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My invention relates to railway signaling, and 
particularly to signaling involving wayside sig 
inals 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 correspond 
ing 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 controlling way 
Side Signals in such a manner that trains are kept 
moving by Signal indication in the event of broken 
line Wires, and which apparatus will prevent an 
improper Signal aspect resulting from a broken 
line Wire. Other features and advantages of my 
invention Will appear as the specification pro 
greSSes. 

I Will describe one form of apparatus embody 
ing my invention, and will then point out the 
novel features thereof in claims. 
In the accompanying drawings, Figs. 18 and 1b, 

are diagrammatic views which, when placed end 
to end in the order named, illustrate one form 
of apparatus embodying my invention. 

Referring to the drawings, the reference char 
acters 2 and 28 designate the traffic rails of a 
Stretch of railway track along which traffic nor 
mally moves in the direction indicated by the ar 
rOWS. These rails are divided by the usual in 
Sulated rail joints 3 into a plurality of track sec 
tions V-W, W-X, X-Y, Y-Z, etc. 

Each track Section is provided with a track cir 
cuit Which comprises the trafic rails in series and 
Which includes a track battery 5 connected across 
the track rails at one end of the section and a 
track relay R, with a suffix corresponding to the 
location, connected across the rails at the other 
end of the Section. The winding of each track 
relay R is connected directly with the traffic rails 
as Will be readily understood by an inspection of 
Figs. 1 and 1b. The track battery 5 for each 
Section is reversibly connected with the track 
rails by pole-changing contacts of a line relay 
for the next section in advance. For example, 
the track battery 5 of the section V-W is nor 
mally connected with the trafic rails 2 and 28. 
Over the front contacts of the neutral arnatures 
S and of a line relay HW, to be referred to later, 
to Supply current of one polarity, and which 
polarity I shall refer to in the following descrip 
tion as being of normal polarity. At such time 
as the line relay HW is deenergized, the connec 

(C. 246-46) 
tion of the battery 5 with the traffic rails is re 
Versed at the back contacts of the neutral arma 
tures 6 and to supply current of the opposite 
polarity, and which polarity I shall refer to as 
being of reverse polarity. The track relay RW 
for the section V-W, when energized with cur 
rent of normal polarity, will shift its polar arma 
tures 59, 55, 63 and 64 into engagement with their 
respective left-hand contacts, that is, to the po 
sition shown in Fig. 1a. When the relay RW is 
energized with current of reverse polarity, the 
polar armatures will be shifted into engagement 
with their respective right-hand contacts, that is, 
to the position opposite that shown in Fig. 1. 
Each of the remaining track batteries of my SyS 
tem is connected with the rails of the associated 
Section in the same manner as just described for 
battery 5 of section W-W, and each of the re 
maining track relays responds to the polarity of 
the current supplied to the associated track sec 
tion in the same manner as just described for the 
track relay RW. 

Each track Section is also provided with a line 
circuit comprising a pair of line wires connected 
with a line relay located at one end of the Section, 
and designated by the reference character H. With 
a suffix corresponding to the location, and With 
a source of current located at the opposite end 
of the section. Again referring to the section 
W-W for illustration, the line circuit comprises 
the line Wires ( and which are connected with 
the two terminals of the Winding of the line relay 
HIV at the entrance of this section, a front con 
tact 3 of the associated track relay RW being 
interposed between the line wire 0 and the cor 
responding terminal of the winding of relay HIV. 
At the exit end of the Section W-W, the line Wires 

and are reversibly connected With a current 
Source through the medium of the track relay RW 
for the section next in advance. To be explicit, 
this line circuit normally extends from the B 
terminal of a convenient Source of direct current, 
Sulch as a battery not shown, through the Winding 
of an approach lighting relay AW to be referred to 
later, left-hand contact of the polar armature 2 
of relay RW, line wire , winding of relay HIV, 
front contact 3 of relay RW, line wire 9, front 
neutral contact of relay RW, the left-hand 
contact of a second polar armature 5 of relay 
RW, and to the opposite terminal C of the current 
Source. At Such time as the track relay RW is 
energized with current of reverse polarity and 
its polar armatures 2 and 5 are shifted into en 
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2 
cuit is reversed. In order to clarify the descrip 
tion, I shall refer to the polarity of the current 
supplied over the left-hand contacts of the polar 
armatures 2 and 5 as being of normal polarity, 
and that supplied over the right-hand polar con 
tacts as being of reverse polarity. The line relay 
HIV, when energized with current of normal po 
larity shifts its polar armature 54 into engage 
ment with its left-hand contact, that is, to the 
position illustrated in Fig. 1a. When relay HV 
is supplied with current of reverse polarity, its 
polar armature - 54 is shifted into engagement 
with its right-hand contact, that is, to the posi 
tion opposite that illustrated in the drawings. 
Each of the remaining track sections of my system. 
is provided with a line circuit controlled in the 
same manner as just explained for the line cir 
cuit of Section W. W. - 
To sum up thus far, each track section is pro 

vided with a polarized track circuit and a polar- . 
ized line circuit. The track circuit receives cur 
rent at all times, and the polarity of the current 
is determined by the energized or deenergized 
condition of the line relay for the section next 
in advance. The line circuit is deprived of cur 
rent, when either the track relay for the same 
section or the track relay for the section next 
in advance is deenergized, and the polarity of the 
current supplied to the circuit is determined by 
the position of the polar armatures of the track 
relay for the section next in advance. 
The track relays R and the line relays H are 

preferably of the retained-neutral polarized type 
having slow to pick up characteristics. The 
structure of such relays may take different forms 
but a preferred form is that disclosed and claimed 
in a copending application for Letters Patent of 
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the United States, Serial No. 638,718, filed Oc 
tober 20, 1932, by A. E. Dodd, for Electrical re 
lays. It is deemed sufficient for the present ap 
plication to state that, whereas with ordinary 
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polarized relays the neutral armature must re 
lease and then pick up during each period of 
reversal of the current supplied to the winding; 
with relays of the retained-neutral polarized 
type the neutral armatures are held in engage 
ment with their front contacts during the period 
of ordinary pole-changing, but should the ab 
sence of current exist for a period greater than 
that ordinarily required to pole change the cir 
cuit, the neutral armatures are released. Fur 
thermore, the structure of these relays is such 
that the neutral armatures are not brought into 
engagement with their front contacts until en 
ergy has been supplied to the winding for a 
predetermined interval. The functions of these 
characteristics with which the track and line 
relays, are provided will appear as the specifica 
tion progresses. 
Each track section is preferably provided with 

an approach lighting relay designated by the 
reference character A with a suffix corresponding 
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to the location. These relays are preferably di 
rect current neutral relays and the winding of 
each approach lighting relay is interposed in 
the line circuit for... the track section to the rear. 
In describing the line circuit for the section 
W-W, it was pointed out that the winding of 
the approach lighting relay AW is included in 

