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Our invention relates 
employing coded energy. 

In Letters. Patent of the United States No. 
2,021,944 to Frank H. Nicholson there is shown 
a signaling system in which master code is trans 
mitted in one direction over a pair of conductors 
to operate a code following relay and thereby per 
form Selected functions at one end of the conduc 
tors, while during the “off” periods in the master 
code feed-back energy is transmitted in the other 
direction over these conductors to operate a feed 
back relay and thereby perform selected func 
tions at the other end of the conductors. 

It has heretofore been proposed to control the 
polarity of the feed-back energy so that this en 
ergy is Of normal polarity at times and is of 
reversepolarity at other times, and to provide one 
feed-back relay responsive to energy of one polar 
ity and another feed-back relay responsive to 
energy of the other polarity. So that the feed 
back energy may be employed to perform two 
different functions. .. 
The systems of this type heretofore suggested 

have employed feed-back detector relays of the 
polar biased neutral type, the contacts of which 
release when the relay winding is deemergized, 
and which when released become picked up when 
and only when energy of a particular polarity is 
Supplied to the relay. 

It is preferred to employ feed-back detector 
relays of the polar stick type for this purpose, 
and it is an object of this invention to provide 
an improved System employing feed-back energy 
of both polarities and having feed-back detector 
relays of the polar stick type. 
Another object, of this, invention is to provide 

an improved system of the type described which 
is arranged so that the contacts of both of the 
feed-back detector relays are moved to a selected 
one of their positions when master code energy is 
supplied to the conductors, and so that the con 
tacts of one. of the feed-back detector relays are 
moved to their other position by feed-back ener 
gy of one polarity, and so that the contacts of 
the other, one of the feed-back detector relays 
are moved to their other position by feed-back 
energy of the other polarity. .. - . . . . . . . . . 
A further object of the invention is to provide 

to signaling apparatus 
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Another object of the invention is to provide 
a system incorporating coding means for revers 
ibly connecting one of the feed-back detector 
relays across the section rails and for supplying 
master code energy to the section rails in series 
with the windings of the feed-back detector re 
lays so that the master code energy moves the 
contacts of both of the feed-back detector relays 
to a selected position and so that the feed-back 
detector relays respond to different polarities of 
feed-back energy. 
A further object of the invention is to provide 

an improved system of the type described and 
incorporating means to delay reversal of the 
connection of one of the feed-back relays with 
the track rails for a short period subsequent to 
interruption of the supply of master code to 
the track circuit and thus enable energy stored 
in the track circuit as a result. of the supply of 
master code energy to the track rails to be dis 
sipated before connection of the feed-back relay 
with the track rails is reversed to thereby pre 
vent operation of the feed-back relay by energy 
stored in the track circuit. . 
Other objects of the invention and features 

of novelty will be apparent from the following 
description taken in connection with the accom 
panying description. . 
We shall describe two forms of coded signaling 

apparatus embodying our invention, and shall 
then point out the novel features thereof in 
claims. - - , 

In practicing our invention we provide two 
feed-back detector relays of the stick polar type, 
while we employ two coding relays which are 
arranged so that when the contacts of both re 
lays are picked up, master code energy is sup 
plied to the rails of a section of railway track, 
or other pair of conductors, over a circuit includ 
ing in series therewith the windings of the feed 
back detector relays so that the contacts of both 
feed-back relays are moved to a selected position 
by master code energy supplied through their 
windings. The coding relays are also arranged 
so that one of these relays releases before the 
other and so that the first one of the coding re 

an improved system of the type described which 
is adapted to be applied to the track circuit of 
a section of railway track and which is arranged 
so that energy stored in the track circuit as a 
result of the supply of master code energy to the 
section rails cannot falsely operate either feed 
back detector relay. 
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lays to release interrupts the supply of master 
code to the section rails, while the other coding 
relay reversibly connects one of the feed-back 
detector relays across the section rails so that 
both feed-back detector relays will respond in the 
same manner to master code but will respond only 
to different polarities of feed-back energy. The 
interval between release of the first coding relay 
to interrupt the supply of master code energy to 
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the Section rails, and release of the second coding 
relay to reverse connection of one of the feed 
back detector relays with the section rails, pro 
wides time for energy stored in the track circuit 
to be dissipated so that there is no possibility 
that this energy will falsely operate the feed-back 
relays. 

In both forms of the invention when the coding 
relayS are released, the feed-back detector re 
lays are connected in series across the Section 

In the system shown in Fig. 1 when the rails. 
Coding relays are picked up, the detector relays 
are connected in series across the section rails, 
while in the System shown in Fig. 2 when the 
Coding relays are picked up, the feed-back de 
tector relays are connected in multiple across the 
Section rails. 

