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ABSTRACT OF THE DISCLOSURE 
As a cut traverses a switch in a classification yard, a 

time interval is computed as a product of the distance 
to clearance beyond that switch and the difference be 
tween the reciprocals of the speeds of that cut and the 
following cut, where the following cut speed is greater. 
During this time interval, delivery of a diverging route 
switch control for the following cut is delayed. If the fol 
lowing cut enters the switch detector section prior to 
expiration of computed time delay, the switch is locked 
to prevent a diverging movement which would result 
in a cornering accident. 

This invention pertains to a method of and apparatus 
for preventing the cornering of cuts of cars in railroad 
classification yards. More specifically, our invention re 
lates to an arrangement which enforces a computed time 
delay prior to the establishment of diverging routes over 
a track Switch if relative speeds of successive cuts of cars 
which are to move over that switch create the probability 
of a cornering situation. 
One problem in the operation of railroad classification 

yards, for which no satisfactory solution has been achieved 
in the past, is cornering between successive cuts of cars 
moving over a particular switch along diverging routes. 
The term "cornering' is herein defined as that condition 
or action which occurs when a second cut of cars, mov 
ing over a track switch along the diverging route, catches 
up with the preceding cut within the distance beyond 
the switch where there is no clearance between the bodies 
of the railroad cars and a collision occurs. Under this 
condition, serious damage to the cars and their contents 
may occur and the possible derailment of the cars causes 
extra expense and delays the scheduled operations of that 
particular yard. As partial solutions in the prior sys 
tems used to control such classification yards, a first meth 
od reduces the humping speed and thus increases the 
separation between successive cuts of cars while a second 
solution provides longer switch detector sections so that 
the switches will be locked in position when successive 
cuts of cars have relatively little separation. The first so 
lution reduces the operating capacity of the yard since a 
fewer number of cars may be moved over the hump in a 
specific period of time. The second solution tends to in 
crease the frequency of misrouting of cuts of cars and 
thus slows yard operations and increases the expense since 
time must be expended to find the cars which have been 
misrouted and then trimming time allowed to correctly 
reclassify or position the cars in the storage tracks. How 
ever, the cornering problem is serious enough that the 
delays or reduced capacity caused by these two partial 
solutions received some acceptance since the collisions 
and possible derailments when cornering occurs are more 
than likely to cause even more expense and serious de 
lays. Further, it is recognized that a following cut of cars 
which is moving at a higher speed and catches up to 
a preceding cut moving along the same track so that 
coupling occurs during movement causes no more dam 
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2 
age, in fact is no more serious, than coupling occurring 
in the storage tracks. With the use of digital computers 
in the more recent and improved automatic control sys 
tems for classification yards, there is an increased capac 
ity for handling control functions due to the capacity of 
the computer. An example of such a system is described 
in the Automatic Classification Yard System Manual 555 
published by the Signal & Communications Division of 
Westinghouse Air Brake Company, the assignee of this 
present application. This increased capacity of the con 
trol System to handle additional functions and informa 
tion has suggested to us a new and improved solution for 
the problem of cornering between successive cuts of cars 
traversing the same switch. 

Accordingly, an object of our invention is an improved 
arrangement for anti-cornering protection in railroad clas 
sification yards. 
Another object of our invention is apparatus which pre 

Vents cornering accidents between successive cuts of cars 
moving across a track switch when the diverging route 
has been preselected for the following car. 

Still another object of our invention is an improved 
method for providing anti-cornering protection during 
the automatic operation of railroad classification yards. 
A further object of our invention is a method for pro 

viding anti-cornering protection at a track switch in which 
the operation of this switch to establish a diverging route 
for the Second of two successive cuts of cars traversing the 
Switch is delayed for a time interval computed in ac 
Cordance with the car clearance distances beyond the 
Switch and the difference in speeds of the two cuts. 

It is also an object of our invention to provide an anti 
cornering arrangement which computes a time delay for 
enforcement prior to the operation of a switch to estab 
lish a diverging route for the second of two successive 
cuts of cars moving across the switch if a probability of 
the cornering of the lead cut of cars by the following 
cut exists, 

Other objects, features, and advantages of our invention 
will become apparent from the following description when 
taken with the appended claims. 

