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2,360,948 
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SIGNALING SYSTEMI 
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My invention relates to an improved railway 
Signaling system which operates without line 
Wires and is arranged so that the apparatus for 
each track Section is normally deenergized and 
becomes energized on the approach of a train 
and becomes deenergized on passage of a train 
through the track section. 

It is an object of this invention to provide an 
improved System of the type described which op 
erates to provide a two-block three-indication 
Signaling System. 
Another object of the invention is to provide 

a System of the type described which is ar 
ranged SO that the lamps of the wayside signals 
are normally extinguished and become lighted 
Only When the adjacent section in the rear is 
Occupied. 
A further object of the invention is to pro 

Vide a System of the type described which is 
arranged so that appropriate signal indications 
Will be provided for the second of two trains re 
gardless of how closely it follows the first train. 
Another object of the invention is to provide a 

System of the type described which may be em 
ployed in track stretches through which are oper 
ated locomotives equipped with cab signal ap 
paratus responsive to flow of coded alternating 
current in the track rails. 

I shall describe two forms of normally de 
energized coded signaling system embodying my 
jinvention, together with a modification thereof 
which I may employ, and shall then point out 
the novel features thereof in claims. 
In practicing my invention, I supply to the 

rails of the adjacent section in advance of a 
train at the entrance end of the section master 
code of one polarity. This operates equipment 
at the exit end of the section to cause master 

. Code of the other polarity to be supplied to 
the next or Second section in advance to detect 
occupancy thereof without causing master code 
to be repeated into the third section in advance. 
Master code Supplied over the rails of a section 
CauSeS feed-back energy to be supplied over the 
Section rails, while the polarity of the feed 
back energy is governed by presence or absence. 
of feed-back energy in the section in advance and 
the Wayside signals are controlled by the feed 
back energy. The system is arranged so that 
when a Section is occupied energy is supplied to 
the Section rails at the exit end thereof to de 
tect when the section is vacated and to discon 
tinue operation of the equipment for that sec 
tion when the section is vacated. 
Where the system is applied to a track stretch 

through which are operated locomotives equipped 
With cab signal apparatus responsive to flow of 
coded alternating current in the track rails, the 
Code frequency of the energy supplied to the rails 
of an occupied Section at the exit end thereof is 
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governed by occupancy of the adjacent Section 
in advance. 

In the drawings, Figs. 1A and 1B are a dia 
gram of a stretch of track equipped With Way 
side signaling apparatus embodying this inven 
tion, 

Figs. 2A and 2B are a diagram of a stretch 
of track equipped with signaling apparatus en 
bodying this invention and adapted for use in 
stretches where cab signals are employed, and 

Fig. 3 is a diagram of a modification which 
may be employed in the system shown in Figs. 
2A and 2B. 

Similar reference characters refer to similar 
parts in each of the several views. 
In most instances the relay contacts are shown 

directly beneath the winding of the relay, but in 
Some cases, in order to simplify the drawings, 
relay contacts are shown separated from the re 
lay winding, and where this is done the relay 
with Which the contacts are associated are des 
ignated by appropriate reference characters 
placed directly over the contacts. 

In Figs. 1A and 1B of the drawings there is 
shown a stretch of railway track having track 
rails and 2 over which traffic normally moves 
in the direction indicated by the arrows, that is, 
from left to right. The rails of the track stretch 
are divided by insulated joints 3 into track sec 
tions for signaling purposes. These track Sec 
tions are designated T, 2T, 3T, etc. in the dra W 
ings, while each of these track sections has at 
the entrance end thereof a Wayside Signal deS 
ignated S with an appropriate prefix. As shown, 
the wayside signals are of the familiar color 
light type, and each has a red or stop lamp R, a 
yellow or caution lamp Y, and a green or clear 
lamp G. 
Each track section is provided with a track 

circuit having at each end thereof a polar track 
relay P and a code following neutral or polar 
biased neutral track relay N connected in series 
across the Section rails. The track relays MP 
and MN at the exit end of each section are oper 
ated by master code supplied over the Section 
rails from the track battery TB, while the track 
relays FP and FN at the entrance end of each 
track section are operated by feed-back energy 
supplied from the feed-back battery F.B. 
The equipment is shown in the condition which 

it assumes When the track stretch is vacant. At 
this time all of the equipment is deenergized so 
that all of the relays are released and all of the 
signal lamps are extinguished except the red 
lamp R, of signal S which controls entrance of 
traffic into the track stretch. 
When it is desired to permit a train to enter 

the track stretch, a slow releasing control relay 
CR is picked up and its contact establishes a 
circuit for a coding device CT which controls 



2 
connection of the track battery TB and of track 
reiays FP and FN with the rails of section T. 
The pick-up circuit for relay CR may be estab 
lished by depressing a push-button PB, or it may 
be established by any other appropriate means 
as, for example, by a lever of an interlocking ma 
chine Or by approach of a train. 
The coding device í CT and the corresponding 

devices for the other track Sections have con 
tacts biased to a released position in which they 
connect the track relays acroSS the Section rails, 
while the contacts of each of these coding de 
vices, when the device is energized, are moved 
to their picked-up positions a predetermined 
number of times each minute. Although any 
code speed may be employed in this system, it is 
preferred to employ a relatively high code of 
Speed, SUIch aS 180 Code impulses per mintite, tO 
inSure prompt shunting When a train enters a, 
Section, and to also insure prompt response of 
the apparatus on the Supply of energy to an un 
occupied Section. 
On picking up of control relay CR, and re 

sultant Supply of energy to coding device CT, 
its contacts 2 and 3 pick up and cause energy 
to be supplied from the battery TB to the rails 
of section T. As contacts 5 and 6 of relay 
CR are picked up, the energy Supplied from bat 
tery TB to the section rails is of normal polarity, 
that is, the positive terminal of the battery is . 
iconnected to the lower track rail 2. The energy 
Supplied to the Section rails feeds over back con 
tacts 8 and 9 of impulse relay IR to track 
relays MP and fMN and moves the contacts of 

i relay MP to their left-hand or normal position, 
-Or holds them in that position if they are already 
in Such position, while this energy picks up the 
Contact of relay MN so that an impulse of energy 
is supplied through the decoding transformer 
MDT - to relay MIHI. 
On release of the contacts of coding device 
CT, the supply of energy from track battery 
f’TB to the relays MP and IMIN is cut off and 
the contacts of relay MP remain in their normal 
positions, while the contact of relay IMIN re- - 
leases So that an impulse of energy is supplied 
through the decoding transformer i MDT to relay 
MH. In addition, on release of relay MN an 

impulse of energy is supplied from the decoding 
transformer MDT over back contacts 20 and 2i 
of relay 2SR to relay IR and its contacts 8 and 
9 pick up to cause energy to be supplied from 

battery FB to the rails of section T. Energy 
was also supplied to relay IR from the trans 
former MDT on picking up of relay MN, but 
the relay IR is of a type which responds to 
energy of one polarity only, and the equipment 
is arranged. So that energy of the polarity effec 
tive to pick up the relay contacts is supplied to 
the relay on release of relay ?MIN. 
On picking up of relay MH, energy is sup 

plied over its front contact 23 and normal polar 
contact 25 of relay MP to relay 2LR, while when 
relay 2LR picks up, its contact 26 establishes 
a Stick circuit for the relay including normal 
polar contact 25 of relay MP. In addition, on 
picking up of relay 2LR, its contact 28 establishes 
a circuit for coding device 2CT so that it oper 
ates to supply master code energy from track 
battery 2TB to the rails of section. 2T. At this 
time, relay 2SR is released so the energy sup 
plied from battery 2TB to the rails of section 2T 
is of reverse polarity, that is, the positive ter 
minal of the battery is connected to the upper 
track rail. 
The energy of reverse polarity supplied to the 
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2,360,948 
rails of section 2T feeds over back contacts 30 
and 3 of relay 21R, to track relays 2MP and 
2MN and moves the contacts of relay 2MP to 
their right-hand or reverse position and picks up 
the contact of relay 2MN so that energy is Sup 
plied through the decoding transformer 2MDT 
to relay 2MH. On picking up of relay 2MH, 
energy is not Supplied to relay 3LR since polar 
contact 34 of relay 2MP is in its right-hand or 
reverse position. Accordingly, relay 3LR remains 
released and does not establish the circuit of 
coding device 3CT SO energy is not supplied to 
the rails of section 3T. As a result, relay 3RHP 
remains released and causes the energy supplied 
from battery 2FB to the rails of section 2T to be 
of reverse polarity. 
On release of the contacts of coding device 

2CT, the track relay 2MN releases 3nd an im 
pulse of energy is supplied from the decoding 
transformer 2MDT over back contacts 35 and 
36 of relay 3SR, to relay 2LR and its contacts 30 
and 3 pick up and cause an impulse of energy to 
be Supplied from battery 2FB to the rails of Sec 
tion 2T. This energy feeds over back contacts 
38 and 39 of coding device 2CT to track relays 
2FP and 2FN and moves the contacts of relay 
2FP to their reverse position and picks up the 
contact of relay 2FN so that energy is supplied 
through the transformer 2FDT to relay 2FH and 
itS contacts pick up and establish a circuit for 
relay 2FHP. 
When relay 2FHP picks up, its contacts 40 and 