In the drawing Fig. 1 is a diagram of a section . 
of railway track equipped with track circuit ap 
paratus embodying our invention, and 

Fig. 2 is a diagram showing a different ar 
rangement of apparatus which we may employ. 
Similar reference characters refer to similar 

parts in each of the two views. 
Referring to Fig. 1 of the drawing, there is 

shown therein a stretch of railroad track having 
track rails f and 2 divided by insulated joints 3 
into track sections for signaling purposes. One 
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Complete track section, designated 6T, together 
with portions of the adjoining sections 5T and 
T, is shown in the drawing. 
The track circuit apparatus for section 6T is 

arranged so that master code of one frequency 
or another determined by occupancy of section 
T is supplied to the section rails at the right 
hand end of the section, while feed-back energy 
of one polarity or the other determined by occu 
pancy of Section 5T is supplied to the section 
rails at the left-hand end of the section. 
The equipment at each end of the track section 

includes a source of direct current, such as a stor 
age battery, not shown, the terminals of which 
are designated B and C. 
The equipment is shown in the condition which 

it assumes when the track stretch is vacant. At 
this time relay TH, which is controlled by traffic 
in section TT, is picked up, and relay 6PC, which 
is governed by traffic insection 5T, is also picked 
up. The relays 7H and 6PC may be controlled 
in any appropriate manner. and in order to sim 
plify this disclosure, the means for controlling 
these relays have not been shown. 
As relay TH is picked up, its contact, ) estab-. 

lishes the circuit controlled by the contact of 
code transmitter 80CT for supplying energy to 
coding relays 6CTM and 6CTMM and these re 
layS. operate at the 180 code frequency. On clos 
ing of the contact of code transmitter f38CT en 
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ergy is supplied to the winding of coding relay 
6CTM, and prior to picking up of the contacts of 
relay 6CTM, is supplied over back contact 2 of 
relay 6CTM to the winding of relay GCTMM, 
while on picking up of relay 6CTM energy is sup 
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plied directly from the source to relay 6CTMM 
over front contact 2 of relay 6CTM. On opening 
of the contact of code transmitter 80CT the sup 
ply of energy to relay 6CTM is cut off, and its 
contacts release so that contact. 2 interrupts the 
circuit of relay 6CTMM with the result that its 
contacts release. As the supply of energy to re 
lay 6CTMM is maintained until the contacts of 
relay SCTM release, the contacts of relay 6CTMM 
will not release until after the contacts of relay 
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6CTM release, while there will be a short time 
interval between release of the contacts of relay 75 
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6CTM and release of the contacts of relay 
6CTMM. 
As explained below, the supply of energy from 

the track battery 6TB to the rails of section 6T 
is cut off when relay 6CTM releases, and as ex 
plained in Letters. Patent of the United States 
No. 2,285,891, issued June 9, 1942 to Herman G. 
Blosser, the interval between release of relay 
6CTM and release of relay 6CTMM provides a 
period during which energy stored in the track 
circuit may be dissipated so that the relays SWD 
and 6WH will not be operated by this energy, 
When relays 6CTM and 6CTMM are both 

picked up, master code energy is supplied from 
track battery 6TB to the track relay 6TR over 
the circuit which is traced from the positive ter 
minal of the battery over track rail f, through 
the winding of track relay 6TR, back contact f4 
of relay 6IR, track rail 2, winding of relay 6WD 
from left to right, front contact 5 of relay 
GCTMM, winding of relay 6WH from left to right, 
front contact 6 of relay 6CTMM, and front con 
tact T of relay 6CTM to the negative terminal of . 
the battery. 
The energy supplied over this circuit picks up 

the contacts of the track relay 6TR, while it 
causes the contacts of relays 6WD and 6WH to 
move to their normal position if they are not 
already in that position. 
On release of the contacts of the code trans 

mitter controlling the supply of energy to the 
coding relays 6CTM and 6CTMM, the relay 
6CTM releases and its contact 2 interrupts the 
circuit of relay 6CTMM but the operating char 
acteristics of the relay 6CTMM are such that its 
contacts remain picked up for a short period sub 
sequent to release of the relay 6CTM. In addi 
tion, on release of relay 6CTM its contact T in 
terrupts the circuit of the track battery 6TB and 
establishes a circuit to connect relays 6WD and 
6WH across the section rails as long as relay 
6CTMM remains picked up. . . When front point 
of contact 7 of relay 6CTM opens, the supply of 
energy from the battery 6TB to the section rails 
is cut off, but because of the inductance of the 
track circuit, or of other conditions, energy will 
continue to flow therein in the same direction in 
which it had been flowing, and energy may still 
be flowing in the track circuit when the back 
point of contact 7 closes. If energy is flowing in 
the track circuit when back point of contact 
closes, this energy will flow from rail 2 through 
the winding of relay 6WD from left to right, over 
front contact 5 of relay 6CTMM, through the 
winding of relay 6WH from left to right, and 
over front contact 6 of relay 6CTMM and back 
contact T of relay,6CTM to track rail . The 
direction of flow of this energy through the wind 
ings of relays 6WD and 6WH is such as to hold 
the contacts of these relays in their left-hand 
or normal position, that is, in the position to 
which they were moved by the supply of master 
code energy through the relay windings. 
On release of the contacts of relay 6CTMM the 

connection of the relay 6WH across the section 
rails is reversed so the left-hand terminal of the 
winding of this relay is connected to track rail 
and the right-hand terminal of the winding of 

this relay is connected through the winding of 
relay 6WD to track rail 2. If energy resulting 
from inductance of the track circuit or other 
condition should now flow from rail 2 to rail f 
through the windings of relays 6WD and 6WH 
it would cause the contacts of relay 6WH to move 
from their left-hand to their right-hand position. 
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However, as pointed out above there is a short 
time interval between the instant at which con 
tact, of relay 6CTM releases and interrupts 
the circuit of the battery 6TB, and the instant 
at which relay 6CTMM releases to reverse con 
aection of relay 6WH with the track rails, and 
this time interval is long enough to permit en 
ergy present in the track circuit as a result of 
supply of energy to the tracks circuit from the 
track battery to be dissipated. Accordingly, 
there is no possibility that the relays 6WD and 
6WH will be operated by energy stored in the 
track circuit... . . . . is 