70. the connection between the B terminal of the 
sources of current and the line wire f l or 0, as 
the case may be, and hence the relay AW is en 
ergized whenever current flows in this line cir 

75 and is deenergized whenever the circuit is open. 
cuit, irrespective of the polarity of the current, 

2,098,829 
Each of the remaining approach lighting relays 
A is controlled in the same manner. The func 
tion of the approach lighting relay will appear 
when the operation of the system is described. 
It will be understood, however, that my inven 
tion is not limited to approach lighting of the 
signals, and these relays A may be omitted if 
found desirable. - 
To govern the passage of trains through the 

stretch of railway, a wayside signal designated 
by the reference character S with an appropriate 
exponent is located at the entrance of each track 
section. Each of these signals comprises a top 
unit T and a lower unit L. These units may take 
any One of several forms of signal mechanism 
such as the semaphore, color light, search light, 
or position light. As here illustrated, each unit 
is a color light signal capable of displaying a 
green light G, a yellow light Y and a red light R. 
The manner in which the aspects of these sig 

nals are controlled will best be understood by 
tracing the circuits and explaining the opera 
tion of the apparatus simultaneously. 
A train is indicated diagrammatically at K in 

the section immediately to the right of location 
Z. The train shunt of train K will deemergize 
the track, relay RZ in the usual manner. The 
line relay. HZ will be without energy due to the 
front contact 6 of relay RZ being open, and 
the line circuit for the section Y-Z will be with 
out current due to the front contact f T of relay 
RZ being - open. 
HZ and HY and also the approach lighting re 
lay AZ are deemergized as long as the train K 
occupies the section illustrated in Fig. 1b. 

All three relays RZ, HZ, and AZ being deener 
gized, current will flow from the terminal B of 
the current source over the back contact 8 of 
the approach lighting relay. AZ, wire. 9, back 
contact 20 of relay RZ, lamp R of the top unit 
T of Signal, SZ and thence to the C terminal of 
the current Source; and the R lamp of that 
unit will be illuminated. Current will also flow 
from the B. terminal of the current source over 
the back contact f8 of relay. AZ, wires 9 and 2, 
back contact 22 of the line relay HZ, the R lamp 
of the lower unit I, of signal SZ and thence to 
the C terminal of the current source; and that 
lamp will be illuminated. It follows that the 
Signal SZ will display the R lamp of each of its 
tWO unitS. 
K occupies the section immediately in advance 

0 

li5 

20 

25 

30 

Hence, both the line relays. 

That is to say, as long as the train - 

of the signal SZ, the aspect of that signal is a 
red light above a red light to indicate “stop'. 
The connection for the track circuit of the 

Section Y-Z next in the rear of the section oc 
cupied by the train K will be over the back con 
tacts of the neutral armatures 23 and 24 of the 
line relay HZ, and hence the track relay RY 
Will now be energized with current of reverse 
polarity to shift its polar armatures into engage 
ment with their right-hand contacts as illus 
trated in Fig. 1. Since the line circuit for the 
Section Y-Z is open at the front contact of 
the track relay RZ, the line relay HY Will be 
deenergized as illustrated in the drawings. The 
track relay RY being energized, the line circuit. 
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for the section X-Y will be supplied with cur 
rent and the approach lighting relay AY. will be 
picked up. Consequently, at the location Y, the 
track relay RY will be energized in its reverse 
position, the line relay HY will be deenergized, 
and the approach lighting relay AY will be picked 
lip. - 

Assuming that a second train enters the sec 
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75 
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2,098,829 
tion X-Y and shunts its track relay RX with the 
result that the line circuit for that section is 
open at the front contact 59 of relay RX, the 
approach lighting relay AY will be deemergized. 
Current Will now flow from the termina, B. of 
the current source at location Y over the back . 
contact 26 of approach lighting relay AY, Wire 
27, front contact 28 of track relay RY, right 
hand contact of polar armature 29, lamp Y of 
the top unit T of signal SY and to the opposite 
terminal C of the current source; and lamp Y 
of that unit will be illuminated. Current will 
also flow from the B terminal of the current 
Source over the back contact 26, wires 2 and 
30, back contact 3 f of the line relay HY, lamp 
R of the lower unit I, of signal SY and to the 
opposite battery terminal C; and lamp R of that 
unit will be illuminated. The aspect of the sig 
nal SY will, therefore, be a yellow light above a 
red light to indicate to this train. I have assumed 
to be approaching the location Y, “prepare to 
stop at next signal'. 