4 cause the energy supplied from battery FB to 
the rails of section T to be of normal polarity, 
that is, the positive terminal of the battery is 
connected to the lower track rail. 2. Energy sup 
plied from battery FB during the picked-up pe 
riods of relay I R, feeds over back contacts 2 
and 3 of coding device CT to track relays FP 
and FN and moves the contacts of relay FP to 
their left-hand or normal positions and operates 
relay FN so that energy is supplied through the 
transformer FDT to relay FH and it is picked 
up. When relay FH. picks up, its contact 43 
completes a stick circuit for relay CR, including 
front contact 44 of relay CR to maintain relay 
CR picked up after release of the push-button 
PB. Accordingly, contact of relay CR main 

tains the circuit of coding device fCT, while con 
tacts 5 and 6 of relay CR cause the energy sup 
plied from battery TB to the rails of section IT 
to be of normal polarity. 
As long as the control relay CR or the relay 
FH is reelased, the red lamp R, of signal S is 

lighted, but when both of these relays pick up, 
the circuit of the red lamp R of signal S is in 
terrupted and energy is SUpplied Over front con 
tact 45 of relay CR, front contact 46 of relay 
iFH, and normal polar contact 48 of relay AFP 
to the green lamp G of signal S. 

It will be seen, therefore, that when the con 
trol relay CR is picked up to initiate operation 
of the system, master code of normal polarity is 
supplied to the rails of section T and causes mas 
ter code of reverse polarity to be supplied to the 
rails of Section 2T. Master code of reverse 
polarity supplied to a track section will not cause 
master code to be supplied to the next section so 
the supply of master code is not repeated beyond 
the second track section. Master code of either 
polarity supplied over the rails of a track sec 
tion causes feed-back energy to be supplied Over 
the section rails, While the polarity of the feed 
back energy in a track section is governed by the 
feed-back detector relay for the section in ad 
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vance. Accordingly, feed-back energy of normal 
polarity is Supplied to the rails of Section. T 
and signal S is caused to display its green or 
clear indication, while feed-back energy of re 
Verse polarity is supplied over the rails of sec 
tion 2T with the result that signal 2S, if lighted, 
Will display its yellow or caution indication. At 
this time, however, relay MH is picked up and its 
contact 23 interrupts the circuit of the lamps of 
Signal 2S. 

If a train now accepts the proceed indication 
displayed by signal S and advances into sec 
tion T, the Supply of both master code and feed 
back energy over the section rails is cut off and 
relays. MH and FH release. 
On release of relay FH its contact 43 inter 

rupts the Stick circuit for relay CR and the con 
tacts of relay CR release to additionally inter 
rupt the relay stick circuit, to deenergize coding 
device CT to reverse the connections for sup 
plying energy from the battery FTB to the rails of 
section T, and to cause signal S to display its 
red or stop indication. 
On release of relay MH its contact 23 inter 

rupts the pick-up circuit for relay 2LR but this 
relay is held picked up at this time by its stick 
circuit including its own front contact 28, so that 
energy is supplied over back contact 48 of relay 
fMH and front contact 49 of relay 2LR to relay 
2SR. 
When relay 2SR picks up, its contactS 5 and 

52 change the energy supplied from track battery 
2TB to the rails of section 2T from reverse to nor 
mal polarity with the result that the contacts of 
relay 2MP move to their left-hand or normal : 
positions so that energy is supplied over front 
contact 54 of relay 2MH and normal polar con 
tact. 34 of relay 2MP to relay 3.R. and its con 
tacts pick up. Accordingly, its contact 55 estab 
lishes a stick circuit for the relay, while its con- . 
tact 57 establishes a circuit for coding device 
3CT and it operates to supply energy from track 
battery 3TB to the rails of section 3T. As ex 
plained in connection with section 2T, master 
code of reverse polarity supplied to the rails of 
track section 3T will not cause master code to 
be supplied to the next Section, but Will cause 
feed-back energy to be supplied over the sec 
tion rails so that relay 3FH picks up and estab 
lishes a circuit for relay 3FHP. When relay 3FHP 
picks up, its contacts 59 and 6 change the en 
ergy supplied from battery 2FB to the rails of 
section2T from reverse to normal polarity, and 
as a result of this change, the contacts of relay 
2FP move from their reverse to their normal 
positions so that the circuit of the green lamp 
G. of signal 2S is established. 
As pointed out above, on entrance of the train 

into section T, the relay MH released, and oil 
release of its contacts energy is supplied over its 
back contact 23, front contact 62 of relay 2LR, 
front contact 63 of relay 2FHP, and normal polar 
contact 65 of relay 2FP to the green or clear lamp 
G. of signal 2S so that the engineer of the train 
in section iT will be advised that the two adja 
cent track sections in advance are unoccupied. 
As long as section 2T is vacant, the relay 2MH 

is picked up and prevents the supply of energy 
to the lamps of signal 3S so this signal is not 
lighted at this time. As section 2T is not occul 
pied, it is unnecessary for the lamps of signal 3S 
to be lighted. 
On entrance of the train into Section IT and 

resultant picking up of relay 2SR, its contacts 
20 and 2 transfer control of relay IR from the 
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decoding transformer MIDT to a circuit Con 
trolled by contacts 67 and 68 of coding device 
2CT, and by front contacts 70 and 7 of relay 
2LR. Accordingly, relay flPR is operated to Sup 
ply energy from the battery IFB to the rails 
of section T, and to connect track relays MN 
and MP to the Section rails, but as the section 
is occupied, operation of relay IR has no effect. 
From the foregoing, it will be seen that when 

the train enters section T, the polarity of the 
master code supplied to section 2T is changed 
to thereby cause master code to be supplied to 
section 3T, while feed-back energy supplied over 
the rails of section 3T causes the feed-back en 
ergy supplied to the rails of section 2T to be of 
normal polarity so that signal 2S displays its 
green or clear indication. In addition, when the 
train enters section T, the lamps of signal 2S 
are lighted, while relay IR is operated by a code 
transmitter to supply energy to section T to dis 
continue operation of the equipment for section 
T when that section is vacated, as will be ex 

plained hereafter. 
When the train advances into section 2T, the 

supply of energy over the rails of this section is 
cut off and relays 2FH and 2MH release. Release 
of relay 2FH results in release of relay 2FHP 
and its contact 63 establishes the circuit of the 
red lamp R of signal 2S, while contacts 40 and 
4f of relay 2FHP change the energy supplied 
from battery FB to the rails of section T from 
normal to reversepolarity. 
On release of relay 2MH, energy is supplied 

over its back contact 73 and front contact 4 
of relay 3LR to relay 3SR and its contacts pigk 
up to cause energy of normal polarity to be sup 
plied from battery 3TB to the rails of section 
3T, and to transfer control of relay 2IR from the 
decoding transformer 2MDT to the coding de 
vice 3CT. On the supply of master code of nor 
mal polarity to the rails of section 3T, the equip 
ment at the exit end of this section causes master 
code of reverse polarity to be supplied to the 
next section in advance so that feed-back energy 
is supplied over the rails of that Section to there 
by cause feed-back energy of normal polarity to 
be supplied over the rails of section 3T and thus 
cause signal 3S to display its green or clear in 
dication. At this time, energy is supplied to the 
lamps of signal 3S over the circuit which includes 
back contact 54 of relay 2MH and front contact 
76 of relay 3LR. 
When the train vacates section T, energy of 

reverse polarity supplied to the section rails from 
battery FB as a result of operation of relay fIR 
by coding device 2CT feeds over back contacts 
2 and 3 of coding device CT to track relays 
FN and FP and operates relay FN so that 

relay FH picks up and its contact 78 establishes 
a circuit for coding device CT and it operates 
to supply energy from battery TB to the rails 
of Section T. At this time, relay CR is released 
So its contact 45 maintains the circuit of the red 
lamp R. of signal S, while its contacts 5 and 
6 cause the energy supplied from battery TB 

to the rails of section T to be of reverse po 
larity. 
The energy supplied from battery T3 to the 

rails of section T feeds to the track relays MP 
and IMIN during a released period of the con 
tacts of relay IR and moves the contacts of 
relay MP to their right-hand or reverse posi 
tion in which contact 25 interrupts the stick cir 
cuit for relay 2LR. 
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that section is conditioned to cause the relay 3R, 
not shown, to be operated by the coding device 
for the adjacent section in advance to supply 
energy of reverse polarity to the rails of sec 
tion 3T. 