On interruption of the supply of energy from 
the track battery 6TB to the section rails the 
track relay 6TR releases, while on release of the 
track relay contacts an impulse of energy is sup 
plied through the decoding transformer SET to 
the relay 6IR, and is of the polarity effective to 
pick up the contacts of relay 6IR to thereby 
cause an impulse of energy to be supplied from 
battery 6FB to the section rails while disconnect 
ing the track relay from the section rails. 
An impulse of energy was also supplied from 

the decoding transformer to the relay. 6IR on 
picking up of the track relay contacts. However, 
the relay 6IR is of a type the contacts of which 
when released pick up only, when energy of a 
particular polarity is supplied to the relay wind 
ing, and the various parts of the apparatus, are 
arranged so that the energy supplied to relay 
6R on picking up of the track relay contacts is 
of the Wrong polarity to pick up the contacts of 
relay 6IR. 
At this time section 5T is unoccupied so relay 

6PC is picked up and the impulse of energy sup 
plied from battery 6FB to the section rails is of 
normal polarity, and flows from the positive ter. 
minal of the battery over front contact 20 of 
relay 6PC, track rail f, back contact 5 of relay 
6CTMM, winding of relay 6WH from left to right, 
back contact 6 of relay 6CTMM, winding of re 
lay SWD. from right to left, track rail 2, front 
contact 4 of relay 6IR, and front contact 2 
of relay 6PC to the negative terminal of the bat 
tery SFB. " . . . . . . . . 

The impulse, of energy supplied from battery 
6FB to the section rails sends energy to relays 
6WH and 6WD in series, and as the impulse of 
energy is of normal polarity, it holds the contacts 
of relay 6WH in their normal position, while it 
causes: the contacts of relay 6WD to move to 
their right-hand or reverse position. ; : 

After a short time interval the relay. 61R, re 
leases and cuts off the supply of energy from 9 
battery 6FB. to the section rails and connects 
track relay STR across the section rails. 
the next picked-up, period of the relays CTM 
and 6CTMM energy is supplied from battery 6TB 
through the windings of relays. 6WH and SWD 
and over the track rails to track relay 6TR to 
pick up the track relay contacts. The energy 
supplied through the winding of relay 6WD causes 
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the contacts of this relay to move to their left 
hand or normal position, while the energy Sup- 6 
plied through the winding of relay: 6WH holds 
the relay contacts in their normal position. 
On continued supply of master code to the sec 

tion rails the contacts of relay 6WD are re 
turned to their normal position each time that 
master code is supplied to the section rails, while 
the track relay 6TR is operated so that relay 6IR 
causes impulses of feed-back energy to be sup 
plied to the section rails in the intervals between 
the impulses of master code, and the polarity of 
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the feed-back impulses is such that eachimpulse 
of feed-back energy moves the contacts of relay 
6WD to their reverse position. . . . 
As a result of code following operation of track 

relay 6TR, energy is supplied through the decod 
ing transformer 6DT to relay 6H, while as the 
track relay is being operated by energy of 180 
code frequency, energy is supplied through the 
resonant rectifier unit 80DU to relay 6D, and 
the contacts of relays 6H and 6D are picked up 
and establish the circuit of the green or clear 
lamp G of signal 6ES which governs movement 
of traffic from left to right through section 6T. 
The resonant rectifier unit 80DU includes a 

capacitance and an inductance which are ar 
ranged and proportioned to pass sufficient ena. 
ergy to pick up the relay 6D when and only when 
the track relay 6TR is operated at the 180 code 
rate, while the unit includes a rectifier for recti 
fying the energy supplied through the unit. 
As a result of movement of the contacts of relay 

SWD between their two positions, energy is sup 
plied through the associated decoding trans 
former to relay 6WDP and its contact 23 is picked 
up to interrupt the circuit of the lamps Y and R. 
of signal 6WS and to establish the circuit of the 
lamp G of signal 6WS which governs movement 
of traffic from left to right in section 6T. 
At this time the contacts of relay 6WH remain 

in their left-hand or normal positions so that 
energy is not supplied to relay 6WHP and its con 
tact 24 remains released. 
Operation of equipment on movement of a train 
through the track stretch from left to right 
When a train moving from left to right enters 

section 5T, relay 6PC releases and changes the 
energy supplied from battery SFB to the section 
rails from normal to reversepolarity. On picking 
up of relay 6IR at a time when relays SCTM and 
CTMM are released, energy flows from the posi 

tive terminal of the battery over back contact 20 
of relay 6PC, front contact 4 of relay SIR, track 
rail 2, winding of relay 6W from left to right, 
back contact 6 of relay 6CTMM, winding of relay 
6WH from right to left, back contact 5 of relay 
SCTMM, track rail, and back contact 2 f of relay 
6PC to the negative terminal of the battery 6FB. 
The direction of flow of feed-back energy through 
The windings of relays 6WD and 6WH is such that 
the contacts of relay 6WD are held in their left 
hand or normal position, while the contacts of 
relay 6WH are moved to their right-hand or re 
verse position. 
: On release of the contact of relay SIR, the 
supply of energy from the battery 6FB to the 
section rails is interrupted, and the track relay 
STR is connected across the section rails, while 
on picking up of the relays 6CTM and GCTMM 
an impulse of master code energy is supplied from 
battery 6TB to the section rails in series with the 
windings of relays 6WH and 6W.D. As explained 
above, the direction of flow of this energy through 
the windings of relays 6WH and SWD is such as 
to hold the relay contacts in their normal position, 
or to move them to that position if they are not 
alteady in their normal position. Accordingly, 
the contacts of relay 6WH are moved to their 
normal position while the contacts of relay. WD 
are held in their normal position. w 
On continued operation of the equipment the 

