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ON THE NEW RATIONALIZED SHAPE OF TRANSITION CURVE

By Dr. Eng., Torao Taya, C.E. Member

Up to this time, we have tacitly assumed in
the theory to reduce the shape of Transition
Curve that a particle as a center of gravity of
a car runs along the center-line of railway track
and at the same time contacts with the surface
of it.

However, actually, the car moves in plan
along the locus which the middie point of the
chord linking two bogie-centers of a car traces,
and on the other hand runs in elevation along
the curve which is fairly biased to the inside of
the curve of the center-line of railway track, on
account of the existence of a Cant in the Track.
Therefore we must treat the center-line of
railway track and the locus described by the
center of gravity of a car as a different line and
must investigate, in the research about the shape
of Transition Curve, the shape of center-line of
railway track which enables the center of gravity
of a car to move smoothly.

1. The general expression of Transition
Curve by the locus of center of gravity

The Transition Curve by the locus of center
of gravity (T.C. by the locus of C.G.) is the
name which the author has given to a new
shape of Transition Curve of center-line of rail-
way track to make the movement of center of
gravity of a car smooth.

The general expression of T.C. by the locus
of C.G. is,

2=t
where (y),=the ordinate of a point on the

Co— K, C, woovevmiiiniiiia (1)

center-line of railway track by the
rectangular co-ordinates (x,y) (m)
C,=the Cant of Track at a point, ab-
scissa x. (m)
G =the railway gauge (m)
V=the mean velocity of running trains.
(km/h)
K=t = |
he=the height of center of gravity of a
Car. (m)
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Fig. 1 The locus of center of gravity of

a car and the bias of ditto.
2. 'The T.C. by the locus of C.G., correspond-
ing to some decreasing type of Cant
If we assume C, to decrease in the following
fashion over the whole distance of Transition
Curve, the new shape of T.C. by the locus of
C.G. corresponding to these types of Cant Dec-
reasing are :
@) if C, decreases linearly,

x? C,
y:m_.[{l<_i_>x ...................... (2)
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Fig. 2 The transition curve by the locus of C.G.,
when C, decreases linearly.
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(ii) if C, decreases by a half wave length of

sine curve,
_x ﬁ<1_ _.£><_f:__
YTUR ST N\TPR
C
4 L T 3
FKost) (3)

(i) if C, decreases by one whole wave
length of sine curve,

o L
YoBRL <m+KIC°)

. {2—1ﬂ;sin<27z%>—<%>} ............ (4)

3. The T.C. by the locus of C.G., when the
mean veloeity of trains is variable on it

In the research of the shape of Transition
Curve, we generally determine at first the mean
velocity of passing trains and then investigate
the rational shape of Transition Curve accord-
ing to the balancing Cant for the above mean
velocity, therefore in this case we generally as-
sume the mean velocity to be constant at each
point on the Transition Curve.

However, if a curve exists near the stopping
station, every train will accelerate or decelerate
on this curve. Therefore we must consider the
shape of Transition Curve corresponding to the
variable mean velocity on the curve.

The equations of T.C. by the locus of C.G.
corresponding to the variable mean velocity and
various decreasing manner of Cant are some-
what complicated, so they are omitted in this
Synopsis.

4. The T.C. by the locus of C.G., in which
the cant decreases continuously between
two curves

In the preceding paragraphs, the author con-
sidered the Transition Curve in a simple curve,
but here (in 9th paragraph of the thesis) he
considers the Transition Curve between com-
pound curves, reverse curves, or of a curve with
small intersection angle, in which the Cant
decreases continuously.

In this case, as the traditional method of set-
ting the total Cant to the railway track by
leveling up the outside rail at the curve, causes
needlessly vertical disturbances in the movement
of the center of gravity of a car, the author
has adopted a method to give half the cant by

leveling up the outside rail and the other half
cant by leveling down the inside rail at the
curve and thus to give always a horizontal move-

ment to the center of gravity of a car.

movement-line of center  right-side rail.
of gravity of a car.

left-side rail,

left-side rail. ~ movement-line of center  yjghi.side rail.
of gravity of a car.

Fig. 3 The manner of setting total cant and the
movement of center of gravity of a car.

For a method to get the shape of Transition
Curve between the reverse curves, in which the
cant decreases continuously, the Angle Diagram
method is most convenient and so in this para-
graph the author has demonstrated the method
to calculate the longitudinal shift “e” against the
standard circular curve, in such cases as a con-
stant mean velocity, a variable mean velocity,

and about various kinds of decreasing manner

of cant.

transition curve
by the Jocus of C.G,

'/
0 I.

plan

cant diagram or curvature diagram.

Fig. 4 The transition curve by the locus of
C.G. between reverse curves, in which the
cant decreases continuously.





