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[5 7] ABSTRACT 

An automated control system for the track switches 
on the hump tracks of a two-section classi?cation yard 
having two inlet hump tracks interconnected by a 
cross-over, allowing manually controlled or automated 
routing of cars from each hump track to any destina 
tion track in either section of the yard. The control 
system,-actuated primarily by two selector switches, 
affords three distinct operating conditions: (1) auto 
mated route switching from the ?rst hump track to 
any classi?cation track in either section of the yard; 
(2) automated route switching from the second hump 
track to any classi?cation track in either section of the 
yard; and (3) cross-over switching from either hump 
track to the other under manual control. The system 
automatically inhibits other operating conditions to 
preclude erroneous operation. 

‘ 8 Claims,'4 Drawing Figures 
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CROSS-OVER CONTROL FOR CLASSIFICATION 
YARD HAVING TWO HUMP TRACKS 

BACKGROUND OF THE INVENTION 

In a relatively large classi?cation yard, it may be 
desirable to provide two inlet hump tracks to increase 
the overall capacity of the yard by allowing preparation 
work outside of the yard on one of the hump tracks 

5 

while cars are being released and classi?ed in the yard 10 
from the other inlet track. In a manually actuated yard, 
where the track switches in the yard are thrown under 
direct manual control of a tower operator, the availa~ 
bility of two inlet hump tracks presents no unusual 
problems, assuming that the operator has a substan 
tially equal view of each of the two inlet tracks. In a 
yard equipped with automated route switching, how 
ever, considerable dif?culty may be encountered. 

Thus, in a classi?cation yard having automatic route 
switching, and having two inlet‘ tracks, a substantial 
confusion factor is presented because‘the overall route 
switching information for acar entering the yard along 
one inlet track is different from that for the same car, 
same destination, entering on the other inlettrack. The 
difference arises in the interconnectionor cross-over 
between the tracks at the upper end‘of the yard. A 
safety problem is also presented, since the cross-over 
between the two inlet tracks presents an additional and 
unusual intersection at which collisions can occur, 
especially if there is any error in, entry‘ of route 
switching data. Furthermore, when, changing from the 
use of one inlet track to the other, confusion in destina 
tion information may result in accidents in the yard. It 
is also necessary, in any yard, to provide for overriding 
manual control of any automated route switching 
equipment, in the event of an accident or other mal 
function in the yard,,and this is made more complex by 
the presence of two inlet tracks and an interconnecting 
cross-over. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention, there 
fore, to provide a new and improved cross-over control 
for an automated railroad classificationyard having 
two inlet hump tracks interconnected by a cross-over, 
which control effectively and inherently overcomes the 
dif?culties set forth above. 
A particular object of the invention is to provide a 

new and improved cross-over control, for an auto 
mated railroad classi?cation yard‘ having two inlet 
hump tracks, that allowsteffective use of the two tracks 
for routing cars to any part of the yard without an in 
crease in the likelihood of collision or other accidents 
in the yard as compared with a yard having a single 
inlet track. , 

A specific object of the invention is to provide a new 
and improved cross-over control that enables the use of 
two inlet hump tracks in the operation of a railroad 
classi?cation yard having automated route switching 
controls and that permits the entry of route switching 
information on a consistent basis regardless of the inlet 
track being used at any given time. 

Accordingly, the invention relates to a cross-over 
control for an automated railroad classi?cation yard in 
cluding ?rst and second yard sections each comprising 
a plurality of individual classi?cation tracks with first 
and second substantially parallel inlet tracks leading 
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2 
into the ?rst and second yard sections respectively and 
with a cross-over between the inlet tracks ahead of the 
yard sections. The cross-over includes, in each inlet 
track, an upstream cross-over track switch and a 
downstream cross-over track switch, with the upstream 
cross-over track switch in each inlet track connected to 
the downstream cross-over track switch in the other 
inlet track. The automated route switching apparatus 
for the yard includes storage means for storing route 
switching data to direct individual cars to each classifi 
cation track in the entire yard, together with route 
switching means for actuating the track switches in the 
yard in accordance with data stored in the storage 
means. The cross-over control of the invention com 
prises selector means actuatable to any one of three 
operating conditions: 

A. automatic route switching control using the first 
inlet track, 

8. automatic route switching control using the 
second inlet track, and I 

C. manual control of the track switches for the cross 
over. 

The cross-over control further comprises ?rst track 
switch control means, actuated by the selector means 
when the selector means is in condlitiontA, for throwing 
the down-‘stream cross-over track switch in the first 
inlet track to its normalposition, for throwing the 
downstream cross~over track switch in the second inlet 
track to its reverse position, and for maintaining those 
track switches in those positions. A second track switch 
control means, actuated by the selector means when 
the selector means is in condition B, throws the 
downstream cross-over track switches to the opposite 
positions, and maintains those track switch positions. 
Time delay means are provided for inhibiting actuation 
of either switch control means for a predetermined 
time interval whenever the selector means is actuated 
from one condition to another. Coupling means are 
provided for connecting the upstream cross-over track 
switches to the route switching data storage means for 
control of the upstream track switches by the storage 
means for control of the upstream track switches by the 
storage means when the selector means is in either con 
dition A or condition B. In addition,‘ occupancy 
clearance means are provided for determining whether 
any portion of the cross-over, including the cross-over 
track switches, is occupied; this clearance means in 
hibits actuation of the aforementioned switch control 
means and the coupling means whenever an occupancy 
condition is detected. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of an operator‘s control console 
for the cross-over control of thepresent invention; and 

FIGS. 2, 3, and 4 comprise a comprehensive detailed 
schematic circuit diagram for a cross-over control‘con 
structed in accordance with one embodiment of the in 
vention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 illustrates the operator’s console 40 for the 
cross-over control system of the present invention. The 
console or control panel 40 includes all of the operat 
ing elements, such as selector switches, and the like, for 
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the control of the cross-over portion of a two-section 
classi?cation yard having two lead-in hump tracks; the 
console also constitutes a map of the yard itself, since 
the control elements are laid out on panel 40 in the 
same con?guration as the controlled devices, such as 
track switches and car retarders, in the classification 
yard. In ‘the following description, any reference to 
tracks, track switches, retarders and the like is intended 
to refer both to the equipment in the yard and the 
representation of that equipment on console 40, unless 
otherwise indicated. 
The classi?cation yard displayed on console 40 in 

cludes 36 classi?cation tracks, of which only tracks 1 
through 21 are shown. Thev yard is divided into two sec 
tions of equal size, a “normal” section comprising 
tracks 1 through 18 and a “reverse” section including 
tracks 19 through 36. The “normal” and “reverse" 
designations are arbitrary and have no operational sig 
ni?cance. The two sections of the yard are mirror 
images of each other, as will be apparent from a com 
parison of tracks 16 through 18 with tracks 19 through 
21. I 

The yard has two lead-in or hump tracks, a “ 
southbound” track 51 and a “northbound” track 52, 
both of which are to be used in directing cars to any of 
the classi?cation tracks 1 through 36. There is a re 
tarder 53 located at the inlet end of the ?rst hump track 
51. A mode switch 54 is provided for the control of re 
tarder 53 between open, closed, and automatic control 