contacts of relay 6WH are moved to their right 
hand position by the feed-back energy and are 
returned to their left-hand position by the master 
code iiiipulses, while the track relay GTR operates 
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in the usual manner to cause energy to be Sup 
plied through the transformer 6DT to relays 6H 
and 60. As a result of movement of the contacts 
of relay 6WH between their two positions, energy 
is supplied through the associated transformer 
to relay 6WHP and its contact 24 picks up, while 
as the contacts of relay 6WD remain in their 
normal positions, energy is no longer Supplied 
to relay 6WEDP and its contact 22 releases and 
interrupts the circuit of the green lamp G and 
establishes the circuit including front contact 
24 of relay 6WHP for supplying energy to the 
yellow lamp Yof signal 6WS. Accordingly, when 
an eastbound train enters section 5T, signal 6ES 
continues to display its green or clear indication, 
while the polarity of the feed-back energy Sup 
plied over the rails of section 6T is changed so 
that relay 3WDP releases and relay 6WHIP. picks 
up to thereby cause signal 6WS to display its 
yellow instead of its green indication. 
When the train moving from left to right enters 

section 6T, the track relay 6TFR is shunted and 
ceases to follow code so energy is no longer sup 
plied to relays 6H and 6D and they release and 
cause signal 6ES to display its red or stop indi 
cation. In addition, when track relay 6TR ceases 
to follow code, energy is no longer supplied to 
relay 6IR and its contact remains released so that 
feed-back energy is no longer Supplied to the 
track rails and the contacts of relay 6WH remain 
in their normal position and relay 6WHP releases 
so that its contact, 24 interrupts the circuit of the 
yellow lamp Y and establishes the circuit of the 
red lamp R. of signal 6WS. - . . 
When the train vacates section 5T, relay 6PC 

picks up so that on subsequent operation of relay 
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6IR, the impulses of feed-back energy supplied to 
the track rails are of normal polarity. 
When the train advances into section TT, relay 
H releases and transfers control of coding relays 
6CTM and 6CTMM from Code transmitter 8OCT 
to code, transmitter 75CT and the coding relays 
operate at the 75 code rate. 
When the train vacates section 6T, the master 

code of 75 code frequency supplied to the section 
rails feeds to the track relay 6TR and operates it 
so that energy is supplied through the decoding 
transformer 6DT to pick up the relay 6H but not 
to pick up the relay SD. Accordingly, signal 6ES 
now displays its yellow or caution indication. 
In addition, on operation of the track relay 

energy is supplied to the relay 6IR, and it oper 
ates to Supply impulses of feed-back energy to 
the section rails. As relay 6PC is picked up, the 
impulses of feed-back energy . are . Of - normal 
polarity and they operate relay 6WD so that 
energy is supplied to relay 6WDP and its contact 
23 picks up to interrupt the circuit of the red 
lamp R and establish the circuit of the green 
lamp G of signal 6WS. 
When the train vacates section, 7T, relay TH 

picks up and transfers control of coding relays 
6CTM and 6CTMM to code transmitter isoCT 
so that energy of 180 code frequency is supplied to 
the rails of section 6T, and on resultant opera 
tion of track relay 6TR by energy of 180 code fre 
quency, the relay 6D picks up and interrupts the 
circuit of the yellow lamp Y and establishes the 
circuit of the green lamp G of signal 6ES. 
Operation of equipment on movement of a train 

through the track stretch from right to left 
When a train moving from right to left enters 

section TT, relay TH releases and changes the 
energy supplied to section 6T from 180 to 75 
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code frequency and the rate of operation of track 
relay 6TR, is reduced so that relay 6D releases. 
and interrupts the circuit of the green lamp G 
and establishes the circuit of the yellow lamp Y 
of signal 6ES. At this time relay 6PC is picked 
up while relay 6IR continues to operate and feeds 
back energy of normal polarity is supplied to the 
section rails and it causes relay 6WDP to be 
picked up so the signal 6WS displays its green 
indication. . . 

When the train advances into Section 6T, the 
track relay 6TR is shunted and ceases to follow 
code so relay 6H releases and causes signal 6ES 
to display its red indication, while feed-back 
energy ceases to be supplied to the section rails 
and relay 6WD ceases to operate and relay 6WDP 
releases to cause signal 6WS to display its red 
indication. r . 

