 0.1 g), the change of tension has little direct effect with respect to strength, but the
vibration of aerial rope systems including the wagon caused by such starting or braking
requires careful consideration.
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Fig. 8-a Ratios of max. dynamic tension to static tension

of haul ropes caused by starting or braking
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Fig. 8-b Ratios of max. dynamic tension to static tension
of haul ropes caused by starting or braking.
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Fig. 8-d Ratios of max. dynamic tension to static tension
of haul ropes caused by starting or braking.

16



17 20, IR X Ao i o 35

4 ¥ @

20, AT O I T X % MR TR, WK —R AR S BRI % M1 e Dic,
PR A BB R EO— A M0 TS lA S EEL €, BiRf, MEK)), WH—R%
BRI AR HERLYEE, Chuxi T 2eb0 7 ey 75 217, ZORH
DGR A R O TEH B (204, BB IR IE 2 K& & »Th D) OBV THAEET
WULHEMUTOZ BB 7,

1) WRBAE) & & LT &M AERCHEA L Do IRE L, X BT, BB 2 i
HEST R EA LA NSRRI T A 2%, SRS IEE SR E W E X ORE, IEE LD
KELIEDH I ERMBFTH D, WEOKE L DI EEEMIANX B0, HIEE->
THBHEOMEIIT L AR DL R,

2) WH—RBEFROENEALME OH, BEIINEE 0.1 g Al sy IREETEE 10%
B2, WBEORNEEBLYFE L E, —INREMCERMERI - THA S, Lal, liEd
GO RERFRORY), HREOKBCOWUL TSR T 208 1 H D,

3) PERo A, (F) MEEGEEOME L REORLBED L EE TH - T, H#
WAL THo o2~z S hisd il b i,

jnA

X ik

1) AmMPER: $15My 4 v e~ FUFIE AR, 53 (1964-9).
2) W0 TR L <
Irie, T.: Proc. 7th Jap. Nat. Congr. Appl. Mech., 371 (1957).
3) ALERVIE 2R Frenet-Serret 33X, 72 & 2 1F, MEIRTE . o #aas, 11 (7 39), £, Lo 4
Zbhb,
4)  ATLHEY - iRl S8 BERRe 2 db i S ER 10 MRk 2 i AE, 75 (IF 40-10)
5) Stoker, J. J.: Nonliner Vibration in Mechanical and Electrical Systems, 27 (1950), Interscience

Publishers.