In the practice of our invention, it is apparent that 
the principal application of the novel arrangement will be 
in classification yards where the operation is fully auto 
mated through a control system based on the use of a 
digital computer, as in the example described in the 
previously cited Manual 555. However, it is to be under 
stood that the basic method of operation described here 
inafter may be applied at any railroad track switch loca 
tion where control apparatus is available having the 
capability of performing the functions and storing in 
formation discussed hereinafter. More specifically, in 
practicing our invention, the speed of each cut of cars 
traversing a track Switch is measured at that point. In the 
specific showing herein, this speed measurement is ac 
complished by determining the time of passage at a point 
adjacent the track switch between the first and last axle 
of the cut of cars. In the automatic control system as 
sumed, the length between these axles has already been 
recorded and is stored in the control computer. Thus the 
speed may be computed by dividing the distance between 
the axles by the time elapsed between the passage of the 
selected axles. Following this speed measurement, the 
existence of a potential cornering situation is determined 
by checking the next approaching cut of cars for a higher 
speed and a requirement for a diverging route at that 
switch. These facts are already stored in the control com 
puter storage banks due to previous operations in con 
trolling the approaching cut of cars this far along its 
selected route. A time interval is then computed as a 
product of the difference between the reciprocals of the 
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speeds of the two successive cuts of cars and a prese 
lected clearance distance along each diverging track 
beyond that switch. The latest available speed informa 
tion stored in the computer for the following cut is used 
while the just measured speed for the leading cut of cars 
as it passed over that switch is available. A preselected 
distance to clearance for each switch in the yard is also 
stored in the computer. This distance to points along the 
diverging tracks beyond the switch is selected such that 
any combination of configurations of two cars will clear 
at that point, that is, no cornering will occur. This com 
puted time interval is applied as a delay time prior to 
the delivery of the next position control to this switch 
movement, that is, the position control for establishing 
the route for the following cut. The computation formula 
is developed, as will be explained later, so that if the 
switch could be changed and the following cut arrives 
within the switch detector section prior to the expiration 
of this time period, there is a very high degree of prob 
ability that cornering will occur. However, when the 
position control is delivered with the following cut within 
the detector section, the switch is locked so that no move 
ment can occur and the diverging route is not established. 
Of course the following cut is misrouted and a catch 
up with the preceding cut may occur within a relatively 
short distance, but the more serious situation of the cor 
nering accident is avoided. If the following cut has not 
reached the detector section, prior to the expiration of 
the time delay, the position control delivered to the 
switch movement is executed and the diverging route is 
established, since cornering can not now occur. 
We shall now describe the arrangement of our inven 

tion in greater detail referring from time to time to the 
accompanying drawings in which: 

FIG. 1 is a schematic illustration of two single cars 
moving over a switch showing the various distances and 
factors used to derive the anti-cornering equations. 

FIG. 2 is a diagrammatic illustration of a portion of 
a railroad classification yard to which our invention is 
applied. 
Where appropriate, similar reference characters have 

been used in each of the drawing figures to designate 
similar elements of the illustrations. 

Referring now to FIG. 1, there is shown, by conven 
tional single line representation, a stretch of railroad 
track extending from the left of the drawing through the 
marked points A, B, C, D, and F. This stretch of track 
includes a typical track switch, designated W, which at 
times may be positioned to divert cars to the track stretch 
through points E and G. Point C is specifically located 
a few feet in the approach to the points of track switch 
W. A wheel detector device or the equivalent apparatus 
is associated with point C to provide the means to sense 
when an axle of a moving car is located at that point. 
Such method of detecting the axles of moving cars is 
conventional and the details need not be shown. 

Points B, D, and E define the boundaries of the lock 
ing area for the track switch, more commonly known as 
the switch detector section. A conventional track, circuit 
or other well known means is provided to detect the 
presence of one or more axles within this switch detec 
tor section and, under such situation, to prevent the 
Switch control circuits from responding to any position 
ing control that might be supplied in an attempt to make 
the switch change position. These points are so located as 
to insure that the switch can not change position when 
any car is passing over it. Of course, the nearest to this 
Switch that the first axle of any approaching car can be 
located and still have the switch change position to 
establish a route for that car is point B. 