When the train enters section 5T, relay 6PC 
releases. So that on Subsequent operation of relay 
6IR the feed-back energy Supplied to the Sec 
tion rails is of reversepolarity. - - " .. 
When the train vacates section TT, relay 

picks up so that coding relays 6CTM and 6CTMM 
operate at the 180 code rate, but as long as sec 
tion 6T is occupied, the track relay remains re 
leased and feed-back energy is not supplied over 
the Section rails So that signals 6ES and 6WS 
continue to display their stop indications. 
When the train vacates section 6T, the master 

code of 180 code frequency supplied to the section 
rails operates the track relay 6TR, so that relays 
6H and 6D pick up and cause signal 6ES to dis 
play its green indication, while relay 6IR is op 
erated to supply feed-back energy to the track 
rails. AS relay 6PC is released, the feed-back 
energy is of reverse polarity and operates relay 
6WH So that relay 6WHP picks up and causes 
Signal 6WS to display its yellow or caution in 
dication. - 

When the train vacates section 5T, relay 6PC 
picks up so that the polarity of the feed-back 
impulses is changed from reverse to normal with 
the result that relay 6WD operates instead of 
relay 6WH and relay 6WDP picks up to cause sig 
nal 6WS to display its green indication. . . . . . . 

Modification shown in Fig. 2 of the drawing . 
In Fig. 2 of the drawing there is shown a 

modified arrangement of apparatus which we may 
employ at the end of the track circuit at which 
master code is supplied to the section rails. 
The equipment shown in Fig. 2 is similar to 

that shown in Fig. 1, but differs therefrom in that 
in the System shown in Fig. 2 master code is 
Supplied to the section rails over a circuit in 
cluding in Series therewith the winding of the 
relays 6WD and 6WH in multiple, while in the 
System shown in Fig. 1 the master code is sup 
plied to the Section rails over a circuit including 
in Series therewith the windings of the relays 
6WD and 6WH in series. . . . . . 

In operation, when the coding relays 6CTM 
and 6CTMM are both picked up, energy is sup 
plied from the battery 6TB over the circuit which 
is traced from the positive terminal of the battery 
to track rail f, through the winding of the track 
relay, not shown, over track rail 2, through wind 
ing of relay 6WD from left to right, and also from 
rail 2. Over front contact 27 of relay 6CTMM and 
through winding of relay 6WH in multiple with 
the winding of relay 6WD, over front contact 2 
of relay 6CTMM and front contact of relay 
CTM to the negative terminal of the battery 
TB. As master code energy supplied to the sec. 
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tion rails flows through the windings of the relays 
6WD and 6WH from left to right, the contacts of 
these relays are moved to their left-hand or nor 
mal position, or are held in that position if they 
are already in that position. 
On release of the relays 6CTM and 6CTMMI 

the supply of energy from battery 6TB to the 
section rails is cut off, while relays 6WD and 6WH 
are connected in series across the track rails over 
the circuit which is traced from rail over back 
contact 27 of relay 6CTMM, through winding of 
relay 6WH from left to right, and through wind 
ing of relay 6WD from right to left. . . . . 
As the relayS 6W) and 6WH are connected 

across the Section rails when the relays 6CTM 
and SCTMM are released, feed-back energy Sup 
plied to the Section rails may flow through the 
windings of relays 6WD and 6WH to operate 
them. When the polarity of the feed-back energy 
is such that the positive terminal of the feed 
back battery is connected to track rail . , the 
direction of flow of feed-back energy through the 
winding of relay 6WD is such, that the contacts 
of this relay are moved to their right-hand or 
reverse position, While the direction of flow of 
energy through the winding of relay 6WH is such 
that the contacts of this relay are held in their 
left-hand or normal position. 
Similarly, when the polarity of the feed-back 

energy is Such that the positive terminal of the 
feed-back battery is connected to the track rail 
2, the direction of flow of energy through the 
winding of relay 6WD is such that the contacts 
of this relay are held in their left-hand or nor 
mal position, While the direction of flow of energy 
through the winding of relay 6WH is such that 
the contacts of this relay are moved to their re 
verse or right-hand position. ... , 
On picking up of the contacts of relays 6CTM 

and 6CTMM master code energy is again supplied 
through the windings of relays, 6WD and 6WH 
to the Section rails, and, as explained above, this 
energy moves the contacts of relays 6WH or 6WD 
to their left-hand or normal position, or holds 
them in that position if they are already in their 
normal position, - - - - ... 

Accordingly, the modification shown in Fig. 2. 
operates So that one or the other of the relays 
SWD and 6WH is operated by feed-back energy, 
the One depending on the polarity of the feed 
back energy, while master code energy supplied. 
to the Section rails restores to their normal posi 
tion the contacts of whicheyer one of the re 
lays 6WH and 6WD that was operated by the 
feed-back energy. . . . - - 

As a result of operation of relay 6WD or 6WH 
by feed-back energy, the relay. 6WDP or, 6WHP 
is picked up and these relays may control a sig 
nal in the manner explained in connection with 
the System. ShOWn in Fig. 1. 
The modification shown in Fig. 2. also operates 

like that shown in Fig. 1 to prevent false opera 
tion of the feed-back detector relays by energy 
Stored in the track circuit. 
AS pointed out above, when the coding relays. 