' conditions. Retarder 53 also has a release speed selec 
tor switch 55 that is adjustable to provide for release of 
cars from retarder 53 at high, medium, and low speeds. 
A scale 56 may be provided for use as a part of the con 
trol systems for other retarders in the yard. The second 
hump track 52, at its inlet end, is quite similar, and in 
cludes an inlet retarder with appropriate controls 
which may include a scale. 
The hump tracks 51 and 52 are interconnected by a 

cross-over that includes two switches 41 and 43 inter 
posed in southbound track 51 and two track switches 
42 and 44 interposed in the northbound track 52. 
Track switch 41 in the southbound track 51 is con 
nected by a ?rst cross-over track 46 to track switch 44 
in the northbound track 52. A second cross-over track 
47 connects track switches 42 and 43 with the two 
tracks 46 and 47 intersecting at the cross-over 45. On 
console 40, each track switch is represented by an elec 
trical mode selector switch that can be actuated to nor 
mal and reverse positions corresponding to the normal 
and reverse orientations of the track switch. With track 
switch 41 in its, normal position, a car travelling along 
southbound track 51 continues its movement along 
that track to switch 43. When track switch 41 is in its 
reverse position, a car entering the yard along 
southbound track 51 is diverted to cross-over track 46 
and moves along that track through switch 44 onto the 
northbound hump track 52. The “normal" and “rever 
se" positions for the cross-over track switches 41-44 
are indicated in FIG. 1. 

Each of the mode switches on the console, represen 
tative of track switches 41-44, also has an “automatic" 
position. Because the present invention is concerned 
primarily with automated operation, each of the cross 
over switches has been shown in the automatic posi 
tionv Switch 19-20 is shown in its “normal" position; 
switch 19-21 is shown in its “reverse” position. 
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On track 51, beyond switch 43, there are two car re 

tarders S7 and 58, each provided with an appropriate 
control switch for open, closed, and automatic opera 
tion. Beyond retarder 58, track 51 enters a track switch 
represented on console 40 by a mode selection switch 
1-18. The mode switch for track switch l-18, like the 
cross-over switches, has a normal position, a reverse 
position, and an automatic position. The normal and 
reverse positions provide manual control for actuating 
the track switch 1-18 to its normal and reverse 
switching conditions, The automatic position for the 
mode switch 1-18 permits automatic controls to actu 
ate the track switch to either operating state. 
Track switch 1-18, when in its normal position, 

directs cars from hump track 51 along a yard track 
leading to a track switch 1-13. Assuming all interven 
ing track switches are in their normal positions, the car 
continues along a route through track switches 1-9, - 
1-4, and l-2 to the ?rst classi?cation track in the yard, 
track 1. Along this route, the car encounters a retarder 
59 that brakes the car to an appropriate speed so that 
the car is added to the contents of track 1 without 
undue damage to the car or its contents. Any car enter 
ing the yard along the southbound track 51 can also be 
diverted to any of the remaining tracks 2 through 18, 
after having passed the cross-over, depending upon the 
settings of the various track switches in the system. In 
each instance, automatically controlled car retarders 
are provided to brake the cars to appropriate levels 
commensurate with the lengths and other charac 
teristics of the destination tracks. By use of the cross 

over, the cars may be diverted to the tracks 19-36 in 
the other section of the yard. 
Northbound track 52, beyond track switch 44, is 

similar to southbound track 51. It passes through a pair 
of retarders 61 and 62 to a track switch 19-36 which is 
the initial track switch in the second or “reverse” half 
of the yard. Track switch 19-36 and the subsequent 
track switches in this section of the classi?cation yard, 
can be actuated to divert any car to any of destination 
tracks 19 through 36. 

Control console 40 comprises a track selection ap 
paratus 63, including a plurality of numerical selector 
switches, and a destination display 64. The track selec 
tion apparatus 63 comprises a group of pushbutton 
switches or other suitable devices for entering a series 
of route switching destination commands in a data 
storage unit. Display 64 has a capacity of four destina 
tions; reading from left to right, the display 64 indicates 
that the next four cars will be routed to tracks 12, 6, 3 
and 17, respectively. The present invention is not 
directly ‘concerned with the automatic routing of cars 
to the individual destination tracks 1-36 in the classi? 
cation yard. Rather, the invention relates to the con 
trols for the cross-over comprising track switches 
41-44. The route switching control for the yard, 
beyond the cross-over, can be quite conventional in 
construction. For example, the route switching control 
may be of the kind described and claimed in U.S. Pat. 
No. 3,480,773 to R. McCune and R. Wilson, issued 
Nov. 25, 1969, or that described and claimed in appli 
cation, Ser. No. 840,688 of R. Convey ?led July 10, 
1969. Consequently, the route switching data storage 
apparatus and the route switching controls for the yard 
tracks and switches are not described in detail herein. 
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Control of the basic mode of operation for the cross 
over, on panel 40, is exercised by the operator by 
means of two selector switches 71 and 72. Each of the 
selector switches has three positions, one for 
southbound humping operation, another for 
northbound humping operation, and a third for un 
locked cross-over operation. The term “southbound 
humping,” as used herein, refers to the automated clas 
sification of cars entering the yard on track 51 and 
destined for any of tracks 1-36. Similarly, the term “— 
northbound‘ humping” refers to classi?cation of cars, 
under automatic control, entering the yard or track 52 
and destined for any of the classi?cation tracks. The 
term “unlocked cross-over” refers to operation with 
the cross-over track switches 41 through 44 subject to 
manual control. 
As shown in FIG. 2, each of the selector switches 71 

and 72 is a three pole switch. The individual pole 73, 75 
and 77 of switch 71 are each connected in series with 
the corresponding pole 74, 76 or 78 of selector switch 
72. To correlate the illustration of the switches in the 
schematic diagram of FIG. 2 with the representation in 
FIG. 1, it should be noted that closing of poles 73 and 
74 is effected when switches 71 and 72 are thrown to 
their northbound positions. When the central poles'75 
and 76 are closed, the selector switches are in the 
cross-over unlocked positions. For the southbound 
position of the two selector switches, it is poles 77 and 
78 that are closed. The two selector switches 71 and 72 
are not interlocked, but are independently operable. 
One side of each of the switch poles 73, 75 and 77 is 

connected to a ?rst power line 81. Selector switch pole 
74 is connected to a “request northbound humping” 
relay coil 83 that is returned to a second power line 82. 
Selector switch pole 76 is connected to the operating 
coil 84 of a “request unlocked cross-over” relay. The 
southbound selector switch pole 78 is connected to the 
coil of a “request southbound humping" relay 85, relay 
coils 84 and 85 both being returned to the power line 
82. 
Each of the three selector switch poles 74, 76 and 78 

is also connected to a timer 86 that is utilized to actuate 
a time delay relay having an operating coil 7 that is con 
nected to 87 timer. Thus, the northbound pole 74 of 
selector switch 72 is connected to timer 86 through two 
sets of normally closed relay contacts 84-] and 85-1 
from the request cross-over and request southbound 
relays 84 and 85. The unlock cross-over selector switch 
pole 76 is connected to timer 86 through the series 
combination of two sets of normally closed relay con 
tacts 85-2 and 83-1 from the request southbound and 
request northbound relays, respectively. Similarly, the 
southbound selector switch pole 78 is connected to 
timer 86 through the series combination of normally 
closed relay contacts 84-2 and 83-2 from the request 
cross-over and request northbound relays respectively. 
The circuit of FIG. 2 includes a railroad alarm relay. 