If, while the second train is in Section iT, the 
first train vacates section 3T, the signal equip 
ment will operate to provide the proper signal in 
dications for the second train. When the first 
train vacates section 3T, master code of reverse 
polarity supplied at the entrance end of the sec 
tion as a result of energization of coding device 
3CT over the circuit established by contact 57 
of relay 3LR, feeds over the section rails, while 
energy from battery 3FB, not shown, supplied 
to the Section rails at the exit end of the section 
as a result of operation of relay 3R, by the cod 
ing device for Section 4T also feeds over the sec 
tion rails. 
The energy of reverse polarity supplied to the 

Section rails at the entrance end of the section 
feeds to the track relays at the exit end of the 
Section and moves the contacts of relay 3MP, not 
shown, to their reverse position to interrupt the 
circuit of relay 4LR, not shown, and thereby dis 
continue operation of relay 3IR by the coding 
device and to also interrupt the circuit of relay 
4SR. After a short time interval, relay &SR 
releases and connects relay 3R, to the associated 
decoding transformer So that the relay 3IR, there 
after functions as a feed-back impulse relay and 
continues to cause impulses of energy of reverse 
polarity to be Supplied to the rails of section ST 
at the exit end thereof. 
The energy of reverse polarity supplied to the 

rails of section 3T at the exit end thereof feeds to 
track relays 3FP and 3FN and operates relay 3FN 
So that relay 3FH picks up and causes the slow 
release repeater relay 3FHP to pick up. When 
relay 3FHP picks up, its contacts 59 and 6 
change the energy supplied from battery 2FB to 
the rails of Section 2T from reverse to normal 
polarity so that the contacts of relay 2FP move 
to their left-hand or normal positions and estab 
lish the circuit of the green or clear lamp G of 
Signal 2S. 
AS explained above, when a train vacates a sec 

tion and energy of reverse polarity is supplied 
from the entrance end of the section to the exit 
end thereof, the relay LR releases to discontinue 
operation of relay IR by the coding device, while 
a time interval must elapse before relay SR re 
leases to connect relay IR to the decoding trans 
former. In this time interval relay IR does not 
Operate to supply energy to the section rails and 
the relay FH at the entrance end of the section 
releases. However, the relays FH control slow 
releasing repeater relays FHP, which are slow 
enough in releasing to remain picked up during 
this release of the relays FH. Accordingly, the 
relays FHP prevent momentary flashes of the red 
signal lamps, and momentary reversal of the 
polarity of the feed-back energy supplied to the 
Section in the rear and consequent momentary 
display of the yellow indication by the signal for 
that Section. 
From the foregoing, it Will be seen that if a 

Second train is in Section T and the first train 
vacates section 3T, the equipment operates to 
change the indication provided by signal 2S from 
yellow to green. So that the engineer of the second 
train is informed of the change in traffic condi 
tions in advance. 
This system also operates to provide proper 

control of the signals if the second train advances 
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5 
into Section 2T before the first train vacates sec 
tion 3T. 
AS pointed out above, When the second train 

entered Section T, the Supply of master code of 
normal polarity over the rails of section T is cut, 
Off, and relay MH releases with the result that 
energy is supplied over back contact 48 of relay 
iMH and front contact 43 of relay 2LR to relay 
2SR. Accordingly, relay 2SR picks up and 
changes the master code Supplied to the entrance 
end of Section 2T from reverse to normal polar 
ity. On the Supply of master code of normal 
polarity over the rails of section 2T, relay 3LR is 
picked up to cause coding device 3CT to operate 
to Supply master code of reverse polarity to the 
rails of Section 3T, but as section 3T is assumed 
to be occupied, this supply of master code to the 
Section rails is Without effect. 

If, While the first train is in section 3T, the 
Second train advances into Section 2T, the supply 
of master code over the rails of Section 2T will be 
cut off and relay 2MH will release so that energy 
is supplied over its back contact 73 and front 
contact 4 of relay 3LR to relay 3SR and it picks 
up to cause the energy supplied to section 3T to 
be of normal polarity. As long as section 3T is 
Occupied, master code of normal polarity supplied 
to the section rails has no effect, but when the 
first train vacates Section 3T, this energy feeds 
to the exit end of the Section and causes the con 
tacts of track relay 3MP, not shown, to move to 
their normal positions to establish the pick-up 
circuit of relay 8LR, not shown, while relay 3MH 
picks up to interrupt the circuit of relay SR, 
At the expiration of the release time of relay 4SR, 
the relay 3R. Operates as a feed-back impulse 
relay and causes feed-back energy of appropri 
ate polarity to be Supplied to the rails of Section 
3T to control signal 3S, and the equipment there 
after operates in the usual manner. 
This System also operates to provide the proper 

control of the signals if a train enters a track 
Section before the preceding train vacates the 
track section. For purposes of illustration, it will 
be assumed that a train stops in section 2T, and 
that a Second train enters this Section before the 
first train vacates the Section. 
AS previously explained, when the first train 

entered section 2T, the relay 3SR, picked up so 
that relay 2IR is operated by coding device 3CT 
and causes energy to be Supplied from battery 
2FB to the rails of Section 2T. As section 2T is 
aSSumed to be occupied by the first train, the 
energy supplied to the section rails from battery 
2FB is without effect, While entrance of the Sec 
Ond train into Section 2T has no effect. If the 
Second train should vacate Section T, operation 
of the equipment for that section would be dis 
Continued in the usual manner. 
When the first train vacates section 2T, the 

relay 2IR continues to be operated by coding de 
vice 3CT and energy continues to be supplied 
from battery 2FB to the rails of section 2T, but 
because of the presence of the Second train in the 
Section, this energy is Without effect and there is 
no change in the condition of the equipment for 
section 2T. 
At this time, as relay 3SR is picked up and as 

relay 3LR is also picked up, the coding device 
3CT operates to supply master code of normal 
polarity to the rails of section 3T. As long as 
the first train is in section 3T, the master code 
Supplied at the entrance end of the section has 
no effect, but if the first train vacates section 
3T before the second train enters the section, the 



master code supplied to the entrance end of the 
section will cause the equipment at the exit end 
of the section to supply master code to the next 
section in advance and to supply feed-back en 
ergy over the rails of section 3T to cause signal 
3S to display a permissive indication. 
AS pointed out above, when the first train va 

cates section 2T, the relay 3LR is picked up, While 
relay 2MHis released so the circuit for supplying 
energy to the lamps of signal 3S is complete and 
a lamp of this signal is lighted to indicate to 
the engineer of the Second train the condition 
of occupancy of the adjacent section in advance. 
When the Second train vacates section 21, the 

equipment for this section operates in the usual 
manner to detect When the section is vacated 
and to thereafter discontinue operation of the 
equipment for that section. 
The principle employed in the system shown 

in Fig. 1 may be employed in a signaling System 
operating Without Wayside signals and adapted 
for use in track stretches through which are op 
erated locomotives equipped with cab signal ap 
paratus responsive to flow of COded alternating 
current in the track rails and Fig. 2 is a dia 
gram ShoWing this modification of the invention. 

System shouyn in Fig. 2 
In the modification shown in Fig. 2, the stretch 

is without Wayside signals except for a signal . 
S Which governs entrance of trains into the pro 

tected stretch. 
The construction and operation of the cab sig - 

nal apparatus on the locomotives operated in the 
track stretch are not a part of this invention and 
this apparatus may be constructed as shown in 
Letters Patent of the United States No. 1986,679 
of II. V. Lewis. 
The equipment is shown in the condition which 

it assumes when the track stretch is vacant and 
before it is prepared for passage of a train there 
through. At this time all of the relays are re 
leased and all of the coding devices are deener 
gized, while the red lamp R of signal S is lighted 
by energy supplied over back contact 45 of re 
lay CR. 
When it is desired to prepare the stretch to 

permit passage of a train therethrough, the push 
button PB is depressed to establish a pick-up 
circuit for the slow releasing control relay CR 
and its contacts pick up so that energy is supplied 
Over its front contact 0 to coding device CT 
with the result that it operates to Supply energy 
from the battery TB to the rails of section IT 
through the winding of relay FT in the wrong 
direction to pick up the contacts of the relay F.T. 
The energy Supplied to the rails of section IT 
feeds over back contacts CO and 0 of coding 
relay f(TP to relay MT and operates it so that 
energy is Supplied through the decoding trans 
former IMDT to relay IMH. and to relay IIR. 
The relay IR is of a type the contact of which 
will be picked up only on supply of energy of one 
polarity thereto, and the equipment is arranged 
so that energy of this polarity is supplied to the 
relay on release of the contact of relay M.H. Ac 
cordingly, on continued operation of relay MT 
subsequent to picking up of the contacts of re 
lay MH, an impulse of energy is Supplied to 
coding relay CTP each time the contacts of re 
lay MT release. The circuit for supplying en 
ergy to relay CTP includes front contact 03 of 
relay MH, front contact 04 of relay IR, back 
contact O6 of relay 2SR, and back contact 05 
of relay 20. 
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2.360.948 
The energy supplied to relay CTP picks up 

its contacts momentarily and, during the picked 
up periods of the relay contacts, energy is Sup 
plied from battery FB to the rails of Section T. 
This energy feeds to relay FT over the back 
contact of coding device CT and operates relay 
FT so that energy is supplied through the de 

coding transformer FDTito relay FH. The con 
tacts of relay FH, therefore, pick up so that 
front contact 43 of relay FH completes the Stick 
circuit including front contact 44 of relay CR to 
maintain the relay CR picked up. In addition, 
on picking up of relay FH, the circuit of the 
red lamp R of signal S is interrupted and en 
ergy is supplied Over front contact 45 of relay 
CR and front contact 46 of relay FH to the yel 
low lamp Y of signal S to thereby indicate that 
the stretch is prepared for passage of a train 
therethrough. 
On the supply of energy to section T and op 

eration of relay MT to pick up relay MH, en 
ergy is supplied over front contact 08 of relay 
FMH and back contact f 9 of relay 20 to relay 
2LR, while on picking up of relay 2LR, its con 
tact to establishes a stick circuit to maintain 
the relay picked up as long as relay 29 is re 
leased. 
At this time, relay 2SR is released so the tuned 

alternator controlled thereby is deenergized, while 
the primary winding of track transformer TT 
is short-circuited over back contact of relay 
2SR to reduce impedance of the transformer Sec 
ondary winding and minimize arcing at the Con 
tacts of relay CTP. 