Points F and G are defined as the clearance points for 
the track switch. Said in another way, when a car is 
routed toward point F, its last axle must advance at 
least as far as point F to assure it will not be cornered by 
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4 
a car is routed toward point G, its last axle must reach 
that point in order to insure against a similar cornering 
by a car moving along the track towards F. The location 
of points F and G are determined when setting up the 
yard control system by taking into account track curva 
tures and the worse case car body geometries to be ex 
pected. With points F and G defined in this way, track 
sections CF and CG are not necessarily equal in length. 
However, for purposes of the anti-cornering arrangement 
provided by our invention, their lengths are set equal to 
the greater of the two. Such clearance distances for each. 
switch in the classification yard will be predetermined 
and stored within the control computer. 

Point A is not a specifically fixed location but is rather 
defined as the location of the first axle of a following 
car, such as car 2, when the last axle of the leading car, 
such as car 1, is located at point C. Since the location of 
point A thus depends upon the spacing between cars, it is 
obviously a variable. If the car spacing is such that point 
A falls within the switch locking area, that is, within the 
bounds of points B, D, and E, cornering obviously can 
not take place since the switch is locked. Therefore for 
purposes of the anti-cornering computations involved in 
the arrangement of our invention, point A is constrained 
to be at, or in the approach to, point B. - 
Two single car cuts are shown moving along the stretch 

of railroad track, each represented in schematic form as 
a 4-axle car. However, as will become apparent, anti-cor 
nering protection for 6- or 8-axle cars will be provided in 
a similar manner. The symbols L1 and L2 are defined as 
the wheel bases, that is, the distance from the first axle to 
the last axle for cars 1 and 2, respectively. For multi-car 
cuts, the distance L is also measured from the first axle, 
of the first car, to the last axle, of the last car. The sym 
bols O and O2 are, respectively, the overhangs for cars 
1 and 2, that is, the distance at each end of the car from 
the end of the car body to the center of the first axle at 
that end. These lengths, or distances O, may or may not 
include the length of the coupler at the end of the car. 
However, as will become apparent later, this is unim 
portant to the arrangement of our invention since these 
distances cancel out of the equations used. The length 
L for each car or cut of cars will be stored within the 
control computer, having been determined during the 
measurement of the parameters of each car or cut of cars 
moving throughout the yard. One arrangement for mak 
ing these measurements is described and shown in a co 
pending application for. Letters Patent of the U.S. 
Ser. No. 712,738, filed Mar. 13, 1968 by E. F. 
Brinker for the Measurement of Freight Car Parameters, 
which application has the same assignee as this present 
application. Also shown, associated with each of the 
Schematic illustrations for the moving cars, are velocity 
arrows designated Vi and V2. These symbols designate 
the Velocities of the respective cars and are assumed for 
practical purposes to remain constant as the cars move 
through the area of interest in the direction shown. 
With car 1 in FIG. 1 routed towards point F as illus 

trated, We shall assume that the proper preselected rout 
ing for car 2 is towards point G. Cornering between these 
two cars will then occur if the switch can change position 
and car 2 can overtake car 1 before the last axle of car 1 
reaches point F. But this overtaking condition can exist 
only if the following inequality is true: . . 

ScESSAB+SBC+Scg- (O-O.) 
V V (1) 

where: 

SAB length of track section AB 
SBc-length of track section BC 
ScF-length of track section CF 
Sco-length of track section CG 

a following car routed towards point G. Similarly, when 75 V, V, O, and Oa -as previously defined. 
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Since the quantity (SEc-(O1--O2)) is approximately 
equal to zero and is anyway very much less than Scot, ex 
pression (1) may be simplified to the following: 

SigE-SABScg 
V V (2) 

By rearranging expression (2), we obtain: 

SAB SF-g) V V. V. (3) 
If car 1 is routed toward point G and the proper routing 
for car 2 is toward point F, an expression for the Over 
take condition can be developed in a manner similar to the 
development of expression (3), resulting in: 

SAB- (-5) V V. V. (4) 
Since Sco and ScF are equal by definition, expressions (3) 
and (4) are identical. By substituting Sc for ScF and ScG, 
a general expression that applies to both of the two over 
take conditions is obtained: 

SAB 
ACSc((-) (5) 

Both the left-hand and right-hand sides of inequality (5) 
dimensionally represent time, since each is distance 
divided by velocity. 