The coil 87 of the railroad alarm relay has one terminal 
connected to the power line 82. The other terminal of 
coil 87 is connected to three sets of normally open 
relay contacts 89-1, 91-1, and 92-1, each of the three 
sets of contacts being returned to the power line 81. 
The relay 89 of which contacts 89-] are a part is a relay 
that is energized when a northbound humping opera 
tion is going forward. The contacts 92-1 are a part of a 
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6 
relay 92 that is energized during unlocked cross-over 
operations. The contacts 91-1 are a part of a relay 91 
that is energized only when cars are being routed auto 
matically for classi?cation in a southbound humping 
operation. 
The system of FIG. 2 further includes the coil 88 for 

a yard clear relay that is energized whenever the yard is 
clear or a humping operation is actually in progress. 
There are two energizing circuits for the yard clear 
relay coil 88. One of these circuits comprises four sets 
of normally closed relay contacts 132-1, 131-1, 133-1 
and 123-1. The relays with which these contacts are as 
sociated are described more fully hereinafter. The al 
ternate circuit comprises three sets of normally open 
relay contacts 87-1, 89-1 and 88-1. The contacts 87-1 
are a part of the time delay relay 87. The contacts 89-1 
are a part of the railroad alarm relay 89. The contacts 
88-1 are holding contacts actuated by the yard 
clearance relay coil 88. 
The control circuit shown in FIG. 2 also includes a 

coil 90 that is a part of a relay energized whenever a 
northbound humping operation is in progress. One ter 
minal of coil 90 is connected to the power line 82. The 
other terminal is connected to the power line 81 
through the series combination of ?ve sets of nonnally 
open relay contacts. The ?rst of these normally open 
contacts is the contact pair 885 of the yard clear relay 
88. The remaining contacts 94-1, 141-1, 143-1 and 
146-1 are incorporated in relays described more fully 
hereinafter. A southbound humping relay comprising 
an operating coil 91 is included in the system. One ter 
minal of coil 91 is connected to the power line 82. The 
other terminal is connected to the power line 81 
through the series combination of the normally open 
relay contacts 88-5 and four additional pairs of nor 
mally open relay ‘contacts 93-1, 142-1, 144-1 and 
145-1. 

The next relay coil in FIG. 2 is coil 92, incorporated 
in a relay energized whenever the control system is ac 
tuated to permit manual control of transfer of cars 
between the two humping tracks 51 and 52 (FIG. 1) 
through the cross-over comprising track switches 41 
through 44. The energizing circuit for coil 92, 
beginning at power line 81, includes a set of normally 
open contacts 87-2 of the time delay relay 87. In series 
therewith, the circuit comprises a pair of normally open 
contacts 84-3 from the request unlocked cross-over 
relay 84. In the same circuit there is a pair of normally 
closed contacts 123-2 incorporated in an occupancy 
detector circuit for the cross-over and a pair of nor 
mally closed contacts 133-2 in a relay utilized to in 
dicate the state of route storage information in the 
system. A holding circuit for the coil 92 of the unlock 
cross-over relay is provided by the normally open relay 
contacts 92-2. 

The time delay relay contacts 87-2 are also con 
nected in series with a pair of normally open contacts 
85-3 from the request southbound relay 85 in the ener 
gizing circuit for a delay southbound relay coil 93. A 
similar circuit is provided for a delay northbound relay 
coil 94, which is connected to a pair of normally open 
contacts 83-3 from the request northbound relay 83, 
the circuit being completed through the time delay 
relay contacts 87-2 
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A cross-over alarm lamp 116 is included in the cir 
cuit of FIG. 2. Lamp 116 is connected to power line 82 
and to the movable contact of a set of relay contacts 
92-7 of the unlock cross-over relay 92. The normally 
open contact of set 92-7 is connected to power line 81. 
The normally closed contact of set 92-7 is connected 
to a pair of normally closed contacts 89-2 of the rail 
road alarm relay 89, in turn connected to a conven 
tional ?asher circuit 1 15 energized from power line 81. 
Lamp 116 (FIGS. 1 and 2) flashes continuously when 
ever the cross-over comprising track switches 41 
through 44 is not properly conditioned for controlled 
operation, as discussed further hereinafter. 
The continuation of the control circuit illustrated in 

FIG. 3 includes the switch throw and other control cir 
cuits 95 for actuating track switch 43 and the control 
circuits 96 for actuation of the track switch 44 between 
normal and reverse operating conditions. The switch 
command circuit 97 for actuating control unit 95 to 
throw track switch 43 to its reverse position includes, in 
series, a pair of normally open contacts 103-1 of a 
switch automated relay described hereinafter, a pair of 
normally open contacts 94-2 of the northbound delay 
relay 94, and a pair of normally open contacts 88-2 of 
the yard clear relay 88. The circuit 98 for supplying an 
actuating signal to the control unit 95 to actuate track 
switch 43 to its normal position comprises a pair of nor 
mally open contacts 103-2 from the aforementioned 
automated condition relay, a pair of normally open 
contacts 93-2 from the southbound delay relay 93, and 
the yard clear relay contacts 88-2. The normal com 
mand circuit 99 for actuating control unit 96 to throw 
track switch 44 to its normal position comprises a pair 
of normally open contacts 104-1 from a relay that in 
dicates switch 44 is in its automatic mode of operation, 
in series with the contacts 94-2, and the contacts 88-2. 
The similar reverse throw command circuit 100 in 
cludes, in series, the relay contacts 104-2, 93-2, and 
88-2. 
The operating coil 103 for the relay that indicates 

track switch 43 is conditioned for automatic controlled 
operation has one terminal connected to the power line 
82 and the other terminal connected to the “auto 
matic” pole of the mode selection switch for con 
trolling track switch 43, identi?ed in FIG. 3 as the three 
pole switch 43A. The “automatic” pole of switch 43A 
is connected to the other power line 81 through the 
normally closed contacts 1 18A of one pole ofa double 
pole double-throw presence detector switch 118 that is 
actuated in response to the presence of a car in the sec 
tion of the track encompassing track switch 1-18 (FIG. 
1). The normally closed contact of presence detector 
switch pole 118A is also connectedlto a pair of nor 
mally open contacts 92-3 of the unlock cross-over 
relay 92, the contacts 92-3 being connected to both the 
“reverse“ and “normal" poles of the mode switch 43A 
(FIG. 3). Each of the reverse and normal poles of the 
mode switch 43A is connected to control unit 95 to 
provide for manual actuation of the track switch 43 as 
described more fully hereinafter. 
The operating circuit for the relay 104 that indicates 

conditioning of track switch 44 for automatic operation 
is connected in a similar circuit. Thus, relay coil 104 is 
connected to power line 82 and to the “automatic" 
pole of a three-position mode switch 44A. The auto 
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matic pole of the mode switch 44A is connected to the 
power line 81 through the normally closed contacts of 
the second pole 118B of the presence detector switch 
118 for track switch l-18. A pair of normally open 
contacts 92-4 of the unlock cross-over relay 92 are also 
connected to the normally closed contact of pole 1188 
of the presence detector switch 118, affording throw 
command circuits for the control unit 96 through the 
reverse and normal poles of the mode switch 44A. 
The switch actuation circuits for track switch 41 are 