6CTM and 6CTMM are picked up, the track bat 
tery 6TB is connected across the section rails in 
series with the Windings of relays 6WD and 6WH 
in multiple. At this time the positive terminal 
of the battery is connected to track rail , while. 
the negative terminal of the battery is connected 
over front contact 7 of relay 6CTM and front. 
contact 28 of relay 6CTMM to the right terminals 
of the windings of relays 6WH and 6WD so this 
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winding of relay 6WD to track rail 2, and is also 
connected through winding of relay 6WH and 
front contact 27 of relay 6CTMM to track rail 2. 
Under these conditions, energy from the track 
battery flows through the Windings of relays 
6WD and 6WH from left to right and causes the 
contacts of these relays to Occupy their left 
hand or normal position. 
On release of the contacts of relay 6CTM its 

contact 2 interrupts the circuit of relay iCTMM, 
but the contacts of relay 60TMM remain picked 
up for a short time interval. In addition, on 
release of relay :6CTM its contact interrupts 
the circuit traced above for Supplying energy 
from the tack battery through the Windings of 
relays GWD and 6WH to the track rails, and 
establishes a circuit to connect the relays SWD 
and 6WH across the track rails So that energy 
Which continues to flow in the track circuit Sub 
Sequent to interruption of the Supply of energy 
from the track battery Will flow through the 
Windings of relayS. 6W) and 6WH in the direc 
tion to maintain their contacts in the normal 
position. - 

As pointed out above, prior to release of relay 
6CTM, the positive terminal of the track battery 
is connected to track rail , and energy from the 
track battery flows through the Windings of the 
relays GWD and 6WH from their left-hand to 
their right-hand terminals and the relay con 
tacts are noved to their left-hand or normal 
position. When contact 7 of relay 6CTM re 
leases and interrupts the circuit of the track 
battery, energy in the track circuit due to in 
ductance of the track circuit or other conditions, 
continues to flow in the same direction in which 
it had been flowing. Accordingly, this energy 
flows from track rail 2 through the winding of 
relay 6W.D. from left to right, and oyer front 
contact 28 of relay 6CTMM and back contact 
of relay 6CTM to track rail . . . In addition, 
energy flows from track rail 2, oyer front contact 
27 of relay 6CTMM, through winding of relay 
6WH from left to right, and over front contact 
28 of relay 6CTMM and back contact 7 of re 
lay 6CTM to track rail . Since energy stored 
in the track circuit foWs through the Windings 
of relays 6WD and 6WH from left to right, this 
energy holds the contacts of these relays in their 
left-hand or normal position, 
After a short time interval the relay 6CTMM 

releases and interrupts the above traced circuit 
for connecting relays 6WD and 6WH in multiple 
across the track rails and connects these relays 
in series across the track rails with the left 
hand terminal of the winding of relay 6WH con 
nected to the track rail so that relays 6WD 
and 6WH are responsive to different polarities 
of feed-back energy. 

. AS explained in connection with Fig. 1, after 
release of relay 6CTM the relay 6CTMM remains 
picked up for a period long enough for energy. 
stored in the track circuit to be dissipated be 
fore the relay 6CTMM releases to reyerse cora 
nection of relay 6WH With the track rails. This 
insures that On release of relay. 6CTMM, and re 
Sultant reversal of the connection of relay. GWE 
With the Section rails, that energy stored in the 
track circuit will not falsely operate the relay 
6WH. 
While the invention has been illustrated and 

described in connection with a track circuit for 
a Section of railway track, the invention is not 
limited to use in Such situations and it...might be 

terminal of the battery is connected through the 75 employed in other Ways, as for example. on a line. 
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circuit. Likewise, while in the track circuits il 
lustrated and described the feed-back energy is 
employed to govern a signal controlling nove 
ment of traffic in one direction through the track 
section, the feed-back energy is not limited to 
use for this purpose, and the feed-back energy 
may be employed to perform any appropriate 
functions. 
Although we have herein illustrated and de 

scribed only two forms of signaling apparatus 
embodying our invention, 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 
our invention. - 

Having thus described our invention, What We 
claim is: 

1. In a coded signaling System, in combination, 
a pair of conductors extending between a first 
and a second location, a first and a Second. po 
larized detector relay at Said first location, a cod 
ing device having contacts continuously actuated 
between a first and a Second position, the Con 
tacts of said coding device being effective when 
in their first position to connect a Source of uni 
directional energy acroSS said conductors through 
the windings of said detector relays So that en 
ergy supplied from said source to the conductors 
moves the contacts of both detector relays to 
their normal position, the contacts of Said cod 
ing device being effective when in their second 
position to connect said detector relays acroSS 
Said conductors in Such manner that the Con 
tacts of One of said relayS. are noved to their 
reverse position by energy of one polarity and 
so that the contacts of the other of Said relays are 
moved to their reverse position by energy of the 
other polarity, a code following relay at said 
Second location operated by energy Supplied over 
said conductors from Said first location, means 
at said second location for supplying to said con 
ductors during the intervals between the in 
pulses of energy Supplied to said conductors at 
the first location energy which at times is of one 
polarity and at other times is of the other po 
larity, signaling means governed by said code foll 
lowing relay, and signaling. means governed by 
said detector relayS. . . . . . 