If a train now enters section IT, the supply 
of energy over the rails of this section will be 
cut off and relay FH will release so that its con 
tact 43 interrupts the stick circuit for relay CR, 
so it releases and cuts off operation of coding de 
vice iCT, while the circuit of the yellow lamp . 
Y of signal S is interrupted and the circuit of 
the red lamp R is established. 

In addition, at this time relay MH releases 
with the result that energy is supplied over its 
back contact 08 and front contact 2 of relay 
2LR to relay 2SR and its contacts pick up so 
that its front contact 4 establishes a stick cir 
cuit to maintain the relay picked up as long as 
relay 2LR is picked up. On picking up of relay 
2SR, its contact f 5 establishes the circuit of 
code transmitter 80CT, While its contact 7 es 
tablishes the circuit of code transmitter T5CT. 
On operation of code transmitter 80CT, the 

coding relay 2FCT is operated to Supply energy 
to the rails of section 2T and this energy feeds 
over back contacts f20 and 2 of relay 20TP 
to relay 2MT so that energy is supplied through 
transformer 2MDT to relays 2MH and 2R. Ac 
cordingly, relay 2MH picks up while relay 2R, 
operates to supply impulses of energy to relay 
2CTP over the circuit which includes front con 
tact f23 of relay 2MH, front contact 24 of relay 
2IR, back contact 26 of relay 3SR, and back 
contact 27 of relay 3G. 
The energy supplied to relay 20TP causes it 

to supply energy from battery 2FB to the rails 
of section 2T and this energy feeds over the back 
contact of relay 2FCT to relay 2FT and oper 
ates it so that energy is supplied through trans 
former 2FDT to pick up relay 2FH. 
In addition, On picking up of relay 2MH en 

ergy is supplied over its front contact F 28 and 
back contact 29 of relay 3G to relay 3LR and 
its contacts pick up so that its front contact 30 
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establishes a stick circuit to keep the relay ener 
gized as long as relay 3G is released. 
When relay 2SR picked up, its contact 06 

transferred control of coding relay CTP from 
relay IR to one of the code transmitters. As 
section 2T is vacant and relay 2FH is picked up, 
energy of 180 code frequency is supplied to relay 
CTP over the circuit which includes front con 

tact 32 of relay 2FH, front contact f C6 of relay 
2SR, and back contact 05 of relay 20. 
In addition, when relay 2SR picked up, its con 

tact connected the primary winding of trans 
former TT across the output terminals of the 
tuned alternator, while contact 33 of relay 2SR, 
established the circuit to supply energy to the 

0 

15 
alternator so that energy is supplied from the 
alternator to the track transformer. As coding 
relay CTP is operated at the 180 code rate, al 
ternating current of 180 code frequency is sup 
plied from track transformer TT to the rails 
of Section T and operates the locomotive cab 
Signal apparatus to provide its clear indication. 
When the train advances into section 2T, the 

supply of energy over the rails of this section is 
cut off and relay 2FH releases so that its con 
tact 32 transfers control of relay ACTP to the 
code transmitter 75CT, while contact 34 of relay 
2FH establishes a circuit including front con 
tact 7 of relay 2SR for supplying energy to this 
coding device. 
tact 35 interrupts one circuit for supplying en 
ergy to code transmitter 89CT, but this device 
is energized by energy supplied thereto over front 
contact 5 of relay 2SR. Accordingly, relay 
2FCT continues to operate to supply energy from 
battery 2TB to the rails of section 2T. 
When the train enters section 2T, relay 2MH 

releases and energy is Supplied over its back con 
tact 28 and front contact 3 of relay 3LR to 
relay 3SR So that relay 3SR picks up and its con 
tact f38 establishes a stick circuit to keep the 
relay energized as long as relay 3LR is picked up. 
On picking up of relay 3SR, its contact 40 

establishes a circuit for the associated coding 
device 80CT and it operates to cause relay 3FCT 
to supply master code to the rails of section 3T 
and thus determine occupancy of this section. 
If the section is vacant, the equipment for sec 
tion 3T will operate as explained in connection 
With section 2T to cause feed-back energy to be 
supplied over the section rails with the result 
that relay 3FHis picked up. 
When relay 3SR picked up, its contact 26 

transferred control of relay 2CTP from relay 
2IR, to one of the code transmitters, while when 
relay 3FH picks up, energy of 180 code frequency 
is supplied to relay 20TP over the circuit in-, 
cluding front contact 4f of relay 3FH, front 
contact 26 of relay 3SR, and back contact 27 
of relay 3G. As relay 3SR is picked up, the tuned 
alternator at this location operates to supply en 
ergy to the primary winding of track transformer 
2TC, and as relay 20TP is operated at the 180 
code rate, alternating current of 180 code fre 
quency is supplied to the rails of Section 2T to 
cause the cab Signal apparatus on the locomotive 
in that section to provide its clear indication. 
When the train advances into section 3T, the 

equipment for that section operates in the same 
manner as the equipment for Section 2T to cause 
alternating current of appropriate code frequency 
to be supplied to the section rails at the exit end 
thereof. When section 3T is occupied, relay 3FH 
is released and its contact 4 establishes the 

On release of relay 2FH, its con 
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7 
circuit for supplying energy of 75 code frequency 
to relay 20TP. 
When the train Vacates section T, the en 

ergy of 75 code frequency supplied from battery 
FB to the section rails operates relay FT so 

that relay FH. picks up and its contact 8 es 
tablishes a circuit for coding device CT. Ac 
cordingly, the device CT operates to supply en 
ergy from battery TB to the section rails, and 
during released periods of the relay CTP, this 
energy feeds to track relay MT and operates 
it so that relay MH picks up. When relay (MH 
picks up at a time when relay 2SR is picked up, 
energy is supplied over front contact 4 of re 
lay 2SR and front contact 42 of relay MH to 
relay 2G, and its contacts pick up so that its 
contact 44 establishes a stick circuit including 
front contact 43 of relay 2SR to maintain the 
relay 2C picked up as long as relay 2SR is picked 
??. 

In addition, when relay 20 picks up, its con 
tact (9 interrupts the circuit of relay 2LR, while 
contact 05 of relay 2C interrupts the circuit of 
relay CiP So that it ceases to cause energy to 
be supplied from battery AFB to the rails of 
Section T. Accordingly, relay FT remains re 
leased and relay FH releases and its contact 8 
interrupts the circuit of coding device CT so 
that energy is no longer supplied to the section 
rails at the entrance end of the section and re 
lay MT remains released and relay MH re 
leases. 
On release of relay MHM, its contact 42 in 

terrupts the pick-up circuit of relay 20, but this 
relay is energized by current supplied over its 
stick circuit so its contacts remain picked up to 
interrupt the circuits of relays 2LR and ?cTP. 
As stated above, on picking up of relay MH 

When relay 2SR is picked up, energy is supplied 
to relay 2CR and it picks up to interrupt the cir 
cuit of relay 2LR. The relay 2LR is of a type 
the Contacts of Which are slow to release so they 
remain picked up for a short period subsequent 
to picking up of relay 29. On release of relay 
2LR, its contact 2 interrupts the circuit of re 
lay 2SR and after a time interval the contacts 
of relay 2SR release so that contact 43 inter 
rupts the stick circuit for relay 20 and relay 20 
thereupon releases and the equipment at the 
exit end of section T is again in its normally 
deenergized condition. 
On release of relay 2SR, its contacts 5 and 

interrupt the circuits of code transmitters 
75CT and 80CT, while contact 33 interrupts 
the circuit of the tuned alternator and contact 

short-circuits the primary winding of the 
track transformer TT. In addition, on release 
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of relay 2SR, its contact 06 transfers control 
of relay CT from the code transmitters to the 
impulse relay IR, but the circuit of relay CTP 
is not complete until relay 2C releases. 
As pointed out above, relay 20 picked up when 

energy Supplied over the rails of section Top 
erated relay. MT to pick up relay MH, While 
as Soon as relay 20 picks up its contact to 5 in 
terrupts the circuit of relay CTP so that energy 
is no longer Supplied to the rails of section T 
and, after a short time, relay FH releases to 
discontinue operation of coding device CT and 
thus cut off supply of energy to the entrance 
end of Section iT so that relay MH releases to 
cause its contact 103 to interrupt the circuit con 
trolled by impulse relay IR for supplying energy 
to the relay CTP. 
After relay 29 picks up to interrupt the cir 