generally illustrated, in FIG. 3, as the control unit 105. 
The control unit 105 has two inputs derived from the 
normal and reverse poles of a three position mode 
switch 41A for determining the operational mode of 
track switch 41. The “normal” and “reverse” sections 
of mode section 41A are connected to the power line 
81 through the normally closed contacts of a ?rst pole 
1 19A of a double-pole double-throw presence detector 
switch 119. The switch throw circuits 105 are also pro 
vided with an input from the “automatic” pole of mode 
switch 41A, which is directly connected to power line 
81. The automatic pole of mode switch 41A is also con 
nected in an energizing circuit for a normal command 
relay coil 121 for actuating track switch 41 to its nor 
mal position through operation of the control unit 105. 
This circuit includes, in series, a pair of normally open 
contacts 88-3 of the yard clear relay 88 and a pair of 
normally open contacts 94-3 from the northbound 
delay relay 94. 
The “normal" command input circuit to control unit 

105 also comprises a pair of normally open contacts 

121-1, a part of the normal command relay 121, con 
nected in parallel with the “normal" contacts of the 
mode switch 41A. A part of the control unit 105 is 
shown in detail in FIG. 3 and comprises three sets of 
normally open contacts 91-2, 92-5, and 121-2 all con 
nected in parallel with each other to afford enabling 
circuits for track switch operations as described more 
fully hereinafter. 
The part of the control system shown in FIG. 3 in 

cludes a control unit 106 for actuating track switch 42 
between its normal and reverse positions. The track 
switch control unit 106 has two inputs connected to the 
“normal” and “reverse” poles of a mode switch 42A 
associated with track switch 42 in the cross-over for the 
yard. The normal and reverse poles of mode switch 
42A are each connected to the power line 81 through 
the normally closed contacts of a second pole 119B of 
the presence detector switch 119. The “automatic” 
pole of mode switch 42A is also connected to power 
line 81 and is connected in an energizing circuit for a “ 
normal" command relay coil 122 for track switch 42. 
The energizing circuit for relay 122 includes, in series, 
a pair of normally open contacts 88-4 of the yard clear 
relay and a pair of normally open contacts 93-3 from 
the southbound delay relay 93. 
The “normal” command input circuit for control 

unit 106 also comprises a pair of normally open con 
tacts 122-1 of the command relay 122 which are con 
nected in parallel with the “normal” pole of mode 
switch 42A. As in the case of the control unit 105, the 
control unit 106 is provided with auxiliary control con 
tacts 92-6, 90-2, and 122-2 to afford enabling circuits 
as described more fully hereinafter. 
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The normally open contact of presence detector 
switch pole 118A is connected to a blocking diode 107 
and the normally open contact of the presence detector 
switch pole 118B is connected to a blocking diode 108. 
Similarly, the normally open contacts of poles 119A 
and 1198 of presence detector switch 119 are con 
nected, respectively, to two blocking diodes 109 and 
110. A cross-over presence detector switch 120 is in 
cluded in the system and has its normally open contact 
connected to a blocking diode 111. The diodes 107 
through 111 are all connected to one terminal of a coil 
123 for a cross-over occupancy detector relay. The 
relay comprising coil 123 is energized whenever there 
is a vehicle in any part of the cross-over portion of the 
yard, including track switches 41 through 44 and cross 
over tracks 46 and 47. 

The part of the control system that is shown in FIG. 4 
includes the operating coil 131 for a normal section oc 
cupancy detection relay. The “normal” section of the 
yard is defined as the section including classi?cation 
tracks 1 through 18. The energizing circuit for coil 131 
includes a presence detector switch in each of the con 
trol units for the track switches in the normal section of 
the yard, starting with track switch 1-2 and including 
all of the track switches through track switch 1-18 (see 
FIG. 1). Thus, coil 131 is energized whenever there is a 
car at any place in the yard from track switch l-18 
through any of the ?nal tier of track switches such as 
track switch 1-2. I 

A similar control is provided for energization of the 
operating coil 1320f a “reverse” section occupancy 
detector relay (FIG. 4). Thus, the energizing circuit for 
coil 132 includes a presence detectortswitch in each of 
the route switching control units for the track switches 
19-36 through 35-36. 
The control‘system, in the portion shown in FIG. 4, 

includes three switch position repeater relays 142, 146 
and 145 that are energized in accordance with the ac 
tual positions of track switches 42 and 44 as deter 
mined by suitable detector apparatus 148. Thus, the 
coil 142 is energized whenever switch 42 is in its “nor 
mal" position, directing cars along track 52 to track 
switch 44 (FIG. 1). Relay coil 146 (FIG. 4) is energized 
whenever track switch 44 is in its “normal” position, 
guiding cars along track 52 to track switch 19-36 (FIG. 
1). Relay coil 145 (FIG. 4) is energized whenever track 
switch 44 is in its “reverse” position, routing cars from 
track 46 onto track 52 (FIG. 1). For the “normal” sec 
tion of the yard, there .is a similar group of position re 
peater relays 141, 143 and 144, actuated by detector 
apparatus 149 (FIG. 4). Thus, relay 141 is energized 
whenever track switch 41 is in it “normal” position, 
relay 143 is energized whenever track switch 43 is in its 
“reverse” position, and relay 144 is energized when 
ever track switch 43 is in its “normal" position. ‘ 

An additional control relay, comprising the coil 133, 
is provided in the circuit of FIG. 4, actuated by the 
route storage unit 151 in which routing commands are 
stored during automated switching operations. Coil 
133 is energized‘ whenever one or more route com 
mands have been stored in the system and are shown in 
display 64 (FIG. 1). The energizing circuits for the 
route data entry controls 63, also shown in FIG. 4, are 
effected through storage unit 151. These energizing cir 
cuits include a pair of normally open contacts 90-3 of 
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the northbound humping relay 90 and a pair of nor 
mally open contacts 91-3 from the southbound hump 
ing relay 91, in parallel with each other. Thus, new 
route data can be entered in the system only when it is 
conditioned for either northbound or southbound auto 
mated operation. 
As shown in FIG. 3, the route storage unit 151 is con 

nected to the control unit 105 for track switch 41, 
through two sets of normally open contacts 91-4 and 
91-5 of the southbound humping relay 91. Similarly, 
the route data storage unit 151 is connected to the con 
trol unit 106 for track switch 42 by two sets of normally 
open contacts 90-4 and 90-5 of the northbound hump 
ing relay 90. These circuits provide for the actuation of 
track switches 41 and 42 . under automatic route 
switching control as described more fully hereinafter. 

