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My invention relates to railway signaling, 
and particularly to signaling involving wayside 
signals located along a trackway for governing 
the passage of trains. 
A feature of my invention is the provision of 

novel and improved apparatus for establishing a 
distinctive control for each of four track sections 
in the rear of an occupied section. Each dis 
tinctive control is effective to cause a corre 
Sponding aspect of the wayside signals, whereby 
there is produced a four-block, five-indication 
System of signaling. A further feature of my 
invention is the provision of apparatus for con 
trolling wayside signals in such a manner that 
trains are kept moving by a two-block, three 
indication signaling system in the event of broken 
line wires. Other features and advantages of 
my invention Will appear as the specification 
progreSSeS. 

I shall describe two forms of apparatus emi 
bodying my invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawings, Figs. 1A, 1B, 

and 1C are diagrammatic views which, when 
placed end to end in the order named, illustrate 
One form of apparatus embodying my invention. 
Figs. 2A and 2B are diagrammatic views which, 
When placed end to end in the order named, illus 
trate a modification of a portion of the appa 
ratus shown in Figs. 1A and 1B and also embody 
ing my invention. 

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

Referring first to Figs. 1A, 1B, and 1C, the 
reference characters f and 2 designate the rails 
of a stretch of railway track along which traffic 
normally moves in the direction indicated by the 
arrows. These rails are divided by the usual 
insulated joints 3 into a plurality of track sec 
tions W-W, W-X, X-Y, Y-Z, etc. To govern 
the passage of trains through the stretch of rail 
Way, a Wayside signal designated by a suitable 
distinguishing reference character is located at 
the entrance of each track section. Each of 
these signals comprises an upper indication unit 
U and a lower indication unit L. These indica 
tion units may take only One of several forms of 
signal mechanism such as semaphore, color light, 
searchlight, or position light. As here shown, 
each indication unit is a color light signal com 
prising a proceed lamp G capable of displaying 
a green light, a caution lamp Y capable of dis 
playing a yellow light, and a stop lamp R capable 
of displaying a red light, 
Each section is provided with a reversible track 
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circuit and with a reversible line circuit. Each 
track circuit includes the track rails and a 
polarized track relay, preferably of the retained 
neutral type, designated by the reference char 
acter TR with a prefix the same as the reference 
character of the associated signal. Each track 
circuit is also provided with a source of track 
circuit energy, here shown as a battery TB, 
which is connected across the rails of the Section 
in one direction -or the other according as the 
track relay for the section next in advance is 
energized or deenergized. Each line circuit in 
cludes a polarized line relay, preferably of the 
retained neutral type, designated by the refer 
ence character HD with a prefix the same as the 
reference character of the associated signal. 
Each line circuit includes a pair of line con 
ductors which extend to the signal in advance 
and is supplied with energy in one direction or 
the other from a suitable Source of line circuit 
energy, the terminals of which are designated 
by the reference characters B and C, according 
as the line relay for the section in advance is 
energized or deenergized, provided, however, that 
the track relay for such advance section is ener 
gized in a particular direction. 
The relays TR, and HD control the signals in 