Considering next the condition of the track 
and the line circuits for the section X-Y, the 
Second Section to the rear of the section occu 
pied by the train K, the line relay HY being de 
energized, the connection for the track circuit 
for the Section X-Y will be over the back con 
tacts of the neutral armatures S5 and 63 of relay 
HY. Consequently, the track relay RX will be 
energized with current of reverse polarity to 
shift its polar armatures to the right-hand posi 
tion as illustrated in Fig. 1a. The track relay 
RY being energized with its polar armatures in 
the reverse position, the current supplied to the 
line circuit for the section X Y. will be of re 
verse polarity and the line relay HX Will, there 
fore, be energized with its polar armature 38 in 
engagement With its right-hand contact as illus 
trated in Fig. 18. It is to be seen, therefore, that 
with train K occupying the section illustrated in 
Fig. 1b, both relays RX and HX will be energized 
in the reverse position and relay AX will be 
picked up. 
On the assumption that a following train now 

enters the section W-X and shunts the track 
relay RW to open the line circuit for the section 
W-X and deenergizes the approach lighting 
relay AX, current will flow from the B terminal 
of the current source at location X over the 
back contact 32 of relay AX, Wire 33, front con 
tact 34 of track relay RX, right-hand contact 
of the polar armature 35, lamp Y of the top unit 
T of signal SX and to the opposite terminal C 
of the current source; and the lamp Y of that 
unit will be illuminated. At the same time, cur 
rent will flow from the B terminal of the current 
source over the back contact 32, wires 33 and 
36, front contact 37 of line relay HX, right-hand 
contact of the polar armature 38 of relay HX, 
lamp Y of the lower unit of signal SX and to 
the opposite terminal C of the current source; 
and the lamp Y of that unit will be illuminated. 
The aspect of the signal SX will, therefore, be a 
yellow light above a yellow light to indicate to 
the train approaching the location X “proceed 
at not exceeding medium Speed'. - 
I shall next consider the condition of the track 

and line circuits for the Section W-X, the third 
section to the rear of the section occupied by 
the train K. The line relay HX is energized so 
that the connection of the track battery 5 at the 
location X is over the front contacts of the neu 
tral armatures 6 and 68 of relay HX, and hence 
the track relay RW is energized with current of 

3 
normal polarity to shift its polar armatures to 
the left-hand position as illustrated in Fig. 18. 
The track relay RX being energized in the reverse 
position, the line circuit for the Section W-X is 
Supplied with current of reverse polarity, and the 
line relay HW shifts its polar armature 46 to the 
right-hand position as illustrated in Fig. 18. 
Hence, at location W, the track relay RW is 
energized in its normal position, and the line 
relay HW is energized in its reverse position. 
Assuming the approach lighting relay. AW to 

be deenergized in response to a train entering the 
section W. W., current will flow from the B ter 
minal of the current Source at location W over the 
back contact 39 of relay AW, wire 40, front con 
tact 4 of relay RW, left-hand contact of polar 
armature 42, front contact 43 of line relay HW, 
lamp G of the top unit T of signal SW and to 
the opposite terminal C of the current Source; and 
the lamp G of that unit will be illuminated. Cur 
rent also will flow from the terminal B of the 
current source over back contact 39, wires 49 and 
44, front contact 45 of relay HW, right-hand con 
tact of polar armature 46, lamp Y of the lower 
unit L of signal SW and to the opposite terminal 
C of the current source; and the lamp Y of that 
unit will be illuminated. It follows that the as 
pect of the signal SW will be a green light above 
a yellow light to indicate to a train approaching 
the location W “approach next signal at not ex 
ceeding medium. Speed'. 

Considering next the condition of the track 
and line circuits for the section W-W, the fourth 
section to the rear of the section occupied by 
the train K, the line relay HW is energized so 
that the connection of the track battery 5 with 
the traffic rails of the section V-W is over the 
front contacts of the neutral armatures 6 and 
7, and the track relay RW is energized with cur 
rent of normal polarity. The track relay RW 
being energized with current of normal polarity, 
the current supplied to the line circuit for the 
section V-W is of normal polarity and the 
line relay HV is energized in its normal position. 
Hence, at the location W, both the track relay RW 
and the line relay HV are in their normal posi 
tions. 

Going on the assumption that the approach 
lighting relay AV is deenergized in response to a 
train occupying the section to the left of the 
location V, current will flow from the battery ter 
minal B. over back contact 47 of relay AW, Wire 
48, front contact 49 of relay RV, left-hand con 
tact of polar arnature 53, front contact 5 of line 
relay HV, lamp G of the top unit T of signal SW 
and to the battery terminal C; and lamp G of that 
unit Will be illuminated. Current Will also flow 
from battery terminal B over back contact 47, 
Wires 48 and 52, front contact 53 of relay HV, 
left-hand contact of polar armature 54 of relay 
HV, left-hand contact of polar armature 55 of 
track relay RW, lamp G of the lower unit Li, and 
to battery terminal C; and the lamp G of that 
unit will be illuminated. The aspect of the sig 
nal SW will, therefore, be a green light above 
a green light to indicate “clear'. 
From the foregoing description, it is evident 

that a distinctive control condition is provided 
for each of the four Successive track Sections to 
the rear of an occupied Section. 
conditions may be Summed up as follows: The 
track circuit for the Section occupied is shunted 
in the usual manner to Open both the track and 
line relays of that section. The first section to 
the rear of the Occupied Section has its track 

These control 
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and its line circuit-deenergized. The second sec 
tion has its track circuit and its line circuit both 

0. 

20 

circuit supplied with current of reverse polarity 

supplied with current of reverse polarity. The 
third section has its track circuit supplied with 
current of normal polarity, and its line circuit 

... with current of reversepolarity. The fourth sec 
tion has both its track and line circuits supplied 
with current of normal polarity. From these dif 
ferent control conditions, five different signal 
aspects are obtained, namely, a red light above a 
red light at the first signal to the rear of a train 
to indicate 'stop', a yellow light above a red 
light at the second signal to the rear of a train 
to indicate "prepare to stop at the next signal', 
a yellow light above a yellow light at the third 
signal to the rear of a train to indicate "proceed 
at not exceeding medium speed', a green light 
above a yellow light at the fourth signal to indi 
cate "approach next signal at not exceeding me 
dium speed', and a green light above a green 
light at the fifth signal to the rear of a train to 
indicate "clear'. . 
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It should be observed that the track relay con 
trols all lamps of the top unit of the associated 
signal, the green and yellow lamps over a polar 
armature, and that it also controls the green 
lamp of the lower unit over a polar armature. 
Consequently, the green lamp of the lower unit 
cannot be displayed unless the polar armature 
of the track relay is in a position to close the cir 
cuit for the green lamp of the top unit. . - 
Although a specific combination of - lights. is 