A. SOUTHBOUND CLASSIFICATION OPERATION 

When the system operator desires to operate the 
system in the “southbound” mode, with cars entering 
the yard along the “southbound” track 51, he throws 
both of the selector switches 71 and 72 to their 
southbound positions (FIGS. 1 and 2). This completes 
an operating circuit for the request southbound relay 
coil 85 and energizes that relay. At the same time, the 
timer 86 is energized through a circuit comprising the 
contacts 77 and 78 of switches 71 and 72 and the relay 
contacts 84-2 and 83-2, which remain closed. 
The timer 86 comprises a conventional adjustable 

time delay device having a delay interval range of the 
order of a few seconds to a few minutes. For example, 
the timer may comprise a commercially available 
Potter and Brum?eld timer Model CDD21-3-0003 
having an adjustable delay interval of 1.8 to I80 
seconds. Upon completion of the time delay interval 
for which timer 86 is set, the time delay relay coil 87 is 
energized. The time delay relay coil 87 is energized 
only if the operating circuit to timer 86 is maintained 
continuously; any interruption in the energizing circuit 
for timer ‘86 causes the timer to reset and hence causes 
the time delay relay 87 to drop out. The minimum reset 
time is 60 milliseconds. Accordingly, the three request 
relays 83, 84 and 85 are made slow release relays, as by 
connecting a capacitor across the operating coil in each 
instance. The contacts de-energized. As a con 
sequence, with the yard clear and with the storage of 
route switching data clear, the relay contacts 131-1, 
132-1, 133-1 and 123-1 remain closed and the yard 
clear relay coil 88 is energized. When the yard clear 
relay 88 picks up, the yard clearance check is 
completed and the control begins a period for auto 
matic throwing of the track switches for control of the 
cross-over. ‘ 

In some systems, it may not be deemed necessary to 
be certain that the entire yard is clear before initiating a 
new mode of classi?cation operation. Under such cir 
cumstances, the yard occupancy detectors 131 and 132 
can be eliminated, together with the data storage detec~ 
tor relay 133. However, the cross-over must be clear; 
the cross-over occupancy detector relay 123 is essen 
tial to safe operation. 

The operator must set mode switch 42A (FIG. 3) for 
track switch 42 in its automatic position, since auto~ 
matic southbound humping is desired. With the yard 
clear relay 88 energized, and the delay southbound 
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relay 93 having previously been energized, the contacts 
88-4 and 93-3 are closed, completing an energizing 
circuit for the relay coil 122 that establishes a “nor 
mal" command signal for track switch 42. Energization 
of coil 122 results in the closing of relay contacts 122-1 
and 122-2, completing an energizing circuit to control 
unit 106 for track switch 42 that throws track switch 42 
to its normal position if the track switch is not already 
in that position. Of course, these operations actuating 
track switch 42 are completed only if there is no vehi 
cle occupying the track switch, indicated by the fact 
that of the request relays 83, 84 and 85 that connect 
the selector switches 71 and 72 in the energizing circuit 
of timer 86 are so arranged that any change in the 
setting of either selector switch provides more than 60 
milliseconds reset time. As a consequence, any actua~ 
tion of either of the selector switches 71 and 72, how 
ever slight, causes timer 86 to reset, drops ‘out time 
delay relay 87, and initiates the indeterminate state of 
operation described in detail hereinafter. 
With the selector switches 71 and 72 both set for 

southbound operation, and after the time delay relay 
87 has been energized, contacts 87-2 and 85-3 close, 
energizing the southbound delay relay coil 93. This 
marks the end of the initial time delay period for 
southbound humping operation and the beginning of a 
period for checking the yard to make sure that it is 
clear of vehicles before automatic operation is in 
itiated. ' 

If there are no vehicles in the cross-over portion of 
the yard, the presence detector switches 118, 119 and 
120 are unactuated. As a consequence, the cross-over 
occupancy relay 123 remains de-energized. If all of the 
track switches in the “normal" section of the yard, 
comprising track switches 1-18 through 1-2, are clear, 
the normal section occupancy detector relay 131 (FIG. 
4) remains de-energized. Similarly, if all of the track 
switches 19-36 through 35-36 in the “reverse” section 
of the yard are clear of vehicles, the reverse section oc 
cupancy detector relay 132 remains de-energized. At 
the same time, if the storage unit 151 for the route 
switching system is clear, the data storage detector 
relay 133 remains presence detector switch 119B 
remains closed. 
With the presence detector switch 118 remaining 

unactuated, and with mode switch 43A in its automatic 
position as shown in FIG. 3, the relay coil 103 for auto 
matic operation of track switch 43 is energized. 
Similarly, the coil 104 for the relay entailing automatic 
operation of switch 44 is energized, mode switch 44A 
being in its automatic position and presence detector 
switch 118 being unactuated. 

Because the yard clear relay 88 has been energized 
as described above, and the southbound delay relay 93 
has also been energized, contacts 88-2 and 93-2 are 
closed (FIG. 3). With the relay 103 actuated, the con 
tacts 103-2 are closed and supply an actuating signal 
on line 98 to the control unit 95 for track switch 43, 
throwing track switch 43 to its “normal” position. 
Similarly, the contacts 104-2 having closed, an actuat 
ing signal is supplied to the control unit 96 for track 
switch 44 to actuate that track switch to its “reverse" 
position. Thus, the track switch 42 is established in its 
normal position, the track switch 43 is in its normal 
position, and the track switch 44 is in its reverse posi 
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tion. As a consequence, the position detector relays 
142, 144 and 145 (FIG. 4) are all energized. This closes 
contacts 142-1, 144-1 and 145-1 in series with the 
operating coil 91 of the southbound humping relay 
(FIG. 2). The yard clear relay contacts 88-5 and the‘ 
southbound delay contacts 93-1 have previously been 
closed, so that coil 91 is energized and the southbound 
humping relay is actuated. The energization of relay 91 
marks the end of the automatic throwing period for the 
track switches and the beginning of the period of actual 
southbound humping operations. It should be noted 
that provision may be made for a separate checking cir 
cuit in the energizing circuits for the relays 90, 91 and 
92 if desired, to defer operation of those relays pending 
a check of other yard conditions (cars too far advanced 
on hump, hump signals to train crew inoperative or in 
correctly actuated, etc.). 
With classi?cation operations now in progress, the 

southbound humping mode, several operations take 
place in the control system. The actuation of relay 91 
closes contacts 91-1 (FIG. 2) and energizes the rail 
road alarm relay 89. The energization of this relay 
opens contacts 89-2 in the operating circuit for the 
cross-over alarm lamp 116. Lamp 116 ceases its ?ash 
ing, so that the operator knows that humping opera 
tions can go forward. - ' 

The operator can now enter new route switching in 
formation into the system by means of the route data 
entry controls 63 (FIGS. 1 and 4). The energization of 
the‘southbound humping relay 91 closes the contacts 
91-3 in the operating circuit for the track entry push 
buttons and other controls 63 (FIG. 4) and allows the 
‘entry of a new series of routes into the route switching 
system. 
The energization of the southbound humping relay 

91 also closes contacts 91-4 and 91-5 in the input cir 
' cuit from the route storage unit 151 to the control unit 
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105 for track switch 41 (FIG. 3). Closing of these con 
tacts provides for the transmission of throw command 
signals to control unit 105 to actuate track switch 41 
between its normal and reverse positions, as required, 
during the humping operation, depending on whether 
cars are being routed to the “normal" section of the 
yard comprising tracks 1 through 18 or to the “rever 
se" section of the yard comprising tracks 19 through 
36. The route storage unit 151 is a part of the route 
switching control for the yard and hence is not shown 
in detail. The contacts 91-2 connected. in the external 
circuit for control unit 105 also close, affording an 
enabling circuit for the control unit 105 for completion 
of the throwing circuits for track switch 41 as required. 