Expression (5) provides the basis for our anti-corner 
ing protection arrangement. This basis may be stated to 
be that potential cornering situations will be prevented if 
the track switch can not change position when this in 
equality is satisfied by existing car spacings and velocities. 
This can be accomplished by imposing a time constraint 
on the control of the switch. Thus a time interval of delay, 
prior to positioning the switch to establish the diverging 
route for the following car, must normally be provided, 
i.e., computed, when each car traverses the Switch. Said 
in another way, as long as the time for the following car 
to reach the detector section, i.e., arrive at point B, which 
time is represented by the left quantity of expression (5), 
remains less than the catchup time beyond the Switch, as 
represented by the right quantity, cornering will occur if 
the switch is allowed to change position to establish a 
diverging route for the following car. Conversely, if car 
spacings and velocities are such that the time prior to ar 
rival at point B for the following car, i.e., the left quan 
tity, is equal to or greater than the catch-up time of the 
right quantity, cornering will not occur even if the Switch 
changes position. Therefore, if, subsequent to the time 
that the last axle of car is located at point C, the "com 
mand' for the switch to change position is not delivered 
to the switch control circuits until a time interval has 
elapsed that is equal to or greater than the catch-up time 
represented by the right quantity of expression (5), any 
potential cornering will be prevented. 
For computation purposes, the left quantity of the in 

equality (5) is not a readily usable item, from a prac 
tical standpoint, since, by the definition of point A, the 
distance SAB is a relatively unmeasurable variable for 
each car. However, the right quantity contains only terms 
which may be measured for each car or for which in 
formation is predetermined and thus available. Thus, this 
delay time interval for each car traversing the switch 
may be represented by the right quantity of expression 
(5) and can be expressed by the following equation: 

T-S(-) (6) 
This means that, when the car spacing and car velocities 
are such that cornering can occur, i.e., inequality (5) is 
satisfied, the switch will not be "commanded' to change 
position until the first axle of car 2 has passed point B. 
Such being the case, the switch cannot change position 
and cornering will be prevented. If car spacing and veloc 
ities are such that cornering cannot occur, i.e., inequality 
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6 
(5) is not satisfied, time T will elapse before the first axle 
of car 2 has passed point B. Under this condition, when 
the switch "command' is delivered, the switch will change 
position to properly route car 2. It is obvious that only 
positive values of T (when V2 is greater than V) are 
used to impose time constraints on control of the switch. 
The basic anti-cornering arrangement described above 

may be applied at every switch location in a classifica 
tion yard. Referring to FIG. 2, we shall describe the 
general details of such an application and also in a gen 
eral way the operation thereof. FIG. 2 is a diagrammatic 
illustration of an anti-cornering system in a classification 
yard using a flow chart and conventional block diagram 
format to represent the apparatus and its operation. The 
single line representation at the top of FIG. 2 illustrates 
part of the track layout in a classification yard. In the 
portion illustrated, cuts of cars moving from the crest of 
the hump at the left of the drawing travel through the 
master retarder, over switch W, through the group re 
tarder for one group of storage tracks, and over at least 
Switch Wa to the preselected one of that group of storage 
tracks, here designated as tracks 8 to 14. Switch Wides 
ignates a track switch which routes cars over one diverg 
ing track to storage tracks 1-7 and by the other diverging 
movement to the previously mentioned storage tracks 
8-14. Switch W2 is the initial group switch for routing the 
cuts of cars to the various tracks of the illustrated storage 
group. Other switches associated with storage track group 
8-14 are not specifically designated but similar control 
arrangements including the anti-cornering protection are 
provided for each of these switches. 