here set forth for the different signal aspects, it 
will be understood that my invention is not lim 
ited to this one arrangement and other combina 
tions of lights may be obtained should some other 
arrangement of aspects seem desirable. 
The function of the retained-neutral and the 

slow to pick up features of the track and line 
relays will now be pointed out. The signal. SX: 
displays a yellow light above a yellow light to 
a train in the section W-X as long as the train 
Koccupies the section to the right of location Z. 
I shall now assume that while a following train 
is approaching the signal SX, the train K moves 
on out of the section to the right of location Z. 
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Under these conditions, the picking up of the line 
relay HY pole changes the track circuit for the 
section X-Y, and the track relay RX is deener 
gized and then reenergized in its normal direction 
causing its polar armature to be shifted from the 
right-hand position to the left-hand position. 
The position of the track relay RY is not changed 
at this time, and, consequently, the position of 
the line relay HX is not changed. Shifting the 
polar armature 35 of the track relay RX shifts 
the signal control circuit from that for the Y 
lamp of the top unit T of signal SX to the cir 
cuit for the G lamp of the top unit T. The cir 
cuit for the Y lamp of the lower unit L is not 
changed inasmuch as no change takes place in 
the position of the line relay HX. It follows 
that the aspect of the signal SX is changed from 
that of a yellow light above a yellow light to that 
of a green light above a yellow light. The "re 
tained-neutral' feature of the track relay RX 
prevents the back contact 58 from becoming mo 

70 

75. 

mentarily closed to give a momentary flashing 
of the R lamp of the top unit T. That is, false 
signal flashing of the signal SX is avoided. Fur 
thermore, the retained-neutral feature of relay 
Rx prevents the front contacts 59 and 60 from 
momentarily opening the circuits for the line 
relays HX and HW during the pole changing of 

result. 

Occur. 
that signal flashing, successive tumble-down 

2,098,820 
the track circuit for section X-Y. The energi 
zation of these line relays not being disturbed, 
successive tumble-down of the signal circuits for 
the sections to the rear of location X is avoided. 

It has been pointed out hereinbefore that the 
signal SW displays a green light above a yellow 
light during the time the train K occupies the 
section illustrated in Fig. 1b. Ishall now assume 
that while a following train is approaching the 
signal SW, the train K moves on and vacates 
the Section to the right of location Z. Under. 
these conditions, the energization of the track 
relay RX is changed from reverse to normal 
when the line relay HY is picked up, and the 
track relay RX, in turn, pole changes the line 
circuit for the relay. HW and the energization 
of that relay is changed from reverse to normal. 
The line relay HX does not change its position 
at this time and hence no change takes place in 
the track relay RW. The shifting of the polar 
armature 46 of line relay HW from its right-hand 
position to its left-hand position transfers the 
signal control circuit from that for the Y lamp 
of the lower unit of signal SW to that for the G 
lamp. The retained-neutral feature of the relay 
H.W. prevents the back contact 6 from being mo 
ninentarily closed to flash the Y lamp of the top 
unit i?, and also prevents the back contact 62 
from being momentarily closed to flash the R 
iamp of the lower unit, that is, false signal flash 
ing is avoided. Furthermore, the front contacts 
of the neutral armatures 6 and 7 being retained 
closed, successive tumble-down of the signal cir 
cuits to the rear of location W is avoided. 
A short train passing from one section into 

a next may fully vacate the rear section before 
the track relay for the section just entered is re 
leased. Under such traffic conditions, the track 
relay for the section vacated may pick up before 
the track relay for the section just entered is 
shunted, and when this occurs with the usual 
type of relays, a momentary loss of control is the 

I have found that the slow to pickup 
feature of the type of relays here proposed is 
sufficient to assure that the track relay of the 
Section being vacated by a short train Will not 
pick up during the ordinary delay encountered 
in the shunting of a track relay. It follows, that 
this slow to pick up feature of the relays here 
proposed assures that no loss of control and 
momentary display of an improper signal will 

It is evident from the above discussion 

of the control circuits and momentary loss of 
control are avoided by the retained-neutral and 
Slow to pick up features by the track and line 
relays without the need of the usual additional 
repeater relays. - 

It is to be noted that a broken line wire for 
the section Y-Z while the train K occupies the 
section illustrated in Fig. 1b will make no change 
in the indication displayed by the signal SY due 
to the fact that the line circuit for this section 
is open at the front contact 7 of the track relay 
of the section occupied. A broken line wire for 
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the section X-Y, while the train K occupies the 
section to the right of location Z, will cause the 
line relay HX to be down and display the lamp 
R of the unit I for signal SX in place of the 
lamp Y. Hence, under the above cited traffic 
conditions, a broken line wire will result in the 
signal SX displaying the more restricted indica 
tion “prepare to stop at next signal' in place of 
the usual indication “proceed at not exceeding 
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medium speed'. The line relay HX being down, 
if a broken line wire occurs, the track circuit for 
the section W-X will be supplied with current 
of reverse polarity and hence the track relay 
RW and the line relay HW Will both be ener 
gized in the reverse position, and the aspect of 
the signal SW will be a yellow light above a yell 
low light, which is its proper aspect when the 
signal SX indicates "prepare to stop at next 
Signal'. 