the following manner. When relay 8TR is re 
leased (see signal 8), the stop lamp R of the 
upper indication unit U of that signal is ener 
gized over back point of contact O of relay 8TR 
and the stop lamp R. of the lower indication unit 
L is energized over the back point of contact 
of relay 8TR so that signal 8 is caused to dis 
play a red light above a red light to indicate 
"stop'. When relay TTR is energized in the 
reverse direction and relay HD is deenergized 
(see signal T), the caution lamp Y of the upper 
indication unit U. and the stop lamp R of the 
lower indication unit L. are energized to cause 
Signal to display a yellow light above a red 
light to indicate "approach next signal pre 
pared to stop'. The circuit for lamp Y may be 
traced over a path which passes from terminal B 
through front point of contact 2 of relay TTR, 
back point of contact 3 of relay THD, and lamp 
Y to terminal C. The circuit for lamp R, may 
be traced over a path which passes from terminal 
B through front point of contact 4 of relay TTR, 
reverse polar contact 5-6 of relay TTR, and 
lamp R to terminal C. When relay 6TR, is ener 
gized in the normal direction and relay 6HD is 
deenergized (see signal 6), lamp Y of upper indi 
cation unit U is energized and lamp Y of lower 
indication until L is also energized so that signal 
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2 
6 is caused to display a yellow light above a 
yellow light to indicate “proceed at medium 
speed'. The circuit for lamp Y of the upper 
indication unit U may be traced over a path 
which passes from terminal B through front 
point of contact of relay 6TR, back point of 
contact 8 of relay 6HD, and lamp Y to terminal 
C. The circuit for lamp Y of lower indication 
unit I may be traced over a path which passes 
from terminal B through front point of contact 
9 of relay 6TFR, normal polar contact 5-20 of 
relay 6TR, back point of contact 2 of relay 
6HD, and lamp Y to terminal C. When relay 
5TR is energized in the normal direction and 
relay 5HD is energized in the reverse direction 
(see signal 5), the lamp G of upper indication 
unit U is energized and the lamp Y of lower 
indication unit L is also energized so that signal 
5 is caused to display a green light above a 
yellow light to indicate “approach next signal 
at restricted speed'. The circuit for lamp G 
may be traced over a path which passes from 
terminal B through front point of contact. 22 of 
relay 5TR, front point of contact 23 of relay 
5HD, and lamp G to terminal C. The circuit for 
lamp Y of lower indication unit L. may be traced 
OVer a path Which passes from terminal B 
through front point of contact 24 of relay 5TR, 
normal polar contact 5-20 of relay 5TR, front 
point of contact 25 of relay 5HD, reverse polar 
contact 26-27 of relay 5HD, and lamp Y to 
terminal C. When both relays 4TR, and 4HD 
are energized in the normal direction (see sig 
nal 4), the lamp G of the upper indication unit 
U and the lamp G of the lower indication unit L. 
are both energized so that signal 4 is caused to 
display a green light above a green light to in 
dicate “proceed at normal speed'. The circuit 
for lamp G of upper indication unit U may be 
traced from a path which passes from terminal 
B through front point of contact 28 of relay 4TR, 
front point of contact 29 of relay 4HD, and lamp 
G to terminal C. The circuit for lamp G of 
lower indication unit I may be traced over a 
path which passes from terminal B through front 
point of contact 30 of relay 4TR, normal polar 
contact 5-20 of relay 4TR, front point of con 
tact 3 of relay 4HD, normal polar contact 26-32 
of relay 4HD, and lamp G to terminal C. 
A train K, here shown diagrammatically, 

Occupies the section immediately to the right of 
location Z. So that track relay 8TR is released. 
As a result, the track circuit for section Y-Z, 
is Supplied With energy in the reverse direction 
Over the back points of contacts 35 and 36 of 
relay 8TR but the line circuit for Section Y-Z 
is deenergized because front contact 37 of track 
relay 8TR is opened. 
Since relay TTR is energized, the track circuit 

for section X-Y is supplied with energy in the 
normal direction over the front points of con 
tacts 38 and 39 of relay TR. Each of the track 
circuits for the Section to the rear is also ener 
gized in the normal direction because each track 
relay governing the Supply of current to such 
track circuits is energized. Energy for the line 
circuit for section X-Y is, however, discon 
nected because normal polar contact 40-4 of 
relay TTR is opened. 
The relay 6TR being energized in the normal 

direction and relay 6HD being deenergized 
causes relay 5HD to be energized in the reverse 
direction. The circuit for energizing relay 5HD 
may be traced over a path which passes from 
terminal B through back point of contact 42 of 
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relay 6HD, front point of contact 43 of relay 
6TR, normal polar contact 49-4 of relay 6TR, 
line conductor 44 of Section W-X, relay 5HD, 
front contact 45 of relay 5TR, line conductor 46 
of section W-X, and back point of contact 47 of 
relay 6HD to terminal C. 
Since relay 5TR is energized in the normal 

direction and relay 5HD is also energized, relay 
4HD is energized in the normal direction by a 
circuit which may be traced over a path which 
passes from terminal B through front point of 
contact 48 of relay 5HD, line conductor 49 of 
section. W-W, front point of contact 69 of relay 
4TR, relay 4HD, line conductor 70 of section 
V-W, normal polar contact 3 C-4 of relay 5TR, 
front contact 7 of relay 5TFR, and front point of 
contact 72 of relay 5HD to terminal C. 