This particular classification yard is provided with an 
automatic system of operation, controlled by a digital 
computer shown by a conventional block at the bottom 
of FIG. 2. Various forms of digital computers may be 
adapted and applied to control such automatic classifica 
tion yard systems. A specific example of one such com 
puter unit actually used in an automatic yard control sys 
tem, which further includes the anti-cornering arrange 
ment disclosed herein, is the Honeywell Model DDP-516, 
manufactured by the Computer Control Division of 
Honeywell, Inc., located in Framingham, Mass. The inter 
facing of the computer with the other yard apparatus, and 
its programming to execute the control functions required, 
are not a part of the inventive concept herein disclosed. 
Thus it is sufficient to define that this computer receives 
the routing information for the cuts of cars, issues switch 
controls to properly establish the desired routes to the 
preselected storage tracks, receives car and track char 
acteristics and condition measurements from the track 
side apparatus, computes the desired leaving speed from 
the various retarders, issues controls to these retarders 
for operation to obtain the selected speeds, and receives 
car speed information measured at various points as cuts 
of cars move throughout the yard to the selected storage 
tracks. The computer records and/or stores the informa 
tion and measurements for later use as needed in the 
operation of the control system. A specific arrangement 
is described in the previously cited Manual 555. In addi 
tion to car speed information, the stored information in 
cludes car lengths and other related parameters for the 
various cuts of cars moving in the yard, as described, for 
example, in the aforementioned Brinker application, and 
the predetermined clearance distance for each switch. 
The flow chart arrows shown in FIG. 2 indicate in 

Some greater detail the information received and the con 
trols issued, both of which are recorded, which are par 
ticularly involved in the anti-cornering arrangement of 
our invention. For example, a desired leaving speed is 
computed for the master retarder and for a group retarder 
for each cut of cars. These are indicated by the flow lines 
designated by symbol Vd with a prefix M or G designat 
ing the master or group retarder. The actual exit speed 
from the retarders for each cut of cars is measured by 
the associated radar apparatus, conventionally shown, 
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which is provided with a velocity meter so that direct 
speed information is supplied to the computer, as desig 
nated by the flow lines Ve. Both the Vd and Ve speed 
information for each cut of cars as it passes through the 
master and group retarders is stored by the computer. It 
is to be noted that the distance between the end axles, that 
is, the lead axle and the final axle of each cut of cars, 
is also stored within the computer. This distance is meas 
ured during the approach to the master retarder, as de 
scribed in the aforementioned Brinker application, and is 
supplied to the computer as indicated by the flow line 
designated by the previously defined symbol L. As each 
cut of cars traverses a switch location, its present speed is 
measured in a manner previously described briefly and 
in more detail shortly. This information is supplied to the 
computer for storage as illustrated by the flow lines des 
ignated by symbol V with a prefix in accordance with 
the associated switch location. 
The remaining flow lines, designated by the symbol WP 

with a subscript to designate the particular associated 
switch, represent the positioning controls supplied from 
the computer to the switch movements in order to estab 
lish the preselected routes for the cuts of cars. The neces 
sary inputs, outputs, and stored programs are provided 
within the computer so that the car following action and 
the issuance of the necessary switch control at the proper 
times are performed by the computer. However, the 
switch locking constraints upon the operation of the 
switch movements is provided within the switch detector 
sections and associated wayside apparatus and not within 
the computer. In other words, the computer controls the 
positioning of the track switches only to the extent that 
it delivers positioning commands to the external switch 
control and locking circuits. These external control and 
locking circuits provide the necessary safety so that Switch 
points are not moved while cuts of cars are passing over 
them, or are within such a short range of approach that 
the full movement of the switch points cannot be com 
pleted before the arrival of the lead wheels of the car. 
Such safety controls are conventional in the automatic 
operation of switch movements and need not be further 
described. 