Again, a broken line wire for the section W-X 
while the train K occupies the section illustrated 
in the drawings will deenergize the line relay HW 
and cause the R. lamp of the lower unit L of Sig 
nai SW to be illuminated in place of the lamp 
Y, and will illuminate the Y lamp of the top 
unit T in place of the green lamp G. It follows 
that under the above cited traffic conditions and 
a broken line wire, the signal SW displays a yell 
low light above a red light in place of a green 
light above a yellow light, and thereby indicates 
the more restricted speed condition of “prepare 
to stop at the next signal'. By an analysis of 
the circuits for the section W-W, it is clear that 
a broken line Wire for that section Will result 
in the signal SW displaying a yellow light above 
a red light similar to that already described for 
the remaining Signals. It is to be seen, there 
fore, that a broken line wire under any traffic 
condition will not result in the display of a false 
combination of lights. The aspect established 
aS the result of a broken line Wire Will in each 
case be that for indicating “prepare to stop at 
next signal'. From the above, it is apparent that 
in the case of a complete failure of the line cir 
cuits, trains will be permitted to run at re 
stricted speeds by signal indication. 
Apparatus such as here proposed provides a 

Simple arrangement for a four block, five indi 
cation, railway signal System without the need 
of additional repeater relays of the slow release 
type and the slow to pick up type to avoid sig 
nal flashing, tumble-down of control circuits, 
and loss of control. It will be understood, how 
ever, that the polarized track circuit and polarized 
line circuit control here proposed may be used to 
govern relays not provided with the retained 
neutral and slow to pick up features should it 
Seem desirable. In this latter case, the usual re 
peater relays or their equivalents, would be em 
ployed. 
Although I have herein shown and described 

Only one form of apparatus embodying my inven 
tion, it is understood that various changes and 
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 
clain is: 

1. A railway signal system comprising, a stretch 
of railway track divided into sections, a track 
circuit for each section including the traffic rails, 
a line circuit for each section, a polarized track 
relay for each track circuit, a polarized line relay 
for each line circuit, means controlled by each 
track relay for Supplying to the line circuit for 
the section next in the rear of the associated 
section current of one polarity or of the other 
polarity for controlling the relay of that line 
circuit, means controlled by each line relay for 
Supplying to the track circuit for the section 
next in the rear of the associated section current 
of one polarity or of the other polarity for con 
trolling the relay of that track circuit, and traffic 
governing means for governing the passage of 

5 
trains along said stretch controlled by Said track 
and line relayS. 

2. A railway signal System comprising a stretch 
of railway track divided into sections, two polar 
ized relays for each section, a track circuit for 
controlling one of Said relays and including the 
traffic rails of the associated Section, a line cir 
cuit for controlling the other of said relays and 
including a pair of line wires, means controlled 
by the relay associated with the track circuit for 
reversibly Supplying current to the line circuit for 
the section next in the rear of the associated sec 
tion, means controlled by the relay associated 
with the line circuit for reversibly supplying Cur 
reint to the track circuit for the Section next in 
the rear of the associated section, and signaling 
means for each section controlled jointly by said 
two relays of the section. 

3. A railway signal System comprising, a stretch 
of railway track divided into sections, a track 
circuit for each section including the traffic rails, 
a line circuit for each Section including a pair 
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of line Wires, a polarized track relay for each 
track circuit, a polarized line relay for each line 
circuit, means controlled by each track relay for 
supplying to the line circuit for the section next 
in the rear of the associated section current of 
one polarity or of the other polarity for con 
trolling its line relay, means controlled by Said 
line relay for Supplying to the track circuit for 
the Second section in the rear of said associated 
Section current of one polarity or of the other 
polarity for controlling the track relay of Said 
track circuit, and traffic governing means for gov 
erning the passage of trains along said stretch 
controlled by the track and line relays. 

4, A railway Signal System comprising, a stretch. 
of railway track divided into Sections, a track 
circuit for each section including the traffic rails, 
a line circuit for each section, an electrorespon 
sive means for each track circuit and for each 
line circuit, said electroresponsive means each be 
ing selectively responsive to the polarity of the 
current supplied thereto, means controlled by 
each track circuit electroresponsive means for 
Supplying to the line circuit for the section next 
in the rear of the aSSociated track Section cur 
rent of one polarity or of the other polarity in 
accordance With traffic conditions in advance for 
controlling the electroresponsive means of said 
line circuit, means controlled by each line cir 
cuit, electroresponsive means for Supplying to the 
track circuit for the Section next in the rear of 
the associated section current of one polarity or 
of the other polarity in accordance With the con 
dition of the governing track circuit electrore 
Sponsive means for controlling the electrorespon 
sive means of said track circuit, and traffic gov 
erning means for gCVerning the passage of trains 
along said stretch controlled by the track and 
line electroresponsive means. 

5. A railway signal System comprising, a stretch 
of railway track divided into Sections, two electro 
responsive means for each section each being 
selectively responsive to the polarity of the cur 
rent Supplied thereto, a track circuit for control 
ling one of Said electroresponsive means and in 
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cluding the traffic rails of the associated section, 
a line circuit for controlling the other of said 
electroresponsive means and including a pair of 70 
line wires, means governed by the electrorespon 
Sive means associated with the track circuit for 
reversibly Supplying current to the line circuit 
for the Section next in the rear in accordance 
With traffic conditions in advance, means gov 75. 
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erned by the electroresponsive means associated 

: with the line circuit for reversibly supplying cur 
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rent to the track circuit for the section next in 
the rear in accordance with other traffic condi 
tions in advance, and signaling means for each 
section jointly controlled by the two electrore 
sponsive means of the section. 

-6. A railway signal system comprising a plural 
ity of successive sections of railway track, two 
electroresponsive means for each section each 
selectively responsive to the polarity of the cur 
rent supplied thereto, a track circuit for each 
section for controlling one of its electroresponsive 
means and including the traffic rails, a line cir 
cuit for each section for controlling the other of 
its electroresponsive means, 

two associated electroresponsive means, means 
governed by the track circuit electroresponsive 
means of each section for supplying to the line 
circuit for the section next in the rear of the 
associated section current of one polarity or of 
the other polarity in accordance with traffic con 

25. 
ditions in advance, and means governed by the 
line circuit electroresponsive means of each sec 
tion for supplying to the track circuit for the 
section next in the rear of the associated section 
current of one polarity or of the other polarity in 
accordance with the condition of the track cir 
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governed by the track relay of the second section. 