Since both relays 4TR and 4HD are ener 
gized in the normal direction, it will be apparent 
that both the track circuit and the line circuit 
for the Section immediately in the rear of loca 
tion V are Supplied With energy in the normal 
direction so that the signal (not shown) for such 
rear section is caused to display the normal 
proceed indication. 
The retained neutral feature of the polarized 

track and line relays prevents signal flashing and 
tumbledown of the Signal control circuits to the 
rear during pole changing periods. For example, 
when the train K vacates the section immediately 
to the right of location Z. So that the energization 
of track relay TR is changed from the reverse 
direction to the normal direction, the front 
points of contacts 2, 4, 38, and 39 of this relay 
remain closed during the period of current re 
Versal. Consequently, false signal fashing and 
disturbance to the energization of the track 
circuit to the rear is avoided. Likewise, when 
the direction of energization of the line relays 
HD is changed, the front points of the neutral 
contacts of these relays remain closed so that 
the line relays cannot cause signal flashing or 
disturbances in the energization of the line cir 
cuits to the rear. - 

It Will be noted that the track relays alone 
Control the stop and two most restrictive proceed 
indications. That is, the line relays HD are re 
quired to be energized only for the two least 
restrictive proceed indications. In the event of 
a broken line Wire, therefore, the system Will con 
tinue to function to keep trains moving by a 
two-block, three-indication signaling system. 
For example, if line conductor 44 for section 
W-X becomes opened so that line relay 5HD 
becomes released, signal 5 will assume the same 
condition as signal 6, that is, the condition for 
the display of a yellow light over a yellow light. 
It follows, therefore, that even if the line con 
ductors were completely reversed the track re 
layS alone Would function to provide the three 
indications displayed by signals 6, 7, and 8, re 
spectively. 
In order to economize in the consumption of 

line circuit current, I provide a modification of 
my invention wherein the line relays HD are 
normally disconnected from the associated line 
Conductors and become connected to such line 
conductors Only When a train is approaching. 
One form of apparatus for accomplishing this 
result is shown in Figs. 2A and 2B. As here 
shown, the relays HD are provided With a low 
resistance winding 50 and a high resistance wind 
ing 5. For connecting the low resistance Wind 
ing 50 to the associated line circuit, I provide 
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2,133,306 
in series with the source of track circuit energy 
for the section next in rear, and for connecting 
the high resistance winding 5 to the associated 
line circuit, I provide an auxiliary line relay AL 
which is connected in series with the line circuit 
for the section next in rear. As will be explained 
more in detail hereinafter, the relays AT and AL 
are normally released and have a relatively high 
pick-up value So that these relays do not become 
picked up except under certain specified condi 
tions. That is, the relays AT become picked up 
Only When the current flow therethrough is in 
creased to a predetermined value due to the oc 
cupancy of the track circuit for the section next 
in rear, and the relayS AL become picked up 
Only when the associated line circuit is supplying 
energy to the low resistance winding of the relay 
HD connected thereto. 
The train K, here shown diagrammatically, is 

occupying the section immediately to the left of 
location W So that the increased current flow 
through relay 4AT causes this relay to ciose its 
front contact 52 to connect low resistance Wind 
ing 50 of relay 4HD to the line circuit for section 
V-W. The relatively heavy current flowing 
through relay 5AL, causes this relay to close its 
front contact 53 so that the high resistance wind 
ing 5 of relay 5HD is connected to the line circuit, 
for Section W-X. Relay 6AL does not become 
picked up because the current supplied to the 
high resistance winding 5 of relay 5HD is not 
sufficient to operate relay 6AL. Under the con 
ditions as shown in the drawings, high resistance 
winding 5 of relay 5HD is energized to pick up 
relay 5HD by a circuit which may be traced over 
a path. Which passes from terminal B at location 
X through relay 6AL, back point of contact 54 
of relay 6HD, front point of contact 55 of relay 
6TR, normal polar contact 56-57 of relay 6TER, 
line conductor 58 of section W-X, front contact 
59 of relay 5TR, high resistance winding 5 of 
relay 5HD, front contact 53 of relay 5AL, line 
conductor 60 of section W-X, and back point of 
contact 6 of relay 6HD to terminal C. The cir 
cuit for energizing low resistance winding 50 of 
relay 4HD to cause this relay to be picked up may 
be traced over a path which passes from terminal 
B through relay 5AL, front point of contact, 62 
of relay 5HD, line conductor 63 of section W. W., 
front contact 52 of relay 4AT, low resistance 
winding 50 of relay 4HD, front contact 64 of 
relay 4TR, line conductor 65 of section V-W, 
normal polar contact 56-57 of relay 5TR, front 
contact 66 of relay 5TR, and front point of con 
tact 67 of relay 5HD to terminal C. 
From the foregoing description, it will be seen 

that, when one section is occupied by a train, 
the relays HD of the next two consecutive track. 
sections in advance of the occupied Section are en 
ergized so that the signals for Such advance sec 
tions are conditioned for the display of the two 
least restrictive proceed indications. As the train 
progresses through the stretch, the Signals and 
associated apparatus for other Sections Will be 

5 caused to assume the same condition as explained 
for the apparatus shown in Figs. 2A and 2B. 
Thus, it will be seen that the line circuits are 
normally deenergized and energy is Supplied 
thereto only when traffic conditions are Such that 
it is required. Otherwise, the apparatuS oper 
ates in a manner similar to that described for the 
apparatus shown in Figs. 1A, 1B, and 1C. 
Although I have herein shown and described 

only two forms of apparatus embodying my in 
vention, it is understood that various changes and 

3 
modifications may be made therein within the 
Scope of the appended claims without departing 
from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In combination, a section of railway track, 
a polarized track relay receiving current from the 
rails of said Section, a pair of line conductors for 
Said Section, a line relay receiving current from 
Said pair of line conductors, means for reversi 
bly Supplying current to the rails of said section 
in accordance with traffic conditions in ad 
vance of the section, means for selectively supply 
ing current to the pair of line conductors in ac 
cordance With other traffic conditions in advance 
of Said section, a signal for said Section capable 
of displaying a stop and three successively less 
restrictive proceed indications, means governed 
by said track relay for controlling the Stop in 
dication irrespective of the condition of said line 
relay, means governed by said track relay and 
effective when said line relay is deenergized to 
control the two most restrictive proceed indica 
tions, and means governed by said line relay and 
effective when said track relay is energized in 
a particular direction to control the least restric 
tive proceed indication. 

2. In combination, a section of railway track, 
a polarized track relay receiving current from the 
rails of said section, a pair of line ConductorS for 
said section, a polarized line relay receiving cur 
rent from said line conductors, means governed 
by traffic conditions in advance of said section for 
reversibly supplying current to the rails of Said 
section, means governed by other traffic condi 
tions in advance of said section for reversibly 
supplying current to Said line conductors, a Sig 
nal for said section capable of displaying a Stop 
and four successively less restrictive proceed in 
dications, means governed by said track relay for 
controlling said stop indication irrespective of the 
condition of said line relay, means governed by 
said track relay and effective when Said line re 
lay is deemergized to control the two most re 
strictive proceed indications, and means governed : 
by said line relay and effective when said track 
relay is energized in a particular direction to con 
trol the two least restrictive indications. 

3. In combination, a section of railway track, a 
polarized track relay receiving current from the st 
rails of said section, a pair of line conductors for 
said section, a polarized line relay receiving cur 
rent from said pair of line Conductors, means 
governed by traffic conditions in advance of Said 
section for supplying the rails of the Section With : 
current of normal or reverse polarity, means goV 
erned by other traffic conditions in advance of 
said section for supplying said pair of line con 
ductors with current of normal or reverse polarity, 
a signal for said section comprising an upper and 
a lower indication unit each including a proceed 
lamp and a caution lamp as well as a stop lamp, a 
circuit for the proceed lamp of the upper unit in 
cluding a front contact of said track relay and a 
front contact of said line relay, a circuit for 
the caution lamp of the upper unit including a 
front contact of said track relay and a back C.On 
tact of said line relay, a circuit for the Stop 
lamp of said upper unit including a back contact 
of said track relay, a circuit for the proceed lamp 
of the lower unit including a front contact, and a 
normal polar contact of each of Said track and 
line relays, a circuit for the caution lamp of the 
lower unit including a front contact and a normal 
polar contact of said track relay and a front 7 
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4 
contact and a reversepolar contact of said line 
relay, another circuit for the caution lamp of the 
lower unit including a front contact of said track 
relay and a back contact of Said line relay, a cir 
cuit for the stop lamp of the lower unit including 
a front contact and a reverse polar contact of 
said track relay, and another circuit for the Stop 
lamp of the lower unit including a back contact 
of said track relay. 

4. A railway signal system comprising, a stretch 
of railway track divided into sections, a track cir 
cuit for each section including the track rails, a 
line circuit for each section including a pair of 
line conductors, a polarized track relay Connected 
to each track circuit, a polarized line relay Con 
nected to each line circuit, means for each section 
controlled by the associated track relay for re 
versibly supplying current to the track rails for 
the section next in rear, means for each Section 
controlled by the associated line relay for re 
versibly supplying current to the line Conductors 
for the section next in rear, and traffic governing 
means for each section controlled by the aSSO 
ciated track and line relayS. 

5. A railway signal system comprising, a stretch 
of railway track divided into Sections, a track 
circuit for each section including the track rails, 
a line circuit for each section including a pair of 
line conductors, a polarized track. relay connected 
to each track circuit, a polarized line relay Con 
nected to each line circuit, a pole changer for 
each section including contacts of the associated 
track relay for reversibly governing the Supply 
of current to the track circuit for the Section next 

35 in rear, a pole changer for each section including 
contacts of the associated line relay for reversibly 
governing the supply of current to the line circuit 
for the section next in rear, and traffic governing 
means for each section controlled by the associ" 
ated track and line relayS. 

6. A railway signal system comprising, a stretch 
of railway track divided into sections, a track 
circuit for each section including the track rails, 
a line circuit for each section including a pair 
of line conductors, a polarized track relay Con 
nected to each track circuit, a polarized line relay 
connected to each line circuit, a first pole changer 
for each section including contacts of the aSSO 
ciated track relay for reversibly governing the 
supply of current to the track circuit for the Sec 
tion next in rear, a second pole changer for each 
section including contacts of the aSSociated line 
relay, means for each section including neutral 
and polar contacts of the associated track relay 
for connecting the associated second pole changer 
to the line circuit for the section next in rear, and 
traffic governing means for each Section con 
trolled by the associated track and line relayS. 

7. A railway signal system comprising a stretch 
of railway track divided into a plurality of Suc 
cessive track sections, a track circuit for each 
section including the rails of the Section, a line 
circuit for each section including a pair of line 
conductors, a polarized track relay governed by 
each track circuit, a polarized line relay governed 
by each line circuit, and traffic governing means 
for each section controlled by the aSSociated track 
and line relays, neutral contacts of each track 
relay adapted to pole change the track circuit 
for the Section next in rear. Of the aSSociated Sec 
tion, and neutral contacts of each line relay and 
a polar contact of each track relay adapted to 
pole change and open respectively the line 
circuit for the Section next in rear Of the aSSOCi 
ated section, whereby a distinctive control is ef 
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fected for each of four consecutive track Sections 
in the rear of an occupied section. 

8. A railway signal system comprising a stretch 
Of railway track divided into a plurality of Suc 
Cessive track Sections, a track circuit for each 
Section including the rails of the Section, a line 
circuit for each section including a pair of line 
conductors, a polarized track relay governed by 
each track circuit, a polarized line relay governed 
by each line circuit, and traffic governing nears 
for each section controlled by the associated 
track and line relayS, neutral contacts of each 
track relay adapted to pole change the track cir 
cuit for the section next in rear Of the aSSoci 
ated Section, and neutral contacts of each line re 
lay and a polar contact of each track relay adapt 
ed to pole change and open respectively the line 
circuit for the Section next in rear of the aSSoci 
ated section, whereby a distinctive control is ef 
fected for each of four consecutive track Sections 
in the rear of an Occupied Section, Said track 
and line relays being of the retained neutral type 
to avoid tumble-down of the circuits to the rear 
during pole changing periods. 

9. A railway signal System comprising a stretch 
Of railway track, a signal located at the entrance 
of the Stretch to govern traffic entering therein, 
Said Signal being capable of displaying a stop in 
dication and at least three different proceed in 
dications having Varying degrees of Speed restric 
tions, a polarized track relay, a track circuit re 
Versibly governed by the traffic conditions of the 
Stretch for controlling said track relay, a line re 
lay, means including a pair of line conductors 
controlled by other traffic conditions of the 
stretch for governing said line relay, and circuit 
means controlled jointly by said relays for selec 
tively governing the indications of Said signal, 
Said circuit means being arranged in Such a man 
ner that the track relay is effective to control 
the Stop and the two most restrictive proceed 
indications in the event of a broken line conduc 
tOr. 

10. In combination, a section of railway track 
provided with a track circuit including a polar 
ized track relay, means for reversibly Supplying 
energy to Said track circuit in accordance With 
traffic conditions in advance of Said section, a line 
circuit for said Section, means for Selectively en 
ergizing Said line circuit in accordance. With other 
traffic conditions in advance of said Section, a line 
relay, means effective to connect Said line relay 
to said line circuit when and only when a train 
is approaching Said. Section provided said track 
reiay is picked up, and a signal for said Section 
controlled jointly by Said track and line relays, 
said relays each selectively controlling the sig 
nal in accordance With the direction of the cur 
rent supplied thereto. 

11. In combination, a Section of railway track 
provided with a track circuit including a polar 
ized track relay, means for reversibly supplying 
energy to Said track circuit in accordance With 
traffic conditions in advance of Said Section, a line 
circuit for said section, a polarized line relay, 
means effective to connect said line relay to said 
line circuit. When and only when a train is ap 
proaching said section provided said track relay 
is picked up, means for reversibly supplying en 
ergy to Said line circuit in accordance With other 
traffic conditions in advance of said section when 
said line relay is connected to said line circuit, 
and a signal for said section controlled jointly 
by Said track and line relays, said relays each 
Selectively controlling the signal in accordance 
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with the direction of the current supplied thereto. 

12. A railway signal system comprising a 
stretch of railway track divided into a plurality 
of Successive track Sections, a track circuit for 
each section including a track relay and having 
connected thereto a Source of track circuit en 
ergy, a line circuit for each Section including a 
pair of line conductors and having connected 
thereto a source of line circuit energy provided 
the track relay for the section next in advance 
of the section with which the line circuit is a S 
sociated is energized, a line relay for each section 
having a high resistance winding and a low re 
sistance Winding, a first auxiliary relay for each 
Section included in the track circuit for the Sec 
tion next in rear of the Section. With which Said 
relay is associated, means for each Section in 
cluding a contact for the first auxiliary relay for 
such section for connecting the low resistance 
winding of the line relay for such section to the 
corresponding line circuit, a second auxiliary re 
lay for each section included in the line circuit 
for the Section next in rear of the section with 
which said relay is associated, each said Second 
auxiliary relay being operated only when the line 
circuit in which it is included is Supplying en 
ergy to the low resistance winding of the line 
relay connected thereto, means for each Section 
including a contact of the second auxiliary re 
lay associated with said section for connecting 
the high resistance winding of the line relay as 
sociated with said section to the corresponding 
line circuit, and traffic governing means for each 
section controlled jointly by the track and line 
relays for Such Section. 

13. A railway signal system comprising a 
stretch of railway track divided into a plurality. 
of Successive track sections, a track circuit for 
each section including a polarized relay and a 
source of track circuit energy, means for each 
section governed by the track relay for the Sec 
tion next in advance for reversibly connecting 
the source of track circuit energy to the corre 
sponding track circuit, a line circuit for each Sec 
tion including a pair of line conductors and hav 
ing connected thereto a source of line circuit en 
ergy provided the track relay for the section next 
in advance of the section with which said line 
circuit is associated is energized in a particular 
direction, a line relay for each Section having 
a high resistance winding and a low resistance 
winding, a first auxiliary relay for each Section 
included in the track circuit for the section next 
in rear of the section with which said relay is 
associated, means for each Section including a 
contact of the first auxiliary relay for Such Sec 
tion for connecting the low resistance Winding of 
the line relay for such section to the correspond 
ing line circuit, a second auxiliary relay for each 
section included in the line circuit for the Sec 
tion next in rear of the Section. With which said 
relay is associated, each Said Second auxiliary 
relay being operated only when the line circuit 
in which it is included is supplying energy to the 
low resistance winding of the line relay connected 
thereto, means for each section including a con 
tact of the second auxiliary relay aSSociated with 
such section for connecting the high resistance 
winding of the line relay for such section to the 
corresponding line circuit, and traffic governing 
means for each section controlled jointly by the 
track and line relays for Such section. 

14. A railway Signal System comprising a 
stretch of railway track divided into a plurality 
of Successive track Sections, a track circuit for 
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each section including a track relay and having 
connected thereto a source of track circuit energy, 
a line circuit for each section including a pair of 
line conductors and a source of line circuit energy, 
means for each section governed by the line relay 
for the section next in advance of the Section 
with which said line circuit is aSSociated for re 
versibly connecting the source of line circuit 
energy to the corresponding line circuit provided 
the track relay for such advance section is ener 
gized in a particular direction, a polarized line 
relay for each section having a high resistance 
winding and a low resistance winding, a first 
auxiliary relay for each Section included in the 
track circuit for the section next in rear of the 
Section with which said relay is a SSociated, means 
for each section including a contact of the first 
auxiliary relay for such section for connecting 
the low resistance winding of the line relay for 
such section to the corresponding line circuit, 
a second auxiliary relay for each Section included 
in the line circuit for the section next in rear of 
the section with which said relay is a SSociated, 
each said second auxiliary relay being operated 
only when the line circuit in which it is included 
is Supplying energy to the low resistance Winding 
of the line relay connected thereto, means for 
each section including a contact of the Second 
auxiliary relay for Such section for connecting 
the high resistance Winding of the line relay for 
such section to the corresponding line circuit, and 
traffic governing means for each Section Con 
trolled jointly by the track and line relays for 
Said section. 

15. A railway signal System comprising a 
stretch of railway track divided into a plurality 
of successive track sections, a track circuit for 
each section including a polarized relay and a 
source of track circuit energy, means for each 
Section governed by the track relay for the Section 
next in advance for reversibly connecting the 
source of track circuit energy to the correspond 
ing track circuit, a line circuit for each Section 
including a pair of line conductors and a Source 
of line circuit energy, means for each Section 
governed by the line relay for the Section next 
in advance of the section with which the line 
relay is associated for reversibly connecting the 
Source of line circuit energy to the corresponding 
line circuit provided the track relay for such 

. advance section is energized in a particular di 
rection, a polarized line relay for each Section 
having a high resistance winding and a low resist 
ance winding, a first auxiliary relay for each sec 
tion included in the track circuit for the Section 
next in rear of the section with which said relay 
is associated, means for each Section including 
a contact of the first auxiliary relay for such 
section for connecting the low resistance Winding 
of the line relay for such section to the corre 
sponding line circuit, a second auxiliary relay for 
each section included in the line circuit for the 
section next in rear of the Section. With which 
said relay is associated, each Said Second aux 
iliary relay being operated only when the line 
circuit in which it is included is Supplying energy 
to the low resistance winding of the line relay 
connected thereto, means for each Section includ 
ing a contact of the second auxiliary relay for 
such section for connecting the high resistance 
winding of the line relay for Such Section to the 
corresponding line circuit, and traffic governing 
means for each section controlled jointly by the 
track and line relays for Such Section. 

16, A railway signal system comprising a 

O 

5 

30 

35 

40 

50 

55 

60 

70 

75 



O 

6 
stretch of railway track divided into a plurality 
of block sections each having a first circuit and 
a second circuit governed by traffic conditions 
in said section, the first circuit for each Section 
having a relay energized therefrom and the Sec 
ond circuit for each section having a polarized 
relay energized therefrom, one of the relayS for 
each section controlling the supply of current to 
both the first and second circuits for the adjacent 
block section in the rear of the Section. With Which 
said relay is associated, the other relay for each 
section reversibly controlling the Supply of cur 
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rent to the second circuit for the adjacent block 
Section in the rear of the section with which Said 
relay is associated, and traffic governing means 
for each section governed by the relays for such 
Section, 

17. A railway signal system comprising a 
stretch of railway track divided into a plurality 
of successive block sections, a track circuit for 
each section including a track relay and having 
connected thereto a source of track circuit energy, 
a line circuit for each Section including a pair 
of line conductors and having connected thereto 
a source of line circuit energy provided the track 
relay for the section next in advance of the sec 
tion with which the line circuit is associated is 
energized, a line relay for each section, said line 

2,133,306 
relay being adapted to be energized by Way of a 
circuit of high resistance or by Way of a circuit 
of low resistance from the line circuit for the 
section with which said relay is associated, a first 
auxiliary relay for each section included in the 
track circuit for the Section next in the rear of 
the section with which said relay is associated, 
means for each section including a contact of 
the first auxiliary relay for such section for ef 
fecting energization of the line relay for such 
Section from the line circuit for Such Section by 
way of the circuit of low resistance, a second aux 
iliary relay for each section included in the line 
circuit for the section next in the rear of the 
section with which said relay is associated, each 
said second auxiliary relay being operated only 
When the line circuit in which it is included is 
supplying energy through the circuit of low resist 
ance to the line relay connected thereto, means 
for each section including a contact of the Second 
auxiliary relay for such section for effecting ener 
gization of the line relay for such section from 
the line circuit for such section through the cir 
cuit of high resistance, and traffic governing 
means for each section controlled jointly by the 
track and line relays for Such section. 
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