It is now assumed that two cuts of cars are approach 
ing switch W, these cuts having moved along the selected 
routes from the hump through the master retarder, Switch 
W, and the selected group retarder towards Switch W2. 
The final speed control function for each cut is performed 
as it passes through the group retarder. The various items 
of speed information have been recorded for each of 
these cuts and stored in the digital computer. For exam." 
ple, for each cut, speed information designated by the 
flow lines MV, MV, WV, GVd, and GVe has, or 
shortly will have, been taken and recorded by the com 
puter. During the approach of each of these two cuts to 
the master retarder, car and/or cut parameters were 
measured and recorded so that at this time a wheel base 
distance L is stored in the computer for each cut of cars. 
The car following action by the control system as these 
cuts moved throughout the yard from section to section, 
as detected by wheel detectors, track circuits, and/or 
other conventional means, results in the location of each 
cut and its identity being known. Thus its recorded in 
formation regarding speed and characteristic distances is 
available whenever desired. In other words, the digital 
computer, through its car following procedures, recog 
nizes which particular cuts are now approaching Switch 
W. and can identify and recall the stored information 
concerning the individual cuts. 
As the first or leading cut passes point C in the imme 

diate approach to switch W2, its velocity V is measured. 
One specific way of accomplishing this is to determine 
the time elapsing between the passage of the first and last 
axles of this particular cut, as detected by the wheel 
detector at point C. This timing may be accomplished by 
recording exact times based on a standard clock or by 
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S 
recording a count of uniform clock pulses provided with 
in the computer apparatus. In any event, the velocity V 
is then determined in accordance with the wheel base L1 
divided by the elapsed time. 
When the last axle of this lead cut is detected as passing 

point C in the approach to switch W2, the computer 
determines whether or not a potential cornering situation 
exists at the present time. This is accomplished by seeking 
the answers to three questions. First, is there another cut 
approaching the switch in question, i.e., switch Wa? If the 
answer to this first question is yes, then a second question 
is asked: Does the position of the Switch have to be 
changed to properly route the approaching second cut? 
If the answer to this second question is also yes, then a 
third question is asked: Is the current velocity (V2) of 
the approaching second cut greater than the just deter 
mined velocity V of this lead cut? If the answer to this 
third question is also yes, a potential cornering situation 
exists. Obviously, if the answer to any one of these ques 
tions is no, there is no potential cornering situation exist 
ing and further action is not required for this particular 
cut. These three questions are all answered within the 
computer by reference to information already stored. 
This includes the current locations of the assumed cuts of 
cars, the stored routes, and the speed information re 
corded for the various cuts. It is to be noted that V2 used 
for the second cut, in determining whether it is moving 
faster, is the latest information available regarding that 
particular cut. In the situation here assumed, this would 
likely be either the computed leaving speed desired from 
the group retarder, designated by VGd, or the actual exit 
speed from the group retarder, as measured by the radar 
apparatus and designated as GVe. If, however, the next 
cut to follow this same route towards switch. W is even 
further back up the hump, the V2 information used will 
be that concerning its operation in the master retarder or 
perhaps that measured at the lead switch group W1. 
When a potential cornering situation exists, the delay 

time interval for switch operation is then computed in 
accordance with expression (6) previously discussed. All 
the information necessary for solving this equation is 
stored within the computer at this time. The predeter 
mined clearance distances S are stored for each of the 
switches in the yard and thus are available for switch W2. 
Measurement of V of the leading cut has just been 
completed as it passed point C while the velocity V2 of 
the following cut is stored and the latest available infor 
mation again is used for this particular item. 
When the delay time has been computed, one possible 

method for controlling and providing the anti-cornering 
protection is to withhold the Switch position or control 
commands designated by the flow line WP for the fol 
lowing cut of cars until the time delay has elapsed. This 
delay time designated by the arrow symbol T within the 
computer block is measured from the time of the passage 
of the last axle of the first cut at point C. The operation 
is illustrated conventionally in FIG. 2 by the switch con 
trol delay block within the computer to which is applied 
the time delay signal T2. Several methods by which the 
application of the switch control may be delayed will be 
apparent to those skilled in the computer art. For exam 
ple, a gating circuit may be used which will pass the 
switch control only when the time signal expires. Or some 
form of binary variable may be supplied which is changed 
to its permissive condition when the particular time is 
reached, on the computer clock, at which the delay time 
has expired. 
Whatever the method, when time T expires, the switch 