B. NORTHBOUND CLASSIFICATION OPERATION 

When the system operator desires to use the 
' northbound'track 52 as the entrance track for auto 

60 

matically controlled classi?cation operations, he'actu 
ates both of the selector switches 71 and 72 (FIGS. 1 
and 2) to their respective northbound positions. As 
soon as either one of the selector switches is thrown, 
timer 86 is de-energized and time delay relay 87 drops 
out. This effectively inhibits continuing operation ‘in 
the previous state, whether southbound humping or 
manual operation with the cross-over unlocked, and in 
itiates a new sequence of operations to establish the 
system in its northbound humping condition. 
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After the time delay interval established by timer 86 
has elapsed, the time delay relay 87 is again energized 
(FIG. 2). The request northbound relay 83 has previ 
ously been energized by actuation of selector switches 
71 and 72. As a consequence, contacts 87-2 and 83-3 
are closed, energizing the northbound delay relay 94. 
This completes the delay period for the beginning of a 
new operational condition and initiates the period for 
checking or yard clearance. ' 

As before, if the track switches are all clear, the 
relays 123 (FIG. 3), 131 and 132 (FIG. 4) all remain 
de~energized. If there, are still some cars or other vehi 
cles present in any of the track switches, the establish 
ment of the northbound humping operation is deferred 
until they‘have been cleared by movement of the cars 
into the classi?cation tracks beyond the track switches 
or by movement'out of the yard on tracks 51 and 52. _ 
This also entails the clearing of previously stored route 
switching information so that relay 133 (FIG. 4) is de 
energized when the yard is actually clear. Accordingly, 
with the yard cleared contacts 132-1, 131-1, 133-1 
and 123-1 are closed and the yard‘ clear relay 88‘is 
energized (FIG. 2). This completes the yard clearance 
check and begins the automatic switch throwing inter 
val in establishment of the northbound humping opera 
tion. 

The energization of the yard clearing relay ,88;closes 
its contacts 88-3 (FIG. 3). Since the northbound delay 
relay 94 has previously been energized, contacts 94-3 
are closed and a complete energizing circuit is available 
for the relay 121 used to establish switch 41 in its nor 

‘ mal position. The energization of relay 121 closes con 
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tacts 121-1 and supplies a command signal to control - 
unit 105 to actuate track switch 41 to its normal posi 
tion‘. Track switch 41 remains in this position as long as 
northbound humping is continued. As before, the 
throwing of track switch 41 can be effectedonly if' 
there is no car present in the track switch, as deter~ 
mined by the presence detectorswitch 119A. , , I 

With both of the mode switches 43A and 44A in the 
automatic position, as required for northbound hump~ 
ing operations under automatic control, the two relays 
103 and 104 (FIG. 3) are energized. Consequently, 
their contacts 103-1 and 104-1 are closed. The‘con 
tacts 94-2 of the northbound delay relay and the con 
tacts 88-2 of the yard clear relay have previously been 
closed, so thatboth lines 97 and 99 (FIG. 3) are ener 
gized, supplying a reverse throw command'signal to 
control unit 95 for track switch 43 and a normal throw 
command signal ‘to control unit 96 for track switch 44. 
This conditions the two track switchs 43 and 44 as 
required for humping operations using the northbound 
lead-in track_52. 
The switch position detector circuits (FIG. 4) are 

now‘ energized ‘in accordance with the positions of 
track switches 41, 43 and 44. Thus, relay‘14l for track 
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With northbound humping operations initiated, rail 

road alarm relay 89 is energized through the‘ 
northbound humping relay contacts 90-1 (FIG. 2). 
This opens contacts 89-2 and interrupts the ‘flashing 
operation of the cross-over alarm 116. The energiza 
tion of the railroad alarm relay 89 also closes the con 
tacts 89-1 to complete a holding circuit for the yard 
clearance relay 88 to keep that relay energized even 
though any of the occupancy detector relays may be 
energized as cars pass into and through the yard. 
With the northbound humping relay 90 energized, 

contacts 90-3 (FIG. 4) are also closed, energizing the 
track entry controls 63 to allow entry of route 

' switching information into the route switching portion 
of the system. As shown in FIG. 3, the contacts 90-2 

’ are closed, completing an enabling circuit for the con- _ 
trol unit 106 for track switch 42 and permitting actua 
tion of the track switch‘42 in response to signals from 
the route switching data storage unit 151. These signals 
are supplied from the route storage unit 151 through 
contacts 90-4 and 90-5, which are now closed. It 
should be ‘noted that the connections from the route 
storage unit 151' to control unit 106 are inverted as 
compared with the connections from storage unit 151 
to track switch control unit 105, permitting use of a sin~ 
gle route storage unit to control either of the track 
switches 41 and 42 dependingupon whether the opera 
tion is proceeding in the northbound humping mode or 
the southbound humping mode‘. 

0. UNLOCKED CROSS-OVER (MANUAL) 
OPERATION ‘ > t 

In the‘ unlocked cross-over operating state, the con 
trol system provided for manual ,operation‘of the cross 
over switches 41, 42, 43 and 44. This operating condi 
tion is initiated by the operator throwing both‘of the 
selector switches 71 and 72 (FIGS. 1 and 2) to their un 
locked cross-over positions. When this is done; the 
energization of timer 86 (FIG. 2) is momentarily inter‘ 
rupted and then restored, and the request cross-over 
relay 84 is energized. This initiates the same time delay 
as for either northbound or southbound humping, 
completed upon energization of the time delay relay 
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switch 41 normal, relay 143 for track switch 43 reverse, 2 
and relay 146 for‘track switch 44 normal are all ener 
gized (FIG. 4). This completes an operating circuit to 
the humping northbound relay 90 (FIG. 2) through the 
circuit comprising the yard clear contacts 88-5, the 
delay northbound contacts 94-], and the position relay 
contacts 141-1, 143-1 and 146-1. Energization of 
relay 90 ends the automatic track switch throw period 
and permits the initiation of northbound humping 
operations. ' 

65 

When the time delay relay 87 picks up, its contacts 
87-2 close. Contacts 84-3 of the request cross-over 
relay 84 are already closed. Assuming that the cross 
over is unoccupied byiany vehicle, the‘cros‘s-over occu 
pancy relay 123 (FIG. 3) is de-energized so that con 
tacts 123-2 (FIG. 2)‘ remain closed. If there is no 
remaining route storage information in the display, in 
dicating that no car is traversing ‘the yard toward a 
destination track, the data storage relay 133 (FIG. 4) is 
de-energized so that the contacts 1334 (FIG. 2) 
remain closed. Under these circumstances, the unlock 
cross-over relay 92 is energized, closing its own con 
tacts 92-2 to establish a holding circuit that will main 
tain the relay energized even though cars are sub 
sequently moved through the cross-over and into the 
yard. . i 

The energization of the unlock cross~over relay 92 
actuates the relay contacts 92-7 (FIG. 2) from the 
position shown in the drawing'to their alternate‘posi 
tion, establishing a direct connection from the cross 
over alarm 116 to the power line 81. Accordingly, the 
cross-over alarm 116 is energized on a continuous ba- ~ 
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sis, instead of ?ashing, signalling the operator that the 
cross-over has been unlocked and can be controlled 
manually. Contacts 92-1 also close, in the energizing 
circuit for the railroad alarm relay 89 (FIG. 2). This 
completes a holding circuit for the yard clearance relay 
88 by closing contacts 89-1. 

