Eftect ot Overlaps on Track Capacity
With Three Position Signaling

By R. M. Phinney

Assistant Signal Engineer, Chicago & Northwestern, Chicago

ITH the study of the application of automatic

‘/‘/ train control the question of overlaps is a live

one. It 1s understood that the spacing of trains

and consequent capacity of a line is affected, but little

has been published on the subject. A study gives the
results shown on the accompanying curves.

Take as a basis for comparison, two trains of the same

characteristics traveling at full speed as close together as

the signaling will permit allowing sufficient distance be-
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tween the second train and the signal at full clear properly
to observe the signal. Referring to Fig. 1, it will be
noted that the trains are a distance apart of 2L + A 4 B,
where L equals the length of the block, A equals the dis-
tance required properly to observe the'signals and B
equals the length of the trains.

To demonstrate that the spacing of all trains is the
same, the lower diagram is shown giving the position of
trains No. 2 and No. 3 just as train No. 2 has passed
signal 3, which is the identical situation of trains No. 1
and No. 2 on the upper line. Train No. 2 on the upper
line is at a point (A -+ B) distance from its position on
the lower line, and as trains No. 2 and No. 3 are travel-
ing at the same speed, train No. 3 on the upper line will
be the same distance, namely (A -+ B), in the rear of its
position on the lower line. This method of analysis can
be carried back to the next train and it will be found that
the train spacing will be the same.

Figure 2 shows the spacing of trains when a full block
overlap is used. Using the method of analysis above, the
minimum of spacing of trains is found to be 3. 4+ A - B.
Figure 3 shows the spacing of trains when an overlap of
fixed length is used. Here the minimum spacing of trains
is 2L 4+ A 4+ B 4 O, where O is the length of the over-

lap.

In computing the decrease in capacity of a line due to
an overlap it is necessary to assume a line of length D.
The capacity of the line without overlaps is then

The capacity of the same line with full

2L+A+B

block overlaps is

D
and the capacity with
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D

overlaps of fixed length is

2ZL4+A+B4O
The decrease in capacity comparing the D line with
full block overlap with the same line without overlaps is
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Tt will be seen that ¥ is independent of the length of
line D. By substituting the proper values in equatlon (1)
the equation to meet any conditions can be made and
curves plotted. Curves 4, B, C and D are thus plotted,
as shown in the diagram,

The equation for curve A, which is purely theoretical,
but is shown, as it is the limit which cannot be exceeded
by any combination in practice, is Y = .333.

The equation for curve B, where 4 equals 800 ft. and
B equals 1,000 ft., is

200

Y=0.333 ——-——
L - 600
The equation for curve C, where 4 equals 1,500 ft. and
B equals 1,000 ft., is ;
278

L 4833
The equation for curve D, where A equals 1,500 ft. and
B equals 4,500 ft. is .
66
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A comparison of curves C and D shows that the loss
in capacity is less for long trains than for short trains,
while a comparison of curves B and C indicates that a
short distance assumed for seeing the signals has a greater
effect on the capacity than a longer distance,
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The decrease of capacity comparing a line with a fixed
length overlap with the one without overlaps is—
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Curves Showing the Effect on Track Capacity
Fig. 5. Percentage in Decrease of Capacity

Curves E, F, G and H are plotted by substituting proper
value in equation (2). The equation for curve E, where
A equals 1,500 ft., B equals 1,000 ft. and O equals 3,000

ft., is—
: - 1500
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The equation for curve F, where A4 equals 1,500 ft., B
equals 4,500 ft. and O equals iSSbOOOO ft., is—
1

L4500

The equation for curve G, where A equals 1,500 ft., B
equals 1,000 ft. and O equalssl,OOO ft., is—
00

. L1750
The equation for curve H, where 4 equals 1,500 ft., B
equals 1,000 ft. and O equals 600 ft., is—
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Curves E, G and H intersect curve C at points where
the overlaps correspond with the block lengths. Curves
D and F intersect in the same way. Generally in prac-
tice the curves to be used are a combination of the two
series, that is, a full block will be used up to the point
where the block equals the fixed overlap desired and then
the fixed overlap will be used. This is shown by the
heavy part of the curves.

Figure 5 shows a curve giving the variation of per-
centage decrease of capacity with various lengths of trains
for a fixed overlap of 3,000 ft., 4 remaining 1,500 ft.
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