S 2,360,948 
cuit of relay CTP, the circuit of relay CTP is 
not reestablished until relay 29 releases, while 
relay 20 remains picked up until relays 2LR and 
2SR release. The circuit of relay 2SR is main 
tained until relay 2LR releases, While the circuit 
of relay 2C is maintained until relay 2SR re 
leases so these relays release Successively. The 
relays 2LR, 2SR and 2Q are of a type the con 
tacts of which are slow in releasing, and the 
various parts of the System are proportioned. So 
that relay 20 does not release to establish the 
circuits of relays CTP and 2LR until relay MH 
releases to interrupt the cricuits of these relays. 
This insures that the equipment for section T 
will be returned to its normally deenergized Con 
dition. When the Section is vacated. 
When the train vacates section 2T, the equip 

ment for this section operates in the same man 
ner as the equipment for section T so that the 
track section apparatus is deemergized. 
The System shown in Fig. 2 operates so that 

when a train enters the section in the rear of 
an occupied section, alternating current of 75 
code frequency Will be supplied to the Section 
rails to cause the locomotive cab signal appa- : 
ratus to provide its caution indication. 
For purposes of illustration, it will be assumed 

that a train is in Section 2T and that a second 
or following train enters section T. As ex 
plained above, when the first train vacated Sec 
tion T, the equipment for section T was re 
stored to its normally deenergized condition, 
while relays 2G, 2LR and 2SR became released. 
When it is desired to permit the Second train to 
enter section T, the push button PB is depressed 
to pick up the control relay CR so that coding 
device CT operates to supply energy to the rails 
of section T. This energy Operates relay MT 
to pick up relay MH and thus pick up relay 
2LR, while after relay MH picks up, relay CTP 
is operated to supply impulses of feed-back en 
ergy to the section rails to operate relay iFT and 
pick up relay FH and thus cause signal S to 
display a permissive indication. 
When the second train enters section T, the 

relay MH releases and relay 2SR is picked up so 
that coding device f89CT operates to cause relay 
2FCT to supply energy to the rails of Section 
2T. However, as section 2T is assumed to pe 
occupied, the energy supplied at the entrance ; 
end of the Section does not reach the equipment. 
at the exit end of the Section so feed-back 
energy is not supplied Over the section rails. 
Accordingly, relay 2FH remains released and its 
contact 32 connects relay CTP to the contact of 
code transmitter 75CT and energy of 75 code fre 
quency is supplied to the rails of section iT, and 
the cab signal apparatus on the locomotive in 
section Ti will provide its caution indication. 

If the first train should vacate Section 2T while 
the second train is in section iT, energy sup 
plied to the rails of section 2T as a result of oper 
ation of relay 2FCT feeds to relay 2MT and 
operates it to pick up relay 2MH and establish 
a circuit for relay SQ so that it picks up to pre 
vent operation of relay 20TP and to cause 
release of relays 3LR and 3SR. 
At this time, code transmitter 8tCT at the 

entrance end of section 2T is operated by energy 
supplied thereto over the circuit controlled by 
relay 2SR, so that this device continues to oper 
ate after relay 2CTP ceases to operate. Accord 
ingly, relay 2MH remains picked up after re 
lease of relays 3LR, 3SR, and 3G and, as Soon 
as relay 3G releases, energy is Supplied to relay 
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2CTP over the circuit, controlled by relay 2IR 
so that relay 2CTP operates to supply feed-back 
energy to the rails of section 2T. This energy 
operates relay 2FT so that relay 2FH picks up 
to transfer control of relay CTP from the coder 
5CT to the coder 80C with the result that 

energy of 180 code frequency is supplied to the 
rails of Section íT and the indication displayed 
by the cab signal apparatus on the locomotive in 
that section is changed from caution to clear. 
The System shown in Fig. 2 also operates SO 

that, if a train enters an occupied Section, the 
equipment Will function to cause the cab Signal 
apparatus on the locomotive of the Second train 
to provide an appropriate indication. 
For purposes of illustration, it will be assumed 

that a train is in section 2 and that a second 
or following train enters the section. The rails 
of section 2T are shunted by the first train in 
the section. So the cab Signal apparatus on the 
locomotive of the second train will provide its 
most restrictive indication when the locomotive 
enters Section 2T. 
As explained above, when the first train entered 

section 2T, the relay 3SR picked up so that relay 
2CTP is operated by energy supplied over a cir 
cuit controlled by one of the code transmitters . 
and energy from both the battery 2FB and the 
transformer 2TT is supplied to the rails of Sec 
tion 2T. As long as section 3T is vacant, relay 
3FH is picked up so relay 2CTP is operated at 
the 180 code rate, but when the first train in 
Section 2T advances into section 3T, the relay 
3FH releases and transfers control of relay 20TP 
to code transmitter 75CT so that energy of 75 
code frequency is Supplied to the rails of section 
2T. When the first train vacates section 2T, the 
energy Supplied to the section rails as a result 
of operation of relay 2CTP causes the cab signal 
apparatus On the locomotive of the Second train 
to provide its caution indication. 

Because of the presence of the Second train 
in section 2T, the energy supplied from battery 
2FB to the section rails does not reach relay 
2FT and relay 2FCT is not operated to supply 

... energy from battery 2TB over the rails of section 
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2T to operate relay 2MT and pick up relay 2MH. 
Relay 2MH therefore remains released and does 
not establish the circuit of relay 3G and the equip 
ment at the exit end of Section 2T continues to 
operate to Supply to the rails of section 2T energy 
of a code frequency determined by traffic in sec 
tion 3T. When section 2T is vacated, the equip 
ment for the Section operates in the usual man 
ner to cease operation and assume its normally 
denergized condition. 

Modification ShOuyn in Fig. 3 

In Fig. 3, there is shown a modified form of 
apparatus which I may enjoy. This modification 
is similar to that shown in Fig. 2 but differs 
therefrom in the control of the relay FCT. Un 
der Vacant track conditions, the relay LR is re 
leased and connects relay FCT to a secondary 
winding of the recoding transformer FDT. On 
approach of a train, the relay L.R. is picked up, 
as explained in connection with Figs. 1 and 2, 
and connects relay FCT to the circuit controlled 
by the code transmitter 80CT so that relay FCT 
operates to Supply coded energy to the rails of 
the associated track section, 
On movement of a train through the track 

stretch, the relay LR releases when the section 
in the rear is vacated, while on release of relay 
ER, control of relay FCT is transferred to the 
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decoding transformer FDT. As long as the Sec 
tion is occupied, relay FT remains released and 
no energy is supplied from the decoding trans 
former FDT to relay FCT. When the section 
with which relay FCT is associated is vacated, 
energy supplied at the exit end of the section 
feeds over the section rails and Operates relay FT 
so that an impulse of energy effective to pick up 
the contacts of relay FCT is Supplied to the relay 
each time the contacts of relay FT release. AS a 
result of operation of relay FCT, energy is Sup 
plied from battery TB to the Section rails, While, 
as explained in connection with Fig. 2, this energy 
causes the equipment at the exit end of the Sec 
tion to operate to discontinue the Supply of en 
ergy to the section rails at that point So that 
relay FT ceases to operate and energy is no longer 
supplied from the transformer FDT to the sec 
tion rails. 

It Will be Seen that this modification is ar 
ranged so that, when a Section is vacated, the 
relay FCT ceases to operate and therefore dis 
continues the supply of energy to the Section 
rails substantially as Soon as the Supply of energy 
to the exit end of the Section is cut off. It is 
unnecessary to wait for release of relay FH. before 
operation of relay FCT to supply energy to the 
Section rails is discontinued. The prompt ter 
mination of the supply of energy to the Section 
rails as a result of Operation of relay FCT is de 
Slirable as it makes deemergization of the appa 
ratus for a track Section prompt and positive. 
Although I have herein. ShOWn and described 

only two forms of normally deenergized coded 
signaling System embodying my invention to 
gether With a modification thereof Which I may 
employ, it is to be understood that various changes 
and modifications may be made therein within 
the scope of the appended claims without depart 
ing from the spirit and scope of my invention. 