Energization of the unlocked cross-over relay 92 also 
closes the contacts 92-3 that are connected to the 
mode switch 43A (FIG. 3). Now, when the operator ac 
tuates switch 43A to either its normal or reverse posi 
tion, appropriate command signals are supplied to con 
trol unit 95 to actuate track switch 43. Similarly, con 
tacts 92-4 are closed, allowing manual actuation of the 
control unit 96 for track switch 44 by means of mode 
switch 44A (FIG. 3). In addition, contacts 92-5 are 
closed, completing an enabling circuit for control unit 
105 for track switch 41; track switch 41 can now be 
manually thrown by operation of mode switch 41A. In 
the same manner, the closing of contacts 92-6 condi 
tions control unit 106 for manual actuation of track 
switch 42 by means of mode switch 42A. It is thus seen 
that, with the control system in the unlocked cross-over 
condition, any and all switches can be actuated 
manually to control the movement of cars into the yard 
when automatic switching is not desired. 

INHIBITED OPERATIONAL STATE 

There are several operating conditions for the system 
in which it is necessary and desirable to preclude the 
transfer of cars through the cross-over and into the 
classi?cation yard and particularly to preclude the 
throwing of the cross-over track switches 41 through 
44. This same inhibited operational condition provides 
for the prevention of entry of route switching informa 
tion. As long as the inhibited operational state is main 
tained, the cross-over alarm indicator 116 ?ashes inter 
mittently to caution the operator that humping should 
not be attempted. Other warning devices, such as 
signals on the tracks 51 and 52 ahead of the cross-over, 
may also be actuated. 
The ?rst situation that can cause the control system 

to assume this inhibited operational state occurs when 
the two selector switches 71 and 72 (FIGS. 1 and 2) are 
not in corresponding positions. Under these circum 
stances, none of the three request relays 83, 84 and 85 
isv energized and there is no complete energizing circuit 
for timer 86 (FIG. 2). Accordingly, the time delay relay 
87 cannot be energized and the relays 90, 91, 92, 93 
and 94 all remain deenergized. As a consequence, the 
railroad alarm relay 89 cannot be energized. The cross 
over alarm indicator 116 remains connected in circuit 
with the ?asher 115 and gives a continuous intermittent 
signal to the operator that humping should not be at 
tempted. 
A similar ‘situation obtains when the selector 

switches 71 and 72 are both thrown to either the 
northbound or southbound position but the yard has 
not been cleared so that the yard clear relay 88 cannot 
be energized. For example, a change from some other 
operating condition to the southbound humping condi 
tion may be attempted while a car is still present in 
some part of the cross-over comprising track switches 
41 through 44 and the connecting tracks 46 and 47. 
Under these circumstances, the cross-over occupancy 
relay 123 (FIG. 3) is energized through one of the 
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presence detector switches 1 18, 119 or 120. This opens 
the contacts 123-1 in series with the yard clearance 
relay 88 (FIG. 2). Under these conditions the 
northbound and southbound humping relays 90 and 91 
cannot be energized because the contacts 88-5 remain 
open. The railroad alarm relay 89 cannot be energized 
and the warning signal, the ?ashing of cross-over alarm 
1 16, continues. 

It may also happen that either the northbound or 
southbound humping state is requested but one of the 
cross-over switches fails to throw to the requisite condi 
tion for that state. This condition is re?ected in a 
failure to energize the required combination of switch 
position relays 141 through 146 (FIG. A). Under these 
circumstances, the required humping relay 90 or 91 
(FIG. 2) is not energized and the inhibited operational 
state is maintained. 
The inhibited operational state also obtains when the 

selector switches 71 and 72 are actuated to their un 
lock cross-over positions but a vehicle is present some 
place in the cross-over as indicated by energization of 
the cross-over occupancy relay 123. When this occurs, 
the contacts 123-2 in series with the unlock cross-over 
relay 92 are open and that relay cannot be energized. 
Under these circumstances, the contacts 92-1 in series 
with the railroad alarm relay 89 remain open; 
moreover, the yard clear relay 88 cannot be energized. 
The alarm indicator 116 continues to ?ash and signals 
the operator that a humping operation should not go 
forward. 
The same operational conditions obtain when route 

commands remain in the storage unit, from previous 
operations, so that the relay 133 (FIG. 4) is energized. 
This prevents completion of the sequence of operations 
necessary to achieve the unlocked cross-over operating 
condition, since the contacts 133-2 in series with the 
unlock cross-over relay 92 are open and the contacts 
133-1 in series with the yard clear relay 88 are open. 
The presence of cars in the yard during changeover, in 
dicated by the energization of the occupancy detector 
relays 131 and 132, produces the same result. 

CONCLUSION 

From the foregoing description, it will be apparent 
that the cross-over control of FIGS. 1-4 provides a 
selector means, comprising the two selector switches 
71 and 72 and the three request relays 83, 84 and 85, 
that actuates the control to any one of the three follow 
ing conditions: 

A. automatic route switching using the southbound 
inlet track 51, 

B. automatic route switching using the northbound 
inlet track 52, and 

C. manual control of the cross-over track switches 41 
through 44 (the unlocked cross-over condition). 

The southbound delay relay 93, in conjunction with the 
control units 95 and 96 for track switches 43 and 44, 
affords a ?rst track switch control means that is actu 
ated when the selector is in condition A to throw the 
downstream track switch 43 in the southbound track to 
normal condition and to throw the downstream track 
switch 44 in the northbound track 52 to‘ reverse posi 
tion. The track switches 43 and 44 are maintained in 
these positions, by the same control, as long as 
southbound humping (condition A) is maintained. A 
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second switch control means, comprising the contacts 
94-2 of the northbound delay relay 94 in combination 
with the controls 95 and 9,6, affords the same operation 
with respect to the downstream cross-over track 
switches, but with the track switch positions reversed, 
for northbound humping (condition B). 
The time delay means of the control system, com 

prising the timer 8,6 and the relays 87, 93 and 94, in 
hibits actuation of theswitch position control means 
for a predetermined time interval, the time delay of the 
timer 86‘, whenever the selector means, selector 
switches 71 and 72, is actuated from one operating 
condition to another. For either of the operating condi 
tions A and 8, comprising southbound humping and 
northbound humping, the contacts, of the‘ relays 90 and, 
9,1 connect the route switching data storage unit 151‘ to 
the two‘ upstream‘ cross-over track switches41= and142, 
through controls 105“ and, 106, to, provide for auto 
mated control of the upstream track switches. The in 
version of the connections that‘ the relay contacts af 
ford between storage unit‘ 151, and controls 105 and 
106 makes‘ it possibleto use the route storage data 
without change regardless of. whether the southbound 
or the northbound inlet track is beingused. The occu 
pancy clearance means, comprising the cross-over oc 
cupancy detectorrelay 123, the yard clearance‘ relay 
88, and the humping relays 90 and 91 is effective to in 
hibit actuation of both the‘switch control means for the 

‘ downstream track switches and the couplingmeansfor 
actuation of the upstream trackswitches whenever the 
cross-over is occupied. 