command for positioning the switch to establish the route 
for the following cut will be supplied to the switch move 
ment and locking apparatus at the switch location. Re 
ferring to FIG. 1, if the leading axle of this following cut 
2 has not reached point B in the approach to switch W2 
when the Switch position command is supplied, sufficient 
time is available and the switch movement will respond 
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to the command to position the switch for the diverging 
route for the second cut. However, if the leading axle of 
cut 2 has entered the switch detector section, bounded by 
points B, D, and E, switch. W is locked in its existing 
position and no movement of the switch points can occur. 
Under this condition, cut 2 will follow the route already 
established for cut 1 even though the preselected route 
calls for a diverging movement. This misrouting of cut 2 
and its probable catch up with cut 1 is, however, more 
acceptable than a cornering accident which was highly 
probable under these conditions. As previously men 
tioned, catch up between two cuts moving along the same 
track is the equivalent to coupling within the storage 
tracks and no damage is expected to result to the cars or 
their contents. It is true that this misrouting requires a 
trimming operation which will result in lost time in the 
overall yard operation, but this normally is less lost time 
than a cornering accident will cause through blocking a 
portion of the yard. With the provision of misrouting re 
ports from the digital computer which records the various 
misroutes, a misrouted car and its location are identified 
and the car can be easily recovered and moved to its 
proper position in the classification yard. 
The described arrangement of our invention thus pro 

vides a practical and efficient anti-cornering system for 
use in classification yards. Misroutings of cuts of cars 
occur only to avoid anti-cornering accidents and are thus 
acceptable minimum delays in line with the goal of in 
creasing the safety and efficiency of yard operations. Most 
of the functions required to provide our anti-cornering 
system are already used in the yard and the information 
or data thus already available within the computer con 
trol apparatus. Even the wheel detector at point C in the 
immediate approach of each switch is used also in the 
car-following operation throughout the yard. Some addi 
tional storage elements within the computer and addi 
tional programming of the computer operation constitute 
most of the additional apparatus or operation required to 
provide this anti-cornering arrangement. The humping 
speed need not be reduced in order to space the cars to 
prevent cornering and thus the full capacity of the yard 
may be used. Also, the switch detector sections need only 
be of sufficient length, whether they be track circuits or 
other means, to assure that switch points will be fully 
positioned prior to the arrival of the leading wheel of any 
cut and that no switch movement will occur while the cut 
of cars is passing over that switch. 

Having thus described our invention, what we claim is: 
1. A method for preventing cornering between suc 

cessive cuts of railroad cars traversing a track switch, said 
switch being included in a detector locking section to pre 
vent movement of the switch while a cut is traversing said 
section, comprising the steps of, 

(a) measuring the speed of the first of the two suc 
cessive cuts while said first cut traverses said switch 
in its first position, 

(b) measuring the speed of the second cut of said suc 
cessive cuts while approaching said switch, 

(c) computing, by a programmed computer, in ac 
cordance with the measured speeds and a known dis 
tance to the clearance point between cuts moving 
along the diverging routes beyond said switch, the 
time interval required prior to arrival of said second 
cut at said switch to insure clearance of said first 
car at said point when said second car travels the 
diverging route, and 

(d) delaying the positioning of said switch to the op 
posite position to route said second cut until the ex 
piration of said time interval. 

2. The method for preventing cornering as defined in 
claim 1 in which said time interval is computed by said 
computer as the product of said distance to the clearance 
point and the difference between the reciprocals of the 
measured speeds of said successive cuts, where the speed 
of said second cut is greater. 
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3. The method of preventing cornering as defined in 

claim 2, where said switch is located in a railroad classi 
fication yard operated by an automatic control system, 
and in which, 

(a) the step of measuring the speed of said first cut 
includes, 

(1) measuring the time for passage of a selected 
portion of said first cut at a point adjacent said 
switch, the length of said selected portion being 
known and recorded in said control system, 

(2) calculating by said computer the speed in ac 
cordance with said recorded length and said 
measured time, and 

(b) the step of measuring the approach speed of said 
second cut is part of the control operations of said 
yard, the latest valid speed information recorded in 
said control system being used. 

4. The method of preventing cornering as defined in 
claim 3 where said automatic yard control system includes 

20 a digital computer for recording and storing length, 
speed, and route information for each cut and clearance 
distance for each switch and for computing said time in 
terval, and in which, 

(a) the step of delaying comprises delaying the de 
livery from said computer to the switch of the switch 
position control for said second cut until the expira 
tion of said time interval, 

and which further includes the step of, 
(b) determining in said computer from the stored data 

that a potential cornering situation exists prior to 
computing and enforcing said time interval delay. 

