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Patented Feb. 5, 1952 2,584,566 

UNITED STATES PATENT of FICE 
TRAFFIC PROTECTION APPARATUS - 

Frederick T. Fereday, Sr., Louisville, Ky., assignor 
to Westinghouse Air Brake Company, a 
ration of Pennsylvania. 

Application February 20, 1947, Serial No. 729,683 

1. 
My invention relates to traffic protection 

apparatus, and particularly to apparatus for 
providing crossover protection for trains moving 
along railway tracks which are interconnected 
by a crossover track through hand-operated 
track switches. 
A requisite for crossover protection apparatus 

is that it must be so arranged that a car or loco 
motive, while occupying a crossover such, for ex 
ample, as one Connecting two main tracks, while 
the Switches are in the normal position for train 
movements along the main tracks, will cause a 
signal for each main track to indicate stop if 
the car or locomotive is within fouling distance 
of that main track. In crossover protection 
Schemes embodying track circuits, one character 
istic should therefore be high shunting sensitivity 
in order to insure that the crossover track cir 
cuits will be shunted when Occupied by a car or 
train, although the crossover track has high con 
tact resistance due to the infrequency of train 
movements over the Crossover. 
One feature of my invention is the provision 

of improved shunting sensitivity through deter 
mination of the econdition of Occupancy of a 
CrOSSOver track by the picking up of a track relay 
instead of by release of a track relay. 
Another feature of my invention is the pro 

vision of one track circuit including the rails of 
two sections of a crossover track. 

Still another feature of my invention is an ar 
rangement embodying a relay which has two 
windings, one of which performs the functions 
of a track relay and the other of which performs 
the functions of a stick relay. 
The apparatus of my invention is an improve 

ment over that which is disclosed in the copend 
ing application, Serial No. 671,191, filed May 21, 
1946, by Lowell B. Yarbrough for traffic protec 
tion apparatus. 

I shall describe three forms of apparatus. emi 
bodying my invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawings, Fig. 1 is a dia 

grammatic view showing One form of apparatus 
embodying my invention, in which a crossover 
track is divided into two sections and one track 
circuit is arranged to include the rails of both 
Sections for controlling One slow release track 
relay through back contacts of an associated 
stick relay; Fig. 2 is a diagrammatic view show 
ing a modified form of the apparatus of Fig. 1, 
in which one relay having two windings is used 
and one of the windings performs the functions 
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front contact which closes before a back contact 
of the relay opens, and the other winding per 
forms the functions of the stick relay shown...in 
Fig. 1; and Fig. 3 is a diagrammatic view, similar 
to Fig. 2, showing a further modified form of the 
apparatus of Fig. 1, in which a relay having two 
windings is provided with continuity contacts 
each of which becomes closed at its front point 
before it opens at its back point when this relay 
becomes energized. 

Similar reference characters refer to similar 
parts in each of the views. - 

Referring first to Fig. 1, a stretch of railway is 
shown comprising two main tracks designated by 
the reference characters T and 2T, connected 
with each other by a crossover track through 
hand-operated switches, designated by the ref 
erence characters W and 2W... The crossover 
track is divided by insulated joints 2 into tWO 
sections X and 2X. * 
A contact device 3 is operated in conjunction 

with each of the switches W and 2W. Each of 
these contacts is arranged to be closed when its 
switch is in the normal position, as shown in the 
drawing, for traffic movements along the asso 
ciated main track, and to be open when its 
switch is in the reverse position for traffic nove 
ments over the CrOSSOver track. 
One track circuit is provided, including the 

rails of both sections X and 2X of the crossover 
track. Sections X and 2X are interconnected, 
at their adjacent ends, through back contacts of 
a stick relay SR. A slow release track relay 3R. 
is connected through a usual impedance 5 across 
the rails of section 2X adjacent the opposite end 
of this section. A suitable source of current, 
shown as a battery Q, is at times connected acroSS 
the rails of section X, adjacent the opposite end 
of this section, through switch contacts 3 and 
through back contacts of relay SR. 