Having thuS described my invention, What II 
claim is: 

i. In combination, a Stretch of railway track 
through which traffic normally moves in a given 
direction, the rails of Said track Stretch being 
divided by insulated joints into a plurality of 
Successive track Sections each of which is pro 
vided With normally inactive coded track circuit 
apparatus, means for each Section Operative On 
approach of a train to cause coded energy to be 
Supplied to the section rails at the entrance end 
of the Section, the track circuit apparatuS for each 
section being arranged so that on supply of energy 
to the section rails at the entrance end of the 
section the equipment at the exit end of the 
section causes coded energy to be supplied to the 
Section rails at the exit end of the Section, traffic. 
governing means for each Section responsive to 
the Supply of energy over the rails of the adjacent 
section in advance from the exit to the entrance 
end thereof, and means for each section effective 
on occupancy of the section to Supply coded en 
ergy to the section rails at the exit end of the 
section, the track circuit apparatus for each sec 
tion being arranged so that such supply of coded 
energy to the section rails at the exit end thereof 
causes coded energy to be supplied to the Section 
rails at the entrance end of the section when the 
section is vacated and so that such energy causes 
the equipment at the exit end of the Section 
to operate to discontinue Supply of energy to the 
section-rails at the exit end of the Section. 

2. In combination, a stretch of railway track 
divided into a forward and a rearward Section 
each of which is provided with normally inactive 
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9 
coded track circuit apparatus, means governed by 
occupancy of the rearward track section for Sup 
plying coded energy to the rails of the forward 
section at the entrance end thereof, means at the 
exit end of the forward Section responsive to 
supply of coded energy over the Section rails to 
supply coded energy to the Section rails at the 
exit end thereof, traffic governing means for said 
rearward section responsive to Supply Of energy 
over the rails of the forward Section from the 
exit to the entrance end of Said forward Section, 
means effective on occupancy of the forward Sec 
tion to supply coded energy to the Section rails 
at the exit end of the section, means at the en 
trance end of the forward section responsive to 
supply of energy over the section rails from the 
exit end thereof to Supply coded energy to the 
section rails at the entrance end thereof, and 
means at the exit end of the Section respOnSiWe 
to the supply of energy over the Section rails Sub 
sequent to occupancy of the Section for cutting 
off the supply of energy to the Section rails at 
the exit end of the Section. 

3. In combination, a stretch of railway track 
divided into a forward and a rearward track 
section each of which is provided with normally 
inactive coded track circuit apparatus, a control 
relay at the exit end of Said rear Ward Section 
which becomes picked up On the Supply of coded 
energy over the rails of Said rearward Section 
from the entrance to the exit end thereof, a first 
and a second normally released auxiliary relay 
asSociated With Said control relay, means goW 
erned by traffic in the track Stretch for Supplying 
coded energy to the rails of Said rear Ward Sec 
tion at the entrance end of the section to pick 
up Said control relay and establish a pick-up cir 
cuit for said first auxiliary relay, a Stick circuit 
for said first auxiliary relay including its OWn 
front contact, means effective When said first 
auxiliary relay is picked up to Supply coded energy 
to the rails of Said forward Section at the entrance 
end thereof, means responsive to Supply of COded 
energy Over the rails of the forward Section from 
the entrance to the exit end thereof for Supplying 
coded energy to the rails of the forward section 
at the exit end thereof, traffic governing means 
controlled by energy Supplied over the rails of 
Said fOI’Ward Section from the eXit, to the entrance 
end thereof, a circuit for Said Second auxiliary 
relay governed by a back contact of Said control 
relay and a front contact of Said first auxiliary 
relay, means effective when Said second auxiliary 
relay is picked up to Supply coded energy to the 
rails of Said rearward Section at the exit end 
thereof, means at the entrance end of said rear 
Ward Section effective during Supply of coded 
energy Over the Section rails to Supply coded 
energy to the rails of Said rear Ward Section at 
the entrance end thereof, and means at the exit 
end of the rearward section operated by energy 
supplied over the section rails from the entrance 
to the exit end thereof as a result of supply of 
energy Over the Section rails from the exit to the 
entrance end thereof for interrupting the stick 
circuit for said first auxiliary relay. 

4. In combination, a stretch of railway track 
divided into a forward, an intermediate and a 
rear Ward track Section, control means at the exit . 
end of the intermediate section selectively re 

, Sponsive to COded energy of a first or a second 
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type supplied over the section rails from the en 
trance to the exit end thereof, means responsive 
to traffic conditions in said rearward section for 
at times Supplying coded energy of Said first type 
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and at other times supplying coded energy of Said 
second type to the rails of said intermediate sec 
tion at the entrance end thereof, a first and a 
second normally released auxiliary relay asso 
ciated With Said control means, a pick-up circuit 
for said first auxiliary relay established only on 
response of said control means to coded energy 
of Said first type, said first auxiliary relay when 
picked up establishing for itself a stick circuit 
which is interrupted on response of said control 
means to coded energy of Said second type, means 
effective when said first auxiliary relay is picked 
up to supply to the rails of the forward section 
at the entrance end thereof coded energy of said 
first or Said Second type according as Said Second 
auxiliary relay is picked up or released, means 
responsive to Supply of coded energy over the rails 
of the intermediate Section While the Second aux 
iliary relay is released to supply coded energy to 
the rails of the intermediate section at the exit 
end thereof, traffic governing means responsive 
to supply of coded energy over the rails of said 
intermediate Section from the exit to the entrance 
end thereof, means effective on deemergization 
of said control means when the first auxiliary 
relay is picked up to establish a circuit for said 
Second auxiliary relay, means for Supplying coded 
energy to the rails of said intermediate section at 
the exit end thereof when said second auxiliary 
relay is picked up provided the first auxiliary re 
lay is also picked up, and means at the entrance 
end of said intermediate section responsive to 
Supply of coded energy over the section rails to 
supply coded energy of said second type to the 
section rails. 

5. In a normally deemergized coded railway 
signaling system, in combination, a stretch of 
railway track divided into a plurality of track sec 
tions through which traffic normally moves in a 
given direction, means for projecting coded de 
tector energy over the rails of the track stretch 
away from the entrance end of the stretch for a 
selected number of track sections, means for each 
section responsive to the supply of coded detector 
energy over the section rails for supplying coded 
control energy over the section, rails towards the 
entrance end of the Stretch, traffic governing 
means responsive to Supply of coded control 
energy over the rails of Said track Sections, means 
operative on entrance of a train into each Sec 
tion to cause the Supply of coded detector energy 
to be projected into another track section, and 
means for each section for detecting when the 
section has been vacated and for thereupon dis 
continuing operation of the track circuit ap 
paratus for the said section. - 

6. In a normally deenergized coded railwa. 
signaling system, in combination, a stretch of 
railway track divided into a plurality of track 
sections through which traffic normally moves in 
a given direction, means for projecting coded de 
tector energy away, from the entrance end of the 
stretch over the rails of the two track Sections 
nearest the entrance end of the stretch, means for 
each section responsive to the Supply of coded 
detector energy over the section rails for Supply 
ing over the section rails towards the entrance 
end of the stretch coded control energy, the sup 
ply of coded control energy to the rails of each 
of said track sections being governed by means 
responsive to the supply of coded control energy 
over the rails of the adjacent track section in ad 
vance thereof, traffic governing means for each 
section responsive to the supply of coded control 
energy over the rails of said section, means oper 
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ative on entrance of a train into each track sec 
tion to cause coded detector energy to be Sup 
plied to the secondtrack section in advance there 
of, and means for each track Section for detect 
ing when the section has been vacated and for 
thereupon discontinuing operation of the track 
circuit apparatus for the said Section. 

7. In a normally deenergized coded railway 
signaling System, in combination, a stretch of 
railway track divided into a plurality of track Sec 
tions through which traffic normally moves in a 
given direction, means for projecting coded de 
tector energy away from the entrance end of the 
stretch over the rails of the two track sections 
nearest the entrance end of the stretch, means 
for each section responsive to the supply of coded 
detector energy over the section rails for supply 
ing over the section rails towards the entrance 
end of the stretch coded control energy of a first 
or a second type according as coded control energy 
is or is not being transmitted over the rails of the 
adjacent track section in advance, traffic gov 
erning means for each Section governed by the 
supply of coded control energy over the rails of 
the said section and selectively responsive to the 
type of such energy, means operative on entrance 
of a train into each track Section to cause coded 
detector energy to be supplied to the Second track 
section in advance, and means for each track 
section for detecting when the Section has been 
vacated and for thereupon discontinuing opera 
tion of the track circuit apparatus for the Said 
Section. 

8. In a normally deenergized coded railway 
signaling system, in combination, a stretch of 
railway track divided into a plurality of track 
sections through which traffic normally moves in 
a given direction, means for projecting coded de 
tector energy of normal polarity away from the 
entrance end of the track stretch over the rails 
of the track section nearest the entrance end of 
the stretch, means for each Section operative on 
the supply of coded detector energy of normal 
polarity over the section rails to cause coded de 
tector energy of reverse polarity to be projected 
away from the entrance end of the track stretch 
over the rails of the adjacent section in ad 
vance, means for each section responsive to the 
supply of coded detector energy of either po 
larity over the section rails for supplying over the 
section rails towards the entrance end of the 
stretch coded control energy, means for each sec 
tion responsive to the supply of coded control 
energy over the rails of the saidsection and COn 
trolling the polarity of the coded control energy 
supplied to the rails of the adjacent track Sec 
tion in the rear, traffic governing means for each 
section governed by the supply of coded control 
energy over the rails of the said section and se 
lectively responsive to the polarity of such en 
ergy, means for each section operative on en 
trance of a train into the said section to cause 
the coded detector energy, supplied to the adja 
cent, section in advance to be changed from re 
verse to normal polarity, and means for each 
track section for detecting when the section has 
been vacated and for thereupon discontinuing 
operation of the track circuit apparatus; for the 
said section. 