2. In a coded signaling system, in combination, 
a pair of conductors extending between a first 
and a Second location, a first and a second po 
larized detector relay at Said first location, a cod 
ing device having contacts continuously actuated 
between a first and a second position, the contacts 
of Said coding device being effective when in 
their first position to connect a source of unidi 
rectional energy across said conductors through 
the Windings of said detector relays so that an 
impulse of master code energy is supplied to said 
conductors and the contacts of both of said de 
tector relays are caused to occupy their normal 
positions, the contacts of said coding device be-, 
ing effective when in their second position to con 
nect said detector relays across said conductors 
in. Such manner that the contacts of one of said 
relays are moved to their reverse position by en 
ergy of one-polarity supplied over said conductors 
and SO that the contacts of the other of said. 
relays are moved to their reverse position by en 
ergy of the other polarity supplied over said con 
ductors, a code following relay at said second lo 
cation operated by master code energy supplied 
Over said conductors, means at said second loca 
tion for Supplying impulses of feed-back energy 
to Said conductors in the intervals between the 
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impulses of master code, means for causing the 
feed-back energy to be of one polarity at times 
and to be of the other polarity at other times, 
signaling means governed by said code following 
relay, and signaling means governed by Said der 
tector relayS. - 

3. In a coded railway signaling System, a Sec 
tion of railway track, a first and a second po 
larized detector relay at one end of Said track 
section, a coding device having contacts con 
tinuously actuated between a first and a Second 
position, the contacts of said coding device be-, 
ing effective when in their first position to Con 
nect a source of unidirectional energy across the 
rails of said track section through the Windings 
of said detector relays so that an impulse of mas 
ter code. energy is supplied to the Section rails 
and the contacts of said detector relays are 
caused to occupy their normal position, the con 
tacts of said coding device being effective when 
in their second position to connect said detector 
relays across Said track rails in Such manner 
that the contacts of one of Said relays are moved 
to their reverse position by energy of one polarity 
supplied over the track rails and so that the con 
tacts of the other of Said relays are moved to their 
reverse position by energy of the other polarity 
supplied over said track rails, a code following 
track relay at the end of said track Section re 
mote from said detector relays and operated by 
master code energy Supplied over the Section rails, 
means associated with said track relay for Sup 
plying impulses of feed-back energy to said track 
rails in the intervals between the impulses of 
master code, means for causing the feed-back en 
ergy to be of one polarity at times and to be of 
the other polarity at other times, Signaling means 
governed by said track relay, and signaling means 
governed by said detector relays. 

4. In a coded signaling system, in combination, 
a pair of conductors extending between a first 
and a second location, a first and a second coding. 
device, and a first and a Second polarized relay at 
Said first location, each of said coding devices 
having contacts movable between a first and a 
second position, a circuit effective when the con-: 
tacts of both of said coding devices are in their 
first position to connect a Source of unidirec 
tional current across said conductors through 
the Windings of said detector relays. So that en 
ergy Supplied through said relay windings moves 
the relay contacts to their normal-position, a cir 
cuit effective when the contacts of said second 
coding device are in their second position to con 
nect said detector relays across said conductors 
So that the contacts of one of said relays-are 
moved to their reverse position by energy of one 
polarity Supplied over said conductors and the 
contacts of the other of said relays are moved 
to their reverse position by energy of the other 
polarity Supplied over Said conductors, a code 
following relay at said second location operated 
by energy Supplied over said, conductor's from 
Said first location, means at said second location 
for Supplying energy to said conductors in the 
intervals between impulses of energy supplied to 
Said conductors at said first location, means for 
causing the energy supplied to said conductors 
at Said Second location to be of one polarity at 
times and of the other polarity at other. times, 
means for moving the contacts of both of said 
coding devices to their first position and for mov 
ing the contacts of the first coding device to their 
second position and for thereafter-moving the 
contacts of the Second coding device to their sec, 
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end position, whereby there is a time interval be 
tween interruption of the Supply of energy to Said 
conductors at said first location and Connection 
of said detector relays across said conductors and 
energy stored in the circuit of said conductors 
Will be dissipated before said detector relays are 
connected acroSS Said conductors, Signaling means 
governed by said code following relay, and sig 
naling means governed by said detector relays. ... 

5. In a coded signaling system, in combination, 
a pair of conductors extending between a first 
and a second location, a first and a second cod 
ing device and a first and a Second polarized 
relay at said first, location, each of said coding 
devices having contacts movable between a first. 
and a second position, means for moving the 
contacts of both of said coding devices to their 
first position and for moving the contacts of the 
first coding. device to their second position and 
for thereafter moving the contacts of said second 
coding device to their Second position, means 
effective when the contacts of both of said coding 
devices are in their first position to connect a 
Source of lunidirectional current acroSS said con 
ductors through the windings of said detector 
relays in series. So that energy Supplied through 
the windings of said detector relays causes the 
relay contacts to occupy their normal position, 
a circuit effective when the contacts of said sec 
Önd coding device are in their second position to 
connect said detector relays across said conduc 
tors so that the contacts of one of said relays 
are moved to their reverse position by energy of 
one polarity supplied over, said conductors and 
the contacts of the other of said relays are moved 
to their reverse position by energy of the other. 
polarity supplied over said conductors, a code 
following relay at the second location operated 
by energy supplied over said conductors from 
the first location, means at the second location 
for supplying energy to said conductors in the 
intervals between the impulses of energy supplied 
to the conductors at the first location, means for 
causing the energy supplied to said conductors 
at said second location to be of one polarity at 
times and of the other polarity at other times, 
signaling means governed by said code following 
relay, and signaling means governed by said de 
tector relays. 