Relay SR has a pick-up and a stick circuit each 
controlled by the switch contacts, and the pick-up 
circuit is also controlled by a front contact of 
relay 3R. 

Signal control circuits for tracks T and 2T 
include front contacts of relay SR, so that sig 
nals for these tracks can be cleared only if relay 
SR is energized, and will indicate stop if relay SR 
is deenergized. 

Referring next to Fig. 2, a stretch of railway 
is here also shown comprising two main tracks 
designated by the reference characters IT and 
2T, connected with each other by a croSSOver 
track through hand-operated switches W and 

of the track relay shown in Fig. 1 and controls a 55 2W, The crossover track is here also divided by 
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insulated joints 2 into two sections X and 2X. 
Switch contacts 3 are operated in conjunction 

with switches W and 2W, as in Fig. 1. 
One track circuit is provided, including the 

rails of both sections X and 2X of the crossover, 
as in Fig. 1. Sections X and 2X are here inter 
connected at their adjacentends through a 
jumper 4 and a back contact of a track and stick 
relay R, instead of through two back contacts of 
a relay SR, as shown in Fig.1. 

Relay R has a first winding r connected 
through a usual impedance 5 across the opposite . . 
end of Section 2X. A battery Q is at times con 
nected across the opposite end of section X 
through switch contacts 3 and through back con 
tacts of relay R. 

Relay R has also a second winding 2r which 
is controlled by switch contacts 3 and by a front 
contact of relay R. This front contact of relay 
R is adjusted to become closed before the back 
contacts of relay R open when that relay be 
comes energized. 

Signal control circuits for tracks T and 2T 
include front contacts of relay R. 

Referring now to Fig. 3, the arrangement : 
shown here differs from that shown in Fig. 2 in 
that relay R is here equipped with three contacts 
of the type known as continuity contacts, each 
of which becomes closed at its front point before 
it opens at its back point when relay R becomes 
energized. The front points of two of these con 
tacts are used in the control circuit for winding 
2r of relay R, and the back points of the same 
two contacts are used for connecting battery Q 
acroSS the rails of Section X. The third con 
tinuity contact is used for interconnecting one 
side of the adjacent ends of sections X and 2X. 

Having described, in general, the arrangement 
of the various parts of apparatus embodying my 
invention, I shall now describe the circuits and 
Operation in detail. 
As shown in the drawings, all parts of the vari 

Ous forms of apparatus are in the normal condi 
tion, that is, each of the switches W and 2W 
is in the normal position for a train movement 
along main track T or 2T, respectively; relay SR, 
in Fig. 1, and winding 2 r of relay R. in Figs. 2 
and 3 are energized; relay 3R, in Fig. 1 and Wind 
ing r of relay R. in Figs. 2 and 3 are deemer 
gized; and the contacts of relays SR, and R, in the 
signal control circuits are closed. 

In Fig. 1, relay SR, is energized by a stick cir 
cuit, this circuit passing from battery Q, through 
contacts 3 of switches W and 2W, front point 
of contact, 6 of relay SR, and winding of relay 
SR back to battery Q. With relay SR energized, 
contacts 8 and 9 of this relay are closed in signal 
control circuits for tracks T and 2T, respectively. 
Also, with relay SR energized, a shunt path is 
connected across the rails of section X through 
the front point of contact t3 of relay SR, and 
a shunt path is connected across the rails of sec 
tion 2X through the front point of contact 
of relay SR. 

I shall assume that, with apparatus arranged 
as shown in Fig. 1, a trainman reverses switches 
W and 2W for a train to move over the cross 
Over track. Switch contacts 3 will therefore be 
Opened, causing relay SR to become deemergized 
and in turn open the signal control circuits for 
tracks. T and 2T, whereupon the signals for 
these tracks will indicate stop. 
I shall assume further that a train then moves 

over the crossover track from one of the main 
tracks to the other, and that a trainman then 
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restores switches W and 2W to their normal po 
sition, but that a car is left standing on Section 
X. 
Upon restoration of Switches W and 2W to 

the normal position, a track circuit is completed, 
passing from battery Q, through contacts 3 of 
switches. W. and 2W, backpoint of contact 6 of 
relay SR, an impedance 10, rail la of section 
X, back point of contact f of relay SR, rail lb 

of section 2X, winding of relay 3R, impedance 
5, rail a of section 2X, contact 2 of relay SR, 
rail b of section X, and backpoint of contact 
13 of relay. SR, back to battery Q. Relay 3R, 
however, on account of being shunted by the car 

