CH. 7

SIGNALS AND
COMMUNICATION



21.0 STATIONS LISTING AND DIAGRAM
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KC9.9 CINCINNAT TERM. SO | Spring Lake

4001 45

No. 1

::14.4 s Zyiand
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KC36.1 | catawba
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KC56.6 \ Robinson

4007 115
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KC80.8 A /w Paris

4012 No. 1 39
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4013 \ a7
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KC96.1 \ : North Cabin

4015 N 0S5
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40234024 87

KC129.8 Berea
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MP/ SDG
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“25 No. 1 No.2 54 ’
KC141.5 3 Roundstone
4028 77
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4034-4035 78
cl64.4 Frantz
4036 No. 1 87
C171.7 No.2 Dortha

cormiN TERMNAL | &2
c172.0 KD Subdivision

177.1 MILES

SPRING LAKE TO CORBIN TERMINAL







Guideway

Scheduling & Dispatching

Timetable — Schedule of Trains



How ABS (Automatic Block Signaling) works

Stop signal Approach signal Clear signal Stop signal Approach signal Clear signal
I | RS i B } ] | I | 1
As a moving train occupies The next block displays a The next block displays a The signaling sequence begins all over again for the following train. This is a very basic ABS
(enters) a block, it shunts yellow (“caution,” also green (“clear”) signal. The system. Some signal systems are much more complex, with several types of signal indications.
(shorts out) the track circuit, “approach”) signal. The following train can enter this
which displays a red (“stop”) following train can enter this block at normal track speed. ¢

signal for the following train
(the train behind it).

block, but at a reduced speed.
It must be prepared to stop.

lllustration by William C. Vantuono



-

Burlington Northern and Santa Fe Railway’s huge Network Operations Center (NOC) in Fort Worth,
Texas, is the heart and brains of the railroad. From the NOC, BNSF employees dispatch trains (inset)
across 26,000 miles of railroad and manage many communications networks. (BNSF photos)




* Timetable & Train Order
— Telegraph
— Telephone

* Time Spacing — Dark Territory
— 59 mph (pass)
— 49 mph (freight)

* 50% Safe Without Signals ?
— Branch Lines



« Sighal — Block

— Manual
 Stations 79 mph

— Automatic --Trains control (track circuit)
Insulated joints
 Clear, Approach (slow), Stop
* Need at least two block lengths
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— Block Station D
D Interlocking tower controlling railroad crossing

Rp S
— \ at grade. serves as Block Station.

Block Station C
Typical Signal Aspects Block Signal put at stop when train passes
(Color or Position - Light signals may be used)

signal and enters block - must remain at
stop until train has left block and operator
at D has so advised C.

[

Home gnder certain con-

e cecenioroll sphyge Block Station B
m"‘f""’-“ﬁ%’% B Closed - Signal left at
enter occupied block and “Proceed.” now
proceed at restricted speed extends from A to C.
(15 mph), prepared to stop (Station during
short of train or periods of heavy traffic
obstacle. to expedite train

Distant A ] : movements.)

Signal G ¥ Home Signal - Block Station A

Proceed -
Approach -
m signal (Home sign
[Rule 293] at Stop)
[Rule 294]

Cleared upon approach
of train after receiving

message from operator
at C that

train has left block.
- Stopping distance
from maximum authorized

speed

At points where distant signal
is not provided, trains must
approach each block station
prepared to stop short of
entrance to block.
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With block unoccupied, track battery must feed enough
current through rails and track relay coil to keep

Insulated joints relay picked up despite leakage between rails. Insulated Joints
between blocks

P e
Train wheels .IJ.. '@g
— shunt track %

circuit, take

current away | g T—L gfe‘)':)l;ed Oéow:i"g
‘ T from relay L—T_--_-&r__ 1_/-— | “front* contact
- + . — — R X
’_,__ i :

— .
+ - L' U s
| Track circuit length |
t l up to one mile ']
Polarity in adjacent blocks Wheels of train must provide a good enough shunt (electrical
reversed so joint failure resistance less than 0.06 ohm) to reduce current through track
cannot cause faise relay relay to a value below its “Drop-out” value.

pick-up.

. -



* Interlocking
— Crossings/Crossovers

« CTC

— Dispatcher throws switches

— Machine clears signals

— Used for heavily traveled single track lines
— Handle approx. 70% of ABS double track



Above: Dispatchers control the movement of
trains over hundreds, sometimes thousands, of
miles of railroad lines from a central office. This
dispatcher is in Forth Worth, Texas. She is dis-
patching a train in Chicago, lllinois. (BNSF photo)



SIEMENS

efficient rail solutions




Microwave

APB

Conflicting

Control Center

Computer Controlled



« Communications — helps with MBC
— Telegraph i *
— Wayside telephone |
— Portable radio \

« DTC

« TWC




* Advanced Train Control (GPS, etc.)

» Positive Train Seperation

— Network
* Fiber-Optic
« Own System line and radio



e Other

— Grade Crossing Protection

— Hot Box / Dragging Detection
— Wheel Impact
— AEI




Stop, look, and listen
at highway/rail grade
crossings, and never
walk around crossing
gates that are down.
They are blocking the
tracks for only one
reason: A train is
approaching!

(Norfolk Southern photo)
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1. The distance between MP W39.0 and MP WS50.0 is 1.0
mile. Mile Posts 40 through 49 have been removed.

2. The distance between MP W93.0 and MP W97.0 is 0.8
mile. Mile Posts 94 through 96 have been removed.

3. The distance between MP W101.0 and MP VB99.0 is 1.6
miles.

70.0 OLD ROAD SUBDIVISION-OD

71.0 STATIONS LISTING AND DIAGRAM

MP/ SDG
Ctr Pt Y soutH Y |STATIONS CAP (Ft)
wW12.6 —Lts0  'HK Tower
10.6
w23.2 [ Simpsonville | 1627
74
W30.6 BLOOMFIELD Bloomfield Jct.
/ 05
W31.1 Shelbyville
92
W50.3 J Lewis 5615
145
W64.8 ] West Frankfort | 3835
06
W65.4 Frankfort
55 .
W70.9 J Jett 1819
10.0
W80.9 [ McKee 3290
1221
W93.0 w” P~ ™ | Lexington
10.8
VB104.7 Avon
9.1
VE113.8 g ‘North Cabin
88.0 MILES

HK TOWER TO NORTH CABIN