Additional safety. is provided‘by ‘the, track switch 
position detectors 141 through 146, which inhibit auto~ 
mated control of the upstream cross-over track 
switches 41 and 42 until the downstream switches 43 
and‘ 44 have reached the. required‘ positions for ‘the 
operating condition currently determinedby the selec 
tor switches ‘71 and 72. The alarm, including the relays 
89and 92‘and the. lamp 116, effectively warns the 
system operator not to, initiate a. new classi?cation 
operation whenever the selector switches 71 and 72 are 
set for‘ eithernorthbound orsouthbound humping but 
actuation of ‘the cross-over track switches has, been in 
hibited by the time , delay. means, the‘ occupancy 
clearance means, or the track switch ,position detector 
means of the overall control system.‘ 

‘ Additional inhibition on operation is provided by the 
relay contacts connected inthe enabling circuits‘ for 
both‘of the track switch‘ control units 105 ‘and 106. 
Whenever the control system is not fully established in 
either‘ the northbound humping condition, or the un 
locked cross-over condition (conditions B and C) the 
upstream track switch 41in the southbound inlet track 
cannot be thrown because none of the contacts 91-2, 
92-5, and 121-2 is closed. The external relay contacts 
in, the enabling circuit for the control unit of a track 
switch 42 perform. the same inhibition function with 
respect to that track ‘switch whenever the control 
system is not fully established in either the southbound 
or the unlocked ‘cross-over condition (conditions A and 
C), ~ 

Although electromagnetic relays have been shown 
and described as the principal operating elements in 
the control system, it‘ will be recognized that other con 

. trol elements, particularly solid state gates, ?ip-?op cir 
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cuits, and the like can be utilized instead of the relays 
to achieve the same operating results. The control 
system of the invention affords an efficient and effec 
tive means for actuating a cross-over between two inlet 
tracks to an automated railroad classi?cation yard 
without inte‘rferring with automated route switching in 
the yard. The control system permits the route 
switching equipment to control the cross-over as well, 
as the yard without introducing any substantial addi— 
tional possibility for collision or other error in yard 
operation. 
We claim: 
1. A cross-over control for an, automated railroad 

classi?cation yard including ?rst and second“ yard sec 
tions each comprising a plurality of individual‘ classi? 
cation tracks, first and second substantially parallel 
inlet tracks leading into said first and second yar‘d‘ sec 
tions, respectively, a cross-over between said inlet 
tracks ahead of said yard sections comprising, in each 
inlet track, an upstream cross-over‘ track switch and a 
downstream cross-over track switch with the upstream 
cross-over track switch in each inlet track‘ connected‘to 
the downstream cross-over track switch in the other 
inlet track, storage means‘for sloring route switching 
data to direct individual cuts of cars to each classi?ca 
tion track in the entire yard, and‘route switching‘ means 
for actuating the track switches in the yard ‘ in ac 
cordance with data stored in said ‘storage means,‘ said 
cross-over control comprising: ‘ - 

selector means actuatable to any one of the following 
operating conditions: 
A. automatic route switching control using‘the first 

inlet track, - 

B. automatic route‘ switching ‘control using the 
second inlet track, and ‘ 

C. manual control of 'the track switches for the 

?rst track switch control means, actuated by said‘, 
‘selector means when said selector means is‘ in con 
dition A, for‘throwing the downstream cross-over 
track switches and maintaining ‘the same in ‘the fol 
lowing positions: ' 

first inlet track, normal 
second inlet track, reverse; ‘ 

second track switch control means, actuated ‘by said 
selector means when said selector means is‘in con 
dition B, for throwing the downstream cross-‘over 
track switches and maintaining the same‘in‘ the fol 
lowing positions for condition B: ‘ 

?rst inlet track, reverse 
second inlet track, normal; 

time delay means for inhibiting, actuation of ‘said 
switch control means for a predetermined’ time in 
terval whenever said selector means is actuated 
from one condition to another; 

coupling means for connecting said upstream cross~ 
overttrack switches to said storage means for con- ' 

trol by said storage means whenever, said selector ‘ 
means is in either of conditions A and B; and 

occupancy clearance means for determining whether‘ 
any portion of said cross-over, including said 
cross-over track switches, is occupied, and for in 
hibiting actuation of said switch control means and 
said coupling means whenever occupancy is de-~ 
tected. 
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2. A cross-over control for an automated railroad 
classi?cation yard, according to claim 1, and further 
comprising: 

track switch position detector means for detecting 
the positions of said downstream cross-over track 
switches and for inhibiting actuation of said 
coupling means until said downstream cross-over 
switches have reached the required positions for 
the operating condition currently determined by 
said selector means. 

3. A cross-over control for an automated railroad 
classi?cation yard according to claim 2, and further 
comprising: 

alarm means for warning an operator not to initiate a 
new classi?cation operation whenever the selector 
has been set for either condition A or B but actua 
tion of any of said ?rst track switch control means, 
said second track switch control means, and said 
coupling means is inhibitied by any of said time 
delay means, said occupancy clearance means and 
said track switch position detector means. 

4. A cross-over control for an automated railroad 
classi?cation yard according to claim 3 in which said 
alarm means comprises a visual warning device that is 
quiescent whenever the control is established in either 
of operating conditions A and B, that is continuously 
actuated whenever the control is established in operat 
ing condition C, and that is intermittently actuated 
whenever the control is in any other operating condi 
tion. 

5. A cross-over control for an automated railroad 
classi?cation yard according to claim 1 in which said 
coupling means includes a ?rst pair of coupling circuits 
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from said storage means to said upstream track switch 
in said ?rst inlet track and a second pair of coupling cir 
cuits from said storage means to said upstream track 
switch in said second inlet track, and in which said first 
pair of coupling circuits is inverted with respect to said 
second pair to allow control of both upstream track 
switches from a single stage of data storage. 

6. A cross-over control for an automated railroad 
classi?cation yard according to claim 1, and further 
comprising detector means for detecting the presence 
of route switching data in said data store and for in 
hibiting actuation of said switch control means and said 
coupling means until such data has been cleared. 

7. A cross-over control for an automated railroad 
classi?cation yard according to claim 1 and further 
comprising: 

?rst inhibiting means to inhibit throwing of said up 
stream track switch in said ?rst inlet track when 
ever the control is‘ not fully established in either of 
the operating conditions B and C; and 

second inhibiting means to inhibit throwing of said 
upstream track switch in said second inlet track 
whenever the control is not fully established in 
either of the operating conditions A and C. 

8. A cross-over control for an automated railroad 
classi?cation yard according to claim 1, in which said 
?rst track switch control means throws the upstream 
cross-over track switch in said second inlet track and 
maintains it in normal position, and in which said 
second track switch control means throws the upstream 
cross-over track switch in said ?rst inlet track and 
maintains it in normal position. 

* * * * * 