15 on section X, does not become energized. Re 
lay SR, therefore, remains deenergized and the 
signals for tracks Tand 2T remain at stop. 
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I shall also assume further that the trainman 
then again reverses switches fW and 2W to per 
mit removal of the car from section X, and, that 
after the car has been thus removed, he again 
restores the switches to the normal position. Re 
lay 3R will thereupon become energized by the 
track circuit previously traced. 
With relay 3R, energized, a pick-up circuit is 

completed for relay SR, which is the same as the 
Stick circuit previously traced for this relay ex 
cept that it includes contact 7 of relay 3R, instead 
of the front point of contact 6 of relay SR. Re 
lay SR, upon becoming energized, completes its 
stick circuit previously traced, and closes its con 
tacts 8 and 9 in the signal control circuits for 
tracks (T. and 2T. In Fig. 2, the circuit by which winding 2r of 
relay R is energized passes from battery Q, 
through contacts 3 of switches W. and 2W, con 
tact 4 of relay R, and winding 2r back to battery 
Q. With relay R energized, a shunt path is con 
nected across the rails of section X through the 
front point of contact . . 

I shall assume that with apparatus as shown in 
Fig. 2, a trainman reverses switches W and 2W 
for a train to move over the crossover track. 
Switch contacts 3 will thereby be opened, causing 
winding 2r of relay R to become deemergized. 
Front contacts 8 and 9 of relay R in the signal 
control circuits will therefore become opened, 
causing the signals for tracks T and 2T to in 
dicate stop. - 

I shall assume further that a train then moves 
over the crossover track, and that a trainman 
then restores switches W and 2W to the normal 
position, but that a car is left standing on section 
X. 
Upon the restoration of switches W and 2W 

to the normal position, a track circuit is com 
pleted, passing from battery Q, through contacts 
3 of switches W and 2W, impedance 10, contact 
5 of relay R., rail fa of section X, contact 6 of 

relay R., rail ib of section 2X, winding fr of relay 
R, impedance 5, rail a of section 2X, jumper 4, 
rail lb of section X, and the back point of con 
tact 7 of relay R., back to battery Q. Winding ir, 
on account of being shunted by the car in section 
X, remains deenergized,and the back contacts 
of relay. R therefore remain closed and its front 
contacts remain open, so that the signals for 
tracks T and 2T controlled by this relay will 
continue to indicate stop. 

I shall also assume further that the trainman 
again reverses switches W and 2W, for removal 
of the car from section X, and that, after the 
car has been removed, he again restores switches 
W and 2W to the normal position. 
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Winding r will thereupon become energized by 
the track circuit previously traced for this relay. 
Winding fr, upon becoming energized, closes con 
tact 4 of relay R, thereby completing a circuit 
previously traced for energizing winding 2r of 
relay R. The back contacts of relay R. in the 
track circuit previously traced will now be 
opened, causing winding fr to become deener 
gized. The front contacts of relay R will, how 
ever, be held closed by winding 2r. Contacts 8 
and f 9 of this relay will therefore now be closed 
in signal control circuits for tracks T and 2T. 
In Fig. 3, the circuit by which winding 2r of re 

lay R is energized passes from battery Q, through 
contacts 3 of switches fW and 2W, front point of 
contact 20 of relay R, winding 2r, and front point 
of contact 2 of relay R., back to battery Q. With 
winding 2r of relay R. energized, a shunt path is 
completed across the rails of section X by con 
tact. 23 of relay R. 
I shall now assume that, with apparatus ar 