70 

cuit electroresponsive means governing said line 
circuit. . . . . . - - - 

7. A railway signal system comprising; a first, 
a second and a third consecutive track section 
over which traffic normally progresses in the 
order named; a track circuit for each section 
responsive to traffic conditions of its section, a 
polarized track relay governed by the track cir 
cuit of the first section, a line relay for controlling 
the polarity of the current supplied to the track 
circuit of said first section and arranged to Sup 
ply current of normal polarity when energized 
and to supply current of reverse polarity when 
deenergized, means controlled by the track cir 
cuit of said second and third track Sections for 
governing said line relay and arranged to energize 
said relay when and only when both of said sec 
tions are unoccupied, and a wayside Signal to 
govern traffic through the first section controlled 
by said track relay. . . . - 
8. A railway signal system comprising; a first, 

a second- and a third consecutive track section 
over which traffic normally... progresses in the 
order named; a track circuit for each Section in 
cluding the traffic rails of the section, a line cir 
cuit for each section, a polarized track relay for 
each track circuit, a polarized line relay for each 
line circuit, means controlled by a train occupying 
the third section to deenergize both the track and 
line relays of that section and to open the line 
circuit for the second section, means governed by 
the line relay for the third section when de 
energized to supply current of reverse polarity to 
the track circuit of the second section, means gov 
erned by the line relay for the second section when 
deenergized to supply current of reversepolarity 
to the track circuit for the first section, means 

when reversed to supply current of reverse po 
larity to the line circuit for the first section, a 
signal for the third section caused to indicate 
stop when its track and line relays are both de-- 
energized, a signal for the second section caused 
to indicate a restrictive indication when its track 
relay is reversed and its line relay is deemergized, 

- ns, traffic governing 
means for each section controlled jointly by the 

is and a signal for the first section caused to indi 
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cate a less restrictive indication when both its 
track and line relays are reversed. 

9. A railway signal system comprising; a first, 
a second, a third and a fourth consecutive track 

- section over which traffic normally progresses in 
the order named; a track circuit for the fourth 
section responsive to traffic conditions of that 
section, a track relay for said track circuit, and 
deenergized in response to a train occupying said 
fourth Section, a line circuit including a line relay 
for the third section governed by said track relay. 
and deemergized when said relay is deenergized, 
a track circuit for the second section: having a 
polarized track relay, means governed-by said 
line relay of the third section when deenergized 
to supply current of reverse polarity to the track 
circuit of the second section to energize its relay 
in a reverse position, a line circuit for the first 
section including a polarized line relay, means 
governed by the track relay of said second section 
when reversed to supply current of reverse polar 
ity to the line circuit of the first section to ener 
gizeits-relay in a reverse, position, and a signaling 
means rendered active by the reverse position of 
the last mentioned line relay. - 

10. A railway signal system comprising; a first, 
a second, a third and a fourth consecutive track 
Section Over Which traffic normally progresses in 
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the order named, a track circuit for each of said 
track sections responsive to traffic conditions of 30: 
its section, a first polarized, line relay governed 
by the track circuits of the third and fourth sec 
tions and energized when and only when those 
sections are both unoccupied, neutral armatures: 
controlled by said line relay for pole-changing the 
track circuit of the second track section, apolar 
ized track relay governed by the track circuit of 
the second section, a second polarized line relay, 
polar-armatures controlled by said polarized track. 
relay for pole-changing the line circuit for said: 
second polarized line, relay, means governed by 
the track circuit of the first track section for clos 
ing said line circuit only when said first section is 
unoccupied, and a signal controlled by said second 
polarized line relay. . . . . 

11. A railway signal System comprising, a 

40 

45 

stretch of railway track divided into sections, two 
polarized. relays for each. Section, a track circuit. 
including the traffic rails for governing one of said 
relays, a line circuit for governing the other of 
said relays, means controlled by the relay gov 
erned by the track circuit for selectively supplying 
current of normal. or reverse polarity or supplying 
no current to the line circuit for the section next 
to the rear, means, controlled by the relay gov 
erned by the line: circuit for selectively supplying 
current of normal or reverse polarity to the track 
circuit for... the Section next to the rear; and a 
signal controlled by the two relays of a section 
and arranged to have a first aspect when both 
relays are deemergized, a second aspect when the 
track relay is energized reverse and the line relay 
is deenergized, a third aspect when both relays 
are energized reverse, a fourth aspect when the 
track relay is energized normal and the line relay 
is energized reverse and a fifth aspect when both 
relays are energized normal. - - - - 
12. A railway signal System comprising; a first, 

a second, a third and a fourth track section over 
which traffic normally progresses in the order 
named, two polarized relays for each section, a 
track circuit for governing one of said relays, a 
line circuit for governing the other of said relays, 
means controlled by the track relay of the fourth 
section for discontinuing the supply of current 
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to the line circuit for the third section when the 
fourth Section is occupied, ineans including a back 
neutral contact of the line relay for the third 
section for supplying current of reverse polarity 
to the track circuit for the second section, means 
including a reverse polar contact of the track 
relay for the second section for supplying current 
of reverse polarity to the line circuit, for the first 
section, a signal for said first section, means in 
Ciuding a reverse polar contact of the line relay 
for the first section to render Said signal active 
whereby said signal indicates that the fourth sec 
tion is occupied. 

13. A railway signal System comprising, a 
track section, a signal to govern traffic through 
said section and capable of assuming several dis 
tinctive aspects, a polarized track relay, a polar 
ized line relay, operating circuits including neu 
tral and polar contacts of said relayS. for Selec 
tively establishing the different aspects of said 
Signal, a track circuit including the traffic rails 
of the section for governing said track relay, a 
line circuit for governing said line relay, a pole 
changer for reversibly supplying current to the 
line circuit, a first traffic controlled means re 
sponsive to traffic conditions immediately in ad 
vance of the section to govern said first pole 
changer, a second pole-changer for reversibly 
supplying current to the track circuit, and a 
second traffic controlled means responsive to 
traffic conditions in advance of the Section more 
remote than said first traffic controlled means 
for governing said second pole-changer. 

14. A railway signal System, comprising, a 
stretch of railway track divided into track sec 
tions, a track circuit for each section responsive 
to trafic conditions of its sections, a polarized 
track relay governed by each track circuit, a 
line circuit for each section, a polarized line relay 
governed by each line circuit, contacts operated 
by each track relay to pole change the line cir 
cuit for the section next in the rear of the sec 
tion associated with the track relay, contacts op 
erated by each line relay to pole-change the track 
circuit for the Section next in the rear of the 
section associated with said line relay, a signal 
for each section having several different aspects 
controlled by the track and line relays of the 
Same section, and said track and line relays each 
characterized by retaining its neutral armatures 
in engagement with front contacts during pe 
riods of pole-changing the controlling circuit 
Whereby signal flashing is avoided. 