9. In a normally deenergized coded railway. 
signaling system, in combination, a stretch. of 
railway track divided into a plurality of track 
sections through which traffic normally moves.in 
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a given direction, means for projecting, coded. 
detector energy of normal polarity away from 

  



2,360,948 
the entrance end of the track stretch over the 
rails of the track section nearest the entrance 
end of the stretch, each section having at the 
exit end thereof a first auxiliary relay having a 
pick-up circuit which is established when and 
only when coded detector energy of normal po 
larity is supplied over the rails of the said sec 
tion, each first auxiliary relay when picked up 
establishing for itself a stick circuit Which is in 
terrupted on supply of coded energy Of reverse 
polarity over the rails of the associated track 
section, each track section having at the exit 
end thereof a second auxiliary relay which is en 
ergized. When the Supply of Coded detector en 
ergy over the rails of said section is cut off pro 
vided the associated first auxiliary relay is picked 
up, each first auxiliary relay when energized 
causing to be supplied to the rails of the adja 
cent track section in advance coded detector en 
ergy of normal or reverse polarity according as 
the associated second auxiliary relay is picked up 
or released, means for each section responsive to 
the supply of coded detector energy of either po 
larity over the section rails and to the supply of 
coded control energy over the rails of the adja 
cent section in advance for supplying coded Con 
trol energy over the rails of the aSSOciated Sec 
tion towards the entrance end thereof, means re 
sponsive to coded control energy supplied Over 
the rails of said track Sections for governing 
traffic in said track stretch, and means for each 
track section for detecting when the section has 
been vacated and for thereupon discontinuing 
operation of the track circuit apparatus for the 
said section. 

10. In a normally deemergized coded railway 
signaling system, in combination, a stretch of 
railway track divided into a plurality of track 
sections through which traffic normally moves in 
a given direction, means for projecting coded de 
tector energy of normal polarity away from the 
entrance end of the track stretch over the rails 
of the track section nearest the entrance end of 
the stretch, each section having at the exit end 
thereof a first auxiliary relay having a pick-up 
circuit which is established when and only When 
coded detector energy of normal polarity is Sup 
plied over the rails of the said section, each first 
auxiliary relay when picked up establishing for 
itself a stick circuit which is interrupted on Sup 
ply of coded energy of reverse polarity over the 
rails of the associated track section, each track 
section having at the exit end thereof a Second 
auxiliary relay which is energized when the sup 
ply of coded detector energy over the rails of Said 
section is cut off provided the associated first aux 
iliary relay is picked up, each first auxiliary re 
lay when energized causing to be supplied to the 
rails of the adjacent track Section in advance 
coded detector energy of normal or reverse po 
larity according as the associated second auxil 
iary relay is picked up or released, means for 
each section responsive to the Supply of coded de 
tector energy of either polarity over the Section 
rails for supplying over the section rails. towards 
the entrance end thereof coded control energy 
of normal or reverse polarity according as coded 
control energy is or is not being supplied over the 
rails of the adjacent track section in advance, 
means responsive to coded control energy Sup 
plied over the rails of Said track Sections and Se 
lectively responsive to the polarity of such energy 
for governing traffic in said track stretch, and 
means for each track Section for detecting when 
the section has been vacated and for thereupon 
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11 
discontinuing operation of the track circuit ap 
paratus for the said Section. 

11. In a normally deenergized coded railway 
Signaling system, in combination, a stretch of 
railway track divided into a plurality of track 
sections through which traffic normally moves in 
a given direction, means for projecting coded de 
tector energy of normal polarity away from the 
entrance end of the track stretch over the rails 
of the track section nearest the entrance end of 
the stretch, each Section having at the exit end 
thereof a first auxiliary relay having a pick-up 
circuit which is established when and only when 
coded detector energy of normal polarity is Sup 
plied over the rails of the said section, each first 
auxiliary relay when picked up establishing for 
itself a stick circuit Which is interrupted. On Sup 
ply of coded energy of reverse polarity over the 
rails of the associated track section, each track 
section having at the exit end thereof a Second 
auxiliary relay which is energized. When the Sup 
ply of coded detector energy over the rails of 
said section is cut of provided the associated first 
auxiliary relay is picked up, each first auxiliary 
relay when energized causing to be supplied to 
the rails of the adjacent track section in advance 
coded detector energy of normal or reversepolar 
ity according as the aSSOciated Second auxiliary 
relay is picked up or released, means for each 
section responsive to the Supply of coded detector 
energy of either polarity over the Section rails 
and to the supply of coded control energy over 
the rails of the adjacent section in advance for 
supplying coded control energy over the rails of 
the associated section towards the entrance end 
thereof, means responsive to coded control ener 
gy supplied over the rails of said track sections 
for governing traffic in said track stretch, means 
for each section operative when the first and 
second auxiliary relays for Such section are 
picked up to supply coded resetting energy to the 
Section rails at the exit end thereof, and means 
for each section responsive to the supply of coded 
resetting energy over the section rails for Sup 
plying to the section rails at the entrance end 
thereof coded energy the polarity of Which is 
governed by the second auxiliary relay for the 
adjacent track section in the rear. 

12. In a normally deemergized coded railway 
signaling System, in combination, a stretch of 
railway track divided into a plurality of track 
sections through which traffic normally moves in 
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a given direction, means for projecting coded de 
tector energy of normal polarity away from the 
entrance end of the track stretch over the rails 
of the track Section nearest the entrance end of 
the stretch, each Section having at the exit end 
thereof a first auxiliary relay having a pick-up 
circuit which is established When and only when 
coded detector energy of normal polarity is Sup 
plied over the rails of the Said section, each first 
auxiliary relay When picked up establishing for 
itself a stick circuit Which is interrupted on Sup 
ply of coded energy of reverse polarity over the 
rails of the associated track section, each track 
Section having at the exit end thereof a second 
auxiliary relay which is energized When the sup 
ply of coded detector energy over the rails of said 
Section is cut of provided the associated first 
auxiliary relay is picked up, each first auxiliary 
relay When energized causing to be supplied to 
the rails of the adjacent track section in advance 
coded detector energy of normal or reverse po 
larity according as the associated second aux 
iliary relay is picked up or released, means for 
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each section responsive to the Supply of coded 
detector energy of either polarity over the Sec 
tion rails for supplying over the Section rails 
towards the entrance end thereof coded control 
energy of normal or reverse polarity according 
as coded control energy is or is not being sup 
plied over the rails of the adjacent track Section 
in advance, means responsive to coded control 
energy supplied over the rails of Said track Sec 
tions and selectively responsive to the polarity of 
such energy for governing traffic in Said track 
stretch, means for each section operative when 
the first and second auxiliary relays for Such 
section are picked up to supply coded resetting 
energy to the Section rails at the exit end there 
of, and means for each section responsive to the 
supply of coded resetting energy over the section 
rails for supplying to the section rails at the en 
trance end thereof coded energy the polarity of 
which is governed by the second auxiliary relay 
for the adjacent track section in the rear. 

13. In a normally deemergized coded railway 
signaling system, in combination, a stretch of 
railway track through which traffic normally 
moves in a selected direction, the rails of said 
track stretch being divided by insulated joints 
into a plurality of successive track Sections, 
means for each section governed by the supply 
of coded energy over the rails of the adjacent 
track Section in the rear from the entrance to 
the exit end thereof for supplying coded energy 
to the Section rails at the entrance end of the 
section, means for each Section responsive to Sup 
ply of coded energy over the section rails from 
the exit end of the section for also Supplying 
coded energy to the section rails at the entrance 
end thereof, means for each Section responsive to 
the supply of coded energy over the Section rails 
from the entrance end thereof for Supplying 
coded energy to the Section rails at the exit end 
thereof, means for each section effective during 
occupancy thereof for also supplying coded en 
ergy to the section rails at the exit end of the 
section, and means governed by c0cled energy 
supplied over the rails of Said sections from the 
exit to the entrance end thereof for controlling 
traffic in said stretch. 

i4. In a normally deemergized coded railway 
Signaling system, in combination, a stretch of 
railway track through which traffic normally 
moves in a Selected direction, the rails of said 
track stretch being divided by insulated joints 
into a plurality of Successive track sections, 
means for each section governed by the supply 
of coded energy Over the rails of the adjacent 
track Section in the rear from the entrance to 
the exit end thereof for Supplying coded energy 
to the Section rails at the entrance end of the 
Section, means for each section responsive to 
supply of coded energy over the Section rails from 
the exit end of the section for also supplying 
coded energy to the Section rails at the entrance 
end thereof, means for each section responsive 
to the supply of coded energy over the section 
rails from the entrance end thereof for Sup 
plying coded energy to the section rails at the 
exit end thereof, means for each section effective 
during occupancy thereof for also supplying 
coded energy to the section rails at the exit 
end of the Section, and traffic governing means 
for each section controlled by coded energy Sup 
plied over the rails of the adjacent section in ad 
vance from the exit to the entrance end thereof. 