ranged as shown in Fig. 3, a trainman reverses 
switches W and 2W for a train to move over the 
crossover track. Switch contacts 3 will therefore 
open the circuit traced for winding 2r of relay R, 
causing relay R to become deemergized. With re 
lay R. deenergized, contacts 8 and 9 of this re 
lay will open the signal control circuits for tracks 
T and 2T, causing the signals controlled by these 

circuits to indicate stop. 
... I shall assume further that a train proceeds 

over the crossover, and that the trainman re 
stores. Switches W and 2W to the normal posi 
tion, but that a car has been left on section X. 
With switches W and 2W restored to the nor 

mal position, a track circuit is completed, passing 
from battery Q, through contacts 3 of switches 
W and 2W, back point of contact 20 of relay R, 
impedance 0, rail fa of section X, contact 22 of 
relay R., rail lb of section 2X, winding r, im 
pedance 5, rail a of section 2X, jumper 4, rail b 
of section X, and the back point of contact. 2 
of relay R., back to battery Q. Winding fr, On 
account of being shunted by the car on section 
X, will remain deemergized, and the back con 

tacts of relay R will therefore remain closed, and 
the front contacts will remain open, so that the 
signals for tracks T and 2T controlled by this 
relay will continue to indicate stop. 

I shall also assume further that a trainman 
again reverses switches W and 2W for removal 
of the car from section X and that, after the car 
has been thus removed, he again restores Switches 
W and 2W to the normal position. Winding fr 

will thereupon become energized by its track cir 
cuit previously traced. Winding r, upon becom 
ing energized, completes the circuit previously 
traced for winding 2r through the front points 
of contacts 20 and 2. Contacts 20 and 2 will 
then open at their back points, causing winding 
fr to become deenergized. With the front con 
tacts of relay R now closed, contacts 8 and 9 of 
relay R will be closed in the signal control circuits 
for tracks T and 2T. 
Although I have herein shown and described 

only a few forms of apparatus embodying my in 
vention, it is understood that various changes 
and modifications may be made therein within 
the scope of the appended claims without depart 
ing from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
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7. 

connected by a crossOver track which is divided 
into two Sections by means including a pair of 
insulated joints between adjacent ends of said 
Sections, the combination comprising, a slow 
release track relay connected across the rails of 
One of said sections adjacent its opposite end, 
a stick relay, a track battery connected across 
the rails of the other section adjacent its op 
posite end through normally closed contacts of 
the croSSOver track Switches and through back 
contacts of said stick relay, a circuit path in 
cluding a back contact of said stick relay for 
Connecting One rail of One of Said Sections With 
a rail of the other section adjacent said pair 
of insulated joints, a Second circuit path in 
cluding a second back contact of said stick relay 
for-interconnecting the other rails of said sec 
tions adjacent said pair of insulated joints, a 
pick-up and a stick circuit for said stick relay 
each controlled by normally closed contacts of 
said crossover track switches and said pick-up 
circuit also controlled by a front contact of 
Said track relay, and signal control means con 
3rolled by said stick relay. 
2. In traffic protection apparatus for a stretch 

of railway in which two main tracks are inter 
connected by a crossover track through two 
hand-operated track switches each of which has 
a normal position for traffic movements along 
its main track and a reverse position for traffic 
movements over said crossover track and in 
which Said crossover track is divided into two 
Sections, the combination comprising, a slow 
release track relay, a stick relay, a track circuit 
including the rails of Said crossover track and 
the winding of said track relay as well as a suit 
able source of current and also including back 
contacts of Said stick relay for interconnecting 
Said track Sections and including normally closed 
contacts of Said track Switches, a pick-up and 
a Stick circuit for said stick relay each con 
trolled by normally closed contacts of said 
Switches and said pick-up circuit also controlled 
by a front contact of said track relay, and sig 
Inal control means controlled by said stick relay. 

3. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
connected by a crossover track through hand 
operated track Switches and in which said cross 
over track is divided into two sections, the con 
bination comprising, a stick relay, a contact of 
each of said Switches each closed if its Switch is 
in the position for traffic movements along its 
main track but open if its Switch is in the posi 
tion for traffic novelinents over Said CrOSSOver 
track, a slow release track relay connected across 
the rails of Said crossover track adjacent one of 
its ends, a source of current connected across 
the rails of said crossover track adjacent its oth 
er end through said Switch contacts and through 
back contacts of said stick Irelay, means includ 
ing a back contact of Said stick relay for in 
terconnecting said sections, a pick-up and a stick 
circuit for said stick relay each controlled by 
said switch contacts and said pick-up circuit 
also controlled by a front contact of said track 
relay, and signal control means controlled by 
said. Stick relay. 

4. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
connected by a crossover track through hand 
operated track switches and in which said cross 
over track is divided into two sections, the con 
bination comprising, a contact of each of said 
switches each closed if its switch is arranged 
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for traffic movements along its main track but 
Open if its Switch is arranged for traffic move 
ments: over said crossover track, a stick relay, 
a track relay connected across the rails of one 
of Said Sections adjacent one end of said cross 
Over track, a Source of current connected across 
the rails of the other of said sections adjacent 
the opposite end of said crossover track through 
Said Switch contacts and through back contacts 
of Said Stick relay, means including back con 
tacts of Said stick relay for interconnecting said 
two Sections, a pick-up and a stick circuit for 
Said Stick relay each controlled by said switch 
contacts and said pick-up circuit also controlled 
by a front contact of said track relay, and signal 
control means controlled by said stick relay. 

5. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
Connected by a crossover track through hand 
operated track Switches and in which said cross 
Over track is divided into two sections, the com 
bination comprising, a contact of each of said 
switches each closed if its Switch is arranged for 
traffic movements along its main track but open 
if its SWitch is arranged for traffic movements 
Over Said croSSover track, a stick relay winding, 
a track relay winding connected across the end of 
One of Said Sections adjacent one end of said 
CrOSSOver track, a Source of current connected 
across the end of the other section adjacent the 
opposite end of said crossover track through said 
SWitch contacts and through back contacts con 
trolled by said stick relay winding, means includ 
ing a back contact controlled by said stick relay 
Winding for interconnecting said track sections, 
a pick-up and a stick circuit for said stick relay 
Winding each controlled by said Switch contacts 
and Said pick-up circuit also controlled by a 
front contact which is controlled by said track 
relay Winding, and signal control means con 
trolled by said stick relay winding. 

6. In traffic protection apparatus for a stretch 
of railway in which two-main tracks are inter 
Connected by a Crossover track through hand 
operated track Switches and in which said cross 
Over track is divided into two Sections, the con 
bination comprising, a contact of each of Said 
Switches each closed if its Switch is arranged for 
traffic movements along its main track but open 
if its switch is arranged for traffic movements i 
over said crossover track, a stick relay winding, 
a track relay winding, means including a back 
contact controlled by said stick relay winding 
for interconnecting said track sections, a track 
circuit for said crossover track including Said 
track relay winding and the rails of both of said 
sections interconnected by said means including 
a back contact controlled by said Stick relay 
winding and also including a Source of current 
controlled by said Switch contacts, means Con 
trolled by said switch contacts and by Said track 
relay winding for controlling said stick relay 
winding, and signal control means controlled 
by said stick relay Winding. 

7. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
connected by a crossover track through hand 
operated track switches and in which Said CrOSS 
over track is divided into two sections, the com 
bination comprising, a contact of each of Said 
switches each closed if its Switch is arranged for 
traffic movements along its main track but Open 
if its switch is arranged for traffic movements 
over said crossover track, a relay having a Stick 
relay winding and a track relay winding and hav- ' 
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8 
ing a front contact which closes before its back 
contacts open when said relay becomes energized, 
means including a back contact controlled by 
said stick relay winding for interconnecting said 
track sections, a track circuit for said CrOSSOver 
track including said track relay winding and the 
rails of both of said sections interconnected by 
said means including a back contact controlled 
by said stick relay winding and also including a 
source of current controlled by said switch con 
tacts, means controlled by said Switch contacts 
and by said front contact of Said relay for con 
trolling said stick relay winding, and signal con 
trol means controlled by said stick relay Winding. 

8. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
connected by a crossover track through hand 
operated track Switches and in which said CrOSS 
over track is divided into two Sections, the Com 
bination comprising, a contact of each of said 
Switches each closed if its SWitch is arranged for 
traffic movements along its main track but open 
if its switch is arranged for traffic movements 
over said crossover track, a relay having a stick 
relay winding and a track relay winding and 
having continuity contacts each of which be 
comes closed at its front point before opening 
at its back point when said track relay Winding 
becomes energized, means including a back con 
tact controlled by said stick relay winding for 
interconnecting said track sections, a track cir 
cuit for said crossover track including said track 
relay winding and the rails of both of Said Sec 
tions interconnected by said means including a 
back contact controlled by said stick relay wind 
ing and also including a source of current and 
the back points of two said continuity contacts 
and controlled by said switch contacts, a control 
circuit for said stick relay winding including the 
front points of said two continuity contacts and 
controlled by said switch contacts, and signal 
control means controlled by said stick relay wind 
Ing. 

9. In traffic protection apparatus for a stretc 
of railway in which two main tracks are inter 
connected by a croSSOver track through two track 
Switches one at each end of said croSSover track 
and in which said crossover track is divided into 
two sections, the combination comprising, a con 
tact of each of said. Switches each closed if its 
switch is arranged for traffic movements along its 
main track but open if its switch is arranged for 
traffic movements over said crossover track, a 
relay having a stick relay winding and a track 
relay winding and having a front contact which 
closes before its back contacts open when Said 
relay becomes energized, said track relay wind 
ing connected across the end of one of Said Sec 
tions adjacent one end of said croSSover track, a 
source of current connected across the end of the 
other section adjacent the opposite end of Said 
crossover track through means including said 
switch contacts and a back contact controlled by 
said stick relay winding, means including a back 
contact controlled by said stick relay winding 
for interconnecting said track sections, means 
controlled by said switch contacts and by Said 
front contact of said relay for controlling Said 
stick relay winding, and signal control means 
controlled by said stick relay Winding. 

10. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
connected by a crossover track through hand 
operated track switches and in which said cross 

7s over track is divided into two sections, the con 
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bination comprising, a contact of each of Said 
switches each closed if its SWitch is in position 
for traffic movements along its main track but 
open if its switch is in position for traffic move 
ments over said crossover track, a relay having 
a stick relay winding and a track relay winding 
and having a front contact which closes before 
its back contacts open. When Said relay becomes 
energized, said track relay winding connected 
across the end of one of said sections adjacent 
one end of said crossover track, a source of cur 
rent connected across the end of the other Sec 
tion adjacent the opposite end of Said CrOSSOver 
track through said Switch contacts and through 
back contacts controlled by said stick relay wind 
ing, means including a back contact controlled 
by said stick relay winding for interconnecting 
said track Sections, a pick-up and a Stick cir 
cuit for said stick relay winding each controlled 
by said Switch contacts and said pick-up circuit 
also controlled by said front contact, and signal 
control means controlled by said stick relay 
Winding. 

11. In traffic protection apparatus for a stretch 
of railway in which two main tracks are inter 
connected by a crossover track through tWO track 
SWitches One at each end of Said CrOSSOver track 
and in Which said CrOSSOver track is divided into 
tWO Sections, the combination comprising, a Con 
tact of each of Said SWitches each closed if the 
associated Switch is arranged for traffic move 
ments along the associated main track but Open 
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10 
if said associated Switch is arranged for traffic 
movements Over said CrOSSOver track, a stick relay 
winding, a track relay winding connected across 
the end of one of said Sections adjacent one end 
of said crossover track, a source of current con 
nected across the end of the other Section ad 
jacent the opposite end of Said crossover track 
through means including said Switch contacts 
and a back contact controlled by said stick relay 
Winding, means including a back Contact con 
trolled by said stick relay winding for inter 
connecting said track sections, means controlled 
by said switch contacts and by said track relay 
winding for controlling said stick relay Winding, 
and signal control means controlled by said stick 
relay winding. 

FREDERICK T. FEREDAY, SR. 
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