15. A railway signal System comprising, a 
Stretch of railway track, a signal to govern traffic 
through the stretch coin prising two units each 
having three different conditions, said units ca 
pable of different combinations of conditions to 
form five distinctive aspects to indicate five 
different traffic conditions of the stretch, two 
direct current polarized relays, means for se 
lectively controlling the conditions of the top 
unit including a neutral and a polar armature of 
One of said relays, means for selectively control 
ling the conditions of the lower unit including a 
neutral and a polar armature of the other relay, 
a first circuit means responsive to certain traffic 
conditions of the stretch and including a pole 
changer for governing one of Said relays, a sec 
Ond circuit means responsive to other traffic 
conditions of the stretch and including a pole 
changer for governing the other relay, and said 
relays each characterized by retaining its neutral 
armature in engagement With the front contact 
during pole-changing periods of its controlling 

circuit means whereby signal flashing is avoided. 
16. A railway signal System comprising, a 

stretch of railway, a signal to govern traffic 
through the stretch and Which includes Several 
different lamps each adapted to display a dis 
tinctive color to form distinctive aspects to in 
dicate different traffic conditions of the stretch, 
a direct current polarized relay, circuit means for. 
Selectively controlling the different lamps of the 
Signal including a front contact and a back con 
tact of a neutral armature and a normal and a 
feverse contact of a polar armature of said re 
lay, a track circuit including the traffic rails of 
the stretch to supply current for the energiza 
tion of said relay, other traffic controlled means 
for govering the polarity of the energization of 
Said relay including a pole-changer, and said re 
lay being characterized by retaining its neutral 
arrinature in engagement With its front contact 
diring pole-changing periods of Said other traffic 
controllied means and by slow pickup of its neutral 
argature Out of engagement. With its back con 
tact. When said stretch is vacated by a train 
and the relay is energized, whereby signal fiash 
ing and improper control of said signal lamps are 
avoided. 

17. A railway signal System comprising, a 
Stretch of railway track divided into track Sec 
tions, a track circuit for each section including 
the traffic rails of the section, a line circuit for 
each section including a pair of line wires, a 
polarized track relay governed by each track 
circuit, a polarized line relay governed by each 
line circuit, polar armatures and a neutral arma 
ture of each track relay adapted to pole-change 
and open respectively the line circuit for the sec 
tion next in the rear of the associated section, 
neutrali armatures of each line relay adapted to 
pole-change the track circuit for the section next 
in thie rear of the section associated with said 
ine relay whereby a distinctive control is effected 
for each of four consecutive track sections to the 
lear of an occupied section. 

18. A railway signal system comprising, a 
Stretch of railway track divided into track Sec 
tions, a track circuit for each section including 
the trafic rails of the section, a line circuit for 
each Section including a pair of line wires, a 
polarized track relay governed by each track 
Circuit, a polarized line relay governed by each 
line circuit, polar almatures and a neutral arma 
ture of each track relay adapted to pole-change 
and Oper respectively the line circuit for the 
Section next in the rear of tha associated sec 
tion, neutral arnatures of each line relay adapted 
to pole-change the track circuit for the section 
next in the rear Of the section associated with 
said line relay whereby a distinctive control is ef 
fected for each of four consecutive track sections. 
to the rear of an occupied Section, and said track 
and line relays being characterized by retaining 
their neutral arnatures in engagement with their 
front contacts during pole-changing periods of 
the controlling circuit for the relay whereby suc 
Cessive tunnile-down of the circuits to the rear is 
aVoided. 

19. A railway signal system comprising, a 
Stretch of railway track, a signal located at the 
entrance of the stretch to govern traffic entering 
the stretch, said signal capable of displaying a 
Stop indication and four different proceed indi 
cations having varying degrees of speed restric 
tion, a track relay and a line relay, a track 
circuit responsive to traffic conditions of the 
traffic, rails of the stretch for controlling the 
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track relay, traffic controlled means for govern 
ing the line relay including a pair of line wires, 
circuit means controlled jointly by said relays for 
selectively governing the indications of said sig 
nal and arranged in such a manner that the 
track relay is effective to control the stop and the 
most restrictive proceed indication in the event 
of a broken line wire. . . . . 

O 
20. A railway signal system comprising, a 

stretch of railway track divided into track sec 
...tions, a signal for each section capable of dis 
playing a stop indication and four different pro 
ceed indications having varying degrees of speed. 
restriction, a track relay and a line relay for each 
section, a track circuit responsive to traffic con 

: ditions of the traffic rails of the section for gov 
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erning the track relay, a line circuit including a 
... pair of line wires for governing the line relay, a 

first traffic controlled means responsive to traffic 
conditions in advance of a section to pole-change 
the track circuit of the section, a second traffic 
controlled means responsive to other traffic con 
ditions in advance of a section to open or close 
and to pole-change the line circuit of the Section, 
operating means including neutral and polar ar 
matures of each of the relays of a section for 
selectively establishing the different indications 
of said signal, said operating means arranged in 
such a manner that the track relay is effective 
to control the stop and the most restrictive pro 
ceed indication in the event of a broken line wire, 

21. In combination, a section of railway track, 
a track circuit for saidsection including the traffic 
rails of the Section and a pole-changer responsive 
to traffic conditions in advance of said section, a 
polarized relay energized by current supplied by . 
said track circuit and having the characteristics - 
of holding its front neutral contacts closed when 
the polarity of the energizing current is reversed 
and of retaining its back neutral contacts closed 

rent is supplied thereto, and a signal for said 
section having a stop circuit including a back 
neutral contact of said relay and a proceed cir 
cuit including -a - front neutral contact whereby 
signal flashing when the pole-changer is oper 
ated and momentary loss of control when a train 
vacates the section are avoided. 