5. Apparatus for controlling the operation of a track 
switch movement, which positions an associated switch 
located in a stretch of track to a first or second position 

35 to establish a selected one of two diverging routes for cuts 
of railroad cars traversing the switch, comprising in 
combination, 

(a) a first means responsive to the movement of a cut 
of cars over said switch for measuring the speed of 
that cut, 

(b) a second means responsive at selected points to the 
approach of the next following cut of cars for de 
termining the present speed of approach of that foll 
lowing cut, 

(c) a computing means controlled by said first and 
Second means, when successive cuts are traversing 
and approaching said switch, respectively, for com 
puting a time interval in accordance with a prede 
termined relationship between the difference between 
the speeds of the two successive cuts and a pre 
Selected distance from said switch to clearance points 
along each diverging route within which distance 
cuts simultaneously moving along said diverging 
routes will corner, and 

(d) delay means with connections to said switch move 
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55 ment and controlled by said computing means for 
delaying the operation of said movement to position 
said switch to establish a diverging route for said 
following cut until the expiration of said time 

60 interval. 
6. Control apparatus as defined in claim 5 further 

including, 
(a) a detector track section spanning said switch loca 

tion, and 
6 (b) detection means responsive to a cut of cars occu 

pying said detector section and having connections 
for locking said switch in its existing position when 
a cut of cars is detected, whereby said switch is re 
tained in the position existing for the leading cut 
when said following cut occupies said detector section 
prior to the expiration of said time interval. 

7. Control apparatus as defined in claim 6, the combi 
nation further including, 

(a) means responsive to the passage of each cut of cars 
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at a point in approach to said switch for measuring 
the length of a preselected part of that cut, and 

(b) said first means comprising, 
(1) timing means responsive to the passage of a 

cut of cars over said switch for measuring the 
time for passage of said preselected part of that 
cut, 

(2) speed computing means controlled by said 
length measuring means and by said timing 
means for determining the speed of each cut 
moving over said switch in accordance with the 
measured length and time of passage of said 
pre-selected part of each cut. 

8. Control apparatus as defined in claim 7, in which 
said delay means comprises, 

(a) a delay element operable to a first and a second 
condition and having connections to said switch 
movement for inhibiting the delivery of control func 
tions thereto only when said delay element is in its 
first condition, 

(b) said delay element being controlled by said com 
puting means for operating to said first condition 
during said time interval and for holding in said 
second condition at all other times. 

9. Control apparatus for a track switch in a railroad 
classification yard selectively connecting a first stretch 
of track to second and third diverging track stretches, 
comprising in combination, 

(a) operating means for said Switch for moving it 
between a first and a second position to selectively 
route cuts of cars to said second and said third track 
stretches respectively, 

(b) a first speed measuring means for measuring the 
speed of a cut of cars as it traverses said switch, 

(c) a second speed measuring means for measuring the 
speed of a cut of cars approaching said switch, and 

(d) delay means controlled by said first and second 
speed measuring means, in accordance with a pre 
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determined relationship between the measured speeds 
of two successive cuts of cars and a preselected clear 
ance distance along said second and third track 
stretches, and having connections to said operating 
means for delaying operation of said switch to its 
other position between successive cuts of cars routed 
over said switch to diverging tracks when the follow 
ing cut will catch up to the leading cut within said 
preselected distance, thereby avoiding cornering of 
the lead cut by the following cut. 

10. Switch control apparatus as defined in claim 9, 
further including, 

(a) computing means with connections for receiving 
speed measurements from said first and said second 
speed measuring means and having stored therein 
said preselected distance, 

(1) said computing means being responsive to the 
reception of a speed measurement of said lead 
ing cut, when the measured speed of said follow 
ing cut routed to the diverging track is greater, 
for computing a time interval in accordance 
with said predetermined relationship, 

(b) said delay means being controlled by said com 
puting means for delaying the movement of said 
switch to its other position after passage of said 
lead cut, to route said following cut to the diverging 
route, until the end of said time interval. 
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