6. In a coded signaling system, in combination, 
a pair of conductors extending between a first 
and a second location, a first and a second cod 
ing device and a first and a second polarized 
relay at said first location, each of said coding 
devices having contacts movable between a first 
and a second position, means for moving the 
contacts of both of said coding devices to their 
first position and for moving the contacts of the 
first coding device to their second position and 
for thereafter moving the contacts of said Second 
coding device to their Second position, means 
effective when the contacts of both of said coding 
devices are in their first position to connect a 
source of unidirectional current across said Con 
ductors through the windings of said detector 
relays in multiple so that energy supplied through 
the windings of said detector relays causes the 
relay contacts to occupy their normal position, 
a circuit effective when the contacts of said Sec 
ond coding device are in their second position to 
connect said detector relays acroSS Said conduc 
tors so that the contacts of one of said relays are 
moved to their reverse position by energy of One 
polarity supplied over said conductors and the 
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to their:reverse-position by... energy of the other 
polarity supplied over said conductors, a ... code 
following relay at the second location operated 
by energy. Supplied over said conductors from 
the first location, means at the second-location 
for supplying energy to said, conductors in the 
intervals between the impulses of energy supplied 
to the conductors at the first location, means 
for. causing the energy supplied to said conduct 
tors at Said Second location to be of one polarity 
at times and of the other polarity at other times, 
signaling means governed by said code following 
relay, and signaling means governed by said de 
tector relays. . . . . . . . . . . . . 

7. In a coded railway signaling system, a sec 
tion of railway track, a first and a second polar 
ized detector relay at one end of said track sec 
tion, a coding device having contacts continu 
ously actuated between a first and a second posi 
tion, the contacts of said coding device being 
effective when in their first position to connect 
a source of unidirectional energy across the rails. 
of Said track section through the windings of 
said detector relays in series so that an impulse 
of master code energy is supplied to the section 
rails and the contacts of said detector relays are 
caused to occupy their normal position, the con 
tacts of said coding device being effective when 
in their second position to connect said detector 
relays across said track rails in such manner that 
the contacts of . one of said relays are moved to 
their reverse position by energy of one polarity 
Supplied over the track rails and so that the con 
tacts of the other of said relays are moved to 
their reverse position by energy of the other 
polarity supplied over said track rails, a code foll 
lowing track relay at the end of said track sec 
tion remote from said detector relays and oper 
ated by master code energy supplied over the 
Section rails, means associated with said track 
relay for Supplying impulses of feed-back energy 
to said track rails in the intervals between the 
impulses of master code, means for causing the 
feed-back energy to be of one polarity at times 
and to be of the other polarity at other times, 
signaling means governed by said track relay, 
and signaling means governed by said detector 
relays. 

8. In a coded railway signaling system, a sec 
tion of railway track, a first and a second polarized 
detector relay at one end of said track section, 
a coding device having contacts continuously 
actuated between a first and a second position, 
the contacts of said coding device being effective 
when in their first position to connect a source 
of unidirectional energy across the rails of said 
track Section through the windings of said de 
tector relays in multiple so that an impulse of 
master code energy is supplied to the section rails 
and the contacts of said detector relays are caused 
to occupy their normal position, the contacts of 
Said Coding device being effective when in their 
Second position to connect said detector relays 
across said track rails in such manner that the 
contacts of one of said relays are moved to their, 
reverse position by energy of one polarity sup 
plied over the track rails and so that the con 
tacts of the other of said relays are moved to 
their reverse position by energy of the other 
polarity supplied over said track rails, a code foll 
lowing track relay at the end of said track sec 
tion remote from said detector relays and oper 
ated by master code energy supplied over the sec 
tion rails, means associated with said track relay 

contacts of the other of said relays are moved 75 for supplying impulses of feed-back energy to said 
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track rails in the intervals between the impulses 
of master code, means. for causing the feed-back 
energy to be of one polarity at times and to be 
of the other polarity at other times, signaling 
means governed by said track relay, and signal 
ing means governed by said detector relays. 

9. In a coded railway signaling system, a sec 
tion of railway track, a first and a second polarized 
detector relay at one end of said track section, 
a coding device having contacts continuously 
actuated between a first and a second position, 
the contacts of said coding device being effective 
When in their first position to connect a Source 
of unidirectional energy across the rails of said 
track section so that an impulse of master code 
energy is supplied to the section rails, the con 
tacts of said coding device also being effective 
when in their first position to cause to be supplied 
to windings of said detector relays energy effec 
tive to cause the contacts of said detector relays 
to occupy their normal position, the contacts of 
said coding device being effective when in their 
second position to connect said detector relays 
across said track rails in Such manner that the 
contacts of one of said relays are moved to their 
reverse position by energy of one polarity supplied 
over the track rails and so that the contacts of 
the other of said relays are moved to their reverse 
position by energy of the other polarity supplied 
over said track rails, a code following track relay 
at the end of said track section remote from said 
detector relays and operated by master code en 
ergy Supplied over the section rails, means asso 
ciated with said track relay for supplying im 
pulses of feed-back energy to said track rails in 
the intervals between the impulses of master code, 
means for causing the feed-back energy to be of 
one polarity at times and to be of the other po 
larity at other times, signaling means governed 
by said track relay, and signaling means governed 
by said detector relays, 

10. In a coded railway signaling system, in 
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combination, a first and a second coding device 
and a first and a second polarized detector relay 
at one end of said track section, each of said cod 
ing devices having contacts movable between a 
first and a second position, means for moving 
the contacts of both of Said coding devices to 
their first position and for moving the contacts 
of the first coding device to their Second posi 
tion and for thereafter moving the contacts of 
said second coding device to their second posi 
tion, means effective when the contacts of both 
of said coding devices are in their first position