15. In a normally deemergized coded railway 
signaling system; sin. combination, a stretch of 
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railway track through which traffic normally 
moves in a given direction, the rails of said track 
stretch being divided by insulated joints into a 
plurality of successive track sections, each Sec 
tion having at the entrance end thereof a nor 
mally released auxiliary relay which becomes 
picked up when and only when coded energy of 
a first type is supplied over the rails of the ad 
jacent section in the rear. from the entrance to 
the exit end thereof and which When picked up 
remains picked up until coded energy of a Sec 
ond type is supplied over the rails of the adja 
cent section in the rear from the entrance to 
the exit end thereof, each auxiliary relay when 
picked up causing coded energy to be Supplied to 
the rails of the associated section at the entrance 
end thereof, means for each section responsive to 
the supply of coded energy over the section rails 
from the exit end thereof for also Supplying 
coded energy to the section rails at the entrance 
end thereof, means for each section for causing 
the coded energy supplied to the Section rails at 
the entrance end thereof to be of said first or 
said second type according as the adjacent Sec 
tion in the rear is occupied or is unoccupied, 
means for each section responsive to the sup 
ply of coded energy over the section rails from . 
the entrance end thereof to Supply coded en 
ergy to the section rails at the exit end of the 
section, means for each section controlled by 
the auxiliary relay of the adjacent section in 
advance for also supplying coded energy to the 
section rails at the exit end thereof, each Sec 
tion having a Wayside signal at the entrance end 
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thereof, and means for each section responsive to 
the supply of coded energy over the section rails 
from the exit end thereof for controlling the 
signal for the Section. 

16. In a normally deenergized coded railway 
signaling system, in combination, a stretch of 
railway track through which trafic normally 
moves in a given direction, the rails of said 
track. Stretch being divided by insulated joints 
into a plurality of Successive track sections, each 
section having at the entrance end thereof a nor 
mally released auxiliary relay which becomes 
picked up when and only when coded energy 
of a first type is Supplied over the rails of the 
adjacerat Section in the rear from the entrance 
to the exit end thereof and which when picked 
up remains picked up until coded energy of a 
Second type is Supplied over the rails of the ad 
jacent section in the rear from the entrance to 
the exit end thereof, each auxiliary relay when 
picked up causing coded energy to be supplied to 
the rails of the associated section at the en 
trance end thereof, means for each section re 
sponsive to the supply of coded energy over the 
section rails from the exit end thereof for also 
supplying coded energy to the section rails at the 
entrance end thereof, means for each section 
for causing the coded energy supplied to the sec 
tion rails at the entrance end thereof to be of 
said first or said second type according as the 
adjacent section in the rear is occupied or is 
unoccupied, means for each section responsive 
to the supply of coded energy over the section 
rails from the entrance end thereof to supply 
coded energy to the section rails at the exit end 
of the section, means for each section controlled 
by the auxiliary relay of the adjacent section 
in advance for. also supplying coded energy to 
the section rails. at the exit end thereof, each 
section having at the entrance end thereof a 
wayside signal including a lamp, means for light 
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ing the lamp of each signal only when the aux 
iliary relay of the section with which the signal 
is associated is picked up, and means for each 
Section responsive to the supply of coded energy 
Over the Section rails from the exit end there 
of for controlling the signal for the Section. 

17. In a normally deemergized coded railway 
Signaling System, in combination, a stretch of 
railway track through which traffic normally 
moves in a given direction, the rail of Said track 
stretch being divided by insulated joints into a 
plurality of successive track sections, each sec 
tion having at the entrance end thereof a nor 
mally released auxiliary relay which becomes 
picked up when and only when coded energy of 
a first type is supplied over the rails of the ad 
jacent Section in the rear from the entrance to 
the exit end thereof and which when picked up 
remains picked up until coded energy of a sec 
Ond type is supplied over the rails of the adja 
Cent Section in the rear from the entrance to 
the exit end thereof, each auxiliary relay when 
picked up causing coded energy to be supplied 
to the rails of the associated section at the en 
trance end thereof, means for each section re 
Sponsive to the Supply of coded energy over the 
Section rails from the exit end thereof for also 
Supplying coded energy to the section rails at 
the entrance end thereof, means for each section 
for causing the coded energy supplied to the sec 
tion rails at the entrance end thereof to be of 
Said first or said second type according as the 
adjacent section in the rear is Occupied or is 
unoccupied, means for each section responsive 
to the supply of coded energy over the section 
rails from the entrance end thereof for supply 
ing to the section rails at the exit end thereof 
coded energy which is of a first or a second type 
according as coded energy is or is not being Sup 
plied over the rails of the adjacent section in 
advance, means for each Section controlled by 
the auxiliary relay of the adjacent section in 
advance for also supplying coded energy to the 
Section rails at the exit end thereof, each sec 
tion having a wayside signal at the entrance end 
thereof, and means for each section controlled 
by coded energy supplied over the section rails 
from the exit end thereof and selectively respon 
sive to the type of such energy for controlling 
the signal for the section. 

18. In a normally deenergized coded railway 
signaling System, in combination, a stretch of 
railway track through which traffic normally 
moves in a given direction, the rails of said track 
stretch being divided by insulated joints into a 
plurality of successive track sections, each sec 
tion having at the entrance end thereof a first, 
a second and a third normally released auxiliary 
relay, each first auxiliary relay being picked up 
On the supply of coded energy over the rails of 
the adjacent section in the rear from the en 
trance end thereof provided the associated third 
auxiliary relay is released, each Second auxiliary 
relay being picked up when the supply of coded 
energy over the rails of the adjacent section in 
the rear is cut off and the associated first aux 
iliary relay is picked up, each second auxiliary 
relay when picked up remaining picked up as 
long as the associated third auxiliary relay re 
mains released, each third auxiliary relay being 
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picked up on the supply of coded energy over 
the rails of the adjacent Section in the rear pro 
vided the associated second auxiliary relay is 
picked up, each Second auxiliary relay when 
picked up causing coded energy to be supplied 
to the rails of the associated section at the en 
trance end thereof and also causing to be sup 
plied to the rails of the adjacent section in the 
rear at the exit end thereof coded energy which 
is of a first or a Second type according aS coded 
energy is Or is not being Supplied Over the rails 
of the aSSociated section from the exit end there 
of, means for each section responsive to the Sup 
ply of coded energy over the section rails from 
the exit end thereof for also causing coded en 
ergy to be Supplied to the section rails at the 
entrance end thereof, means for each Section 
responsive to the Supply of coded energy over the 
Section rails from the entrance end thereof for 
also causing coded energy to be supplied to the 
section rails at the exit end thereof, and traffic 
governing means for each Section responsive to 
the type of coded energy Supplied to the Section 
rails at the exit end of the section. 

19. In a normally deenergized coded railway 
Signaling system, in combination, a stretch of 
railway track through which are operated in a 
given direction locomotives equipped with cab 
Signal apparatus responsive to the flow of coded 
alternating current in the track rails, the rails 
of Said track stretch being divided by insulated 
joints into a plurality of Successive track sec 
tions, each section having at the entrance end 
thereof a first, a Second and a third normally 
released auxiliary relay, each first auxiliary re 
lay being picked up On the supply of coded en 
ergy over the rails of the adjacent section in 
the rear from the entrance end thereof pro 
vided the associated third auxiliary relay is re 
leased, each Second auxiliary relay being picked 
up When the Supply of coded energy over the 
rails of the adjacent section in the rear is cut 
off and the associated first auxiliary relay is 
picked up, each second auxiliary relay when 
picked up remaining picked up as long as the 
asSociated third auxiliary relay remains released, 
each third auxiliary relay being picked up on 
the supply of coded energy over the rails of the 
adjacent Section in the rear provided the asso 
ciated Second auxiliary relay is picked up, each 
Second auxiliary relay when picked up causing 
coded direct current energy to be supplied to the 
rails of the associated section at the entrance 
end thereof and also causing to be supplied to 
the rails of the adjacent section in the rear at 
the exit end thereof coded alternating and direct 
Current which is of a first or a second code fre 
quency according as coded energy is or is not 
being Supplied over the rails of the associated 
Section from the exit end thereof, means for 
each section responsive to the supply of coded 
direct current over the section rails from the 
exit end thereof for also causing coded energy 
to be Supplied to the section rails at the entrance 
end thereof, and means for each section respon 
sive to the Supply of coded energy over the sec 
tion rails from the entrance end thereof for also 
causing coded direct current to be supplied to 
the Section rails at the exit end thereof. 
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