22. In combination, a forward and a rear Sec 
tion of railway track each provided with a track 
circuit, a first relay included in the track circuit 
for the forward section governed by traffic condi 
tions in advance of said forward section, a sec 
ond relay controlled by said first relay and by 
other traffic conditions in advance of said for 
ward section, means governed by said second re 
lay for reversibly governing the energy supplied 
to the track circuit for the rear section, a pair of 
line conductors for the rear section, means gov 
erned by said first-relay for reversibly governing 
the energy supplied to said line conductors, and 
traffic governing means for the rear Section con 
nected across said line conductors and controlled 
by the energy supplied to the line conductors. 
23. In combination, a forward and a rear sec 

tion of railway track each provided with a track 
circuit, a first relay included in the track circtuit 
for the forward section governed by traffic con 
ditions in advance of said forward section, a 
second relay controlled by said first relay and by 
other traffic conditions in advance of said for 
ward section, means including a pole changer. 
governed by said second relay for governing the 

s energy supplied to the track circuit for the rear section, a pair of line conductors for the rear 
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section, means including a pole changer gov 
erned by said first relay for governing the energy 
supplied to said line conductors, and traffic gov 
erning means for the rear section connected 
across said line conductors and controlled by the 
energy supplied to the line conductors. 

24. In combination, a forward and a rear Sec 
tion of railway track each provided with a track 
circuit, a first relay included in the track circuit 
for the forward section governed by traffic con 
ditions in advance of said forward Section, a Sec 
ond relay controlled by said first relay and by 
other traffic conditions in advance of said for 
ward section, means including contacts of said 
second relay for reversibly governing the energy 
supplied to the track circuit for the rear section, 
a pair of line conductors for the rear section, 
means including contacts of said first relay for 
reversibly governing the energy supplied to said 
line conductors, and traffic governing, means for 
the rear Section connected across Said line con 
ductors and controlled 
to the line conductors. 

by the energy supplied 
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25. In combination, a forward and a rear sec 
tion of railway track, a polarized track relay 
connected to the rails of the forward section re 
versibly governed by traffic conditions in ad 
vance of said forward section, a polarized line 
relay reversibly governed by other traffic condi 
tions in advance of said forward section, said re 
lays each characterized by having a retained 
neutral armature, a track circuit for the rear 
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section including neutral contacts of said line 
relay, a line circuit for the rear section including 
neutral contact of said track relay, and traffic. 
governing means for the rear section controlled 
by said line circuit. 

26. In combination, a forward and a rear sec 

35 

tion of railway track each provided with a track 
circuit, a first relay included in the track circuit 
for the forward section governed by traffic con 
ditions in advance of said forward section, a 

40 

second relay controlled by said first relay and by 
other traffic conditions in advance of said for 
ward section, means governed by said second 45. relay for reversibly governing the energy supplied 
to the track circuit for the rear section, a pair 
of line conductors for the rear section, means 

ing the energy supplied to said line conductors, 
and traffic governing means for the rear section 

governed by said first relay for reversibly govern 
50 

governed by the track circuit for the rear section 
as well as by said conductors and capable of 
displaying at least three different proceed indi 
cations having varying degrees 
tion. 

27. A railway signal system comprising, a 
stretch of railway track, a signal located at the 
the stretch, said signal capable of displaying a 
Stop indication and at least three different pro 
ceed indications having varying degrees of speed 
restrictions, a polarized track relay and a po 
larized line relay, a reversible track circuit for 
governing said track relay, a reversible line cir 
cuit for governing said line relay, and circuit 
means including polar and neutral contacts of 
said two relays for selectively governing the in 
dications of said signal. - 

28. A railway signal system comprising, a 
stretch of railway track, a signal located at the 
entrance of the stretch to govern traffic entering 

of speed restric 55 

entrance of the stretch to govern traffic entering - 
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the stretch, said signal capable of displaying a 
stop indication and at least three different pro 
ceed indications having varying degrees of speed is 
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restrictions, a track relay and a line relay each 
characterized by having a retained neutral arma 
ture, a reversible track circuit for governing said 
track relay, a reversible line circuit for govern 
ing said line relay, and circuit means including 
Contacts governed by the retained armatures of 
Said two relays for selectively governing the in 
dications of said signals. 

29. In combination, a forward and a rear sec 
tion of railway track each provided with a track 
circuit including a track relay, means for re 
versibly governing the track relay for the rear 
Section, a line circuit governed by each of said 
track relays and by traffic conditions in advance 
of Said forward Section, a line relay connected 
to said line circuit, and a signal for the rear sec 
tion governed jointly by said line relay and by 
the track relay for the rear section, said signal 
being capable of displaying at least three dif 
ferent proceed indications having varying de 
grees of Speed restrictions. 

30. In combination, a forward and a rear sec 
tion of railway track each provided With a track 
circuit including a track relay, a line circuit gow 
erned by the track relay for the rear section, 
means including pole changing contacts of the 
track relay for the forward section for reversibly 
governing said line circuit, a line relay connected 
to said line circuit, and a signal for the rear Sec 

80 tion capable of displaying at least three different 
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proceed indications, one indication being con 
trolled by the track relay for the rear section and 
the other indications being controlled by said line 
relay. 

31. A railway signal system comprising a 
stretch of railway track divided into sections, a 
track circuit including a track relay for each 
section, means for each section for reversibly 
governing the associated track relay, a line cir 
cuit for each Section governed by the track relay 
of the associated section as Well as by the track 
relay for the section next in advance of the as 
Sociated section, a line relay for each section 
connected to the associated line circuit, and a 
Signal for each section controlled jointly by the 
aSSociated track and line relays. 

32. In combination, a forward and a rear Sec 
tion of railway track, a track circuit including a 
track relay for each section, a reversible circuit 
including another relay controlled by said tWO 
track relays, a signal for the rear section capable 
of displaying a stop indication and at least three 
different proceed indications, signal operating 
circuits including contacts of the track relay for 
the rear Section for governing the stop indication 
and one of Said proceed indications, and signal 
Operating circuits including contacts of said other 
relay for governing the other proceed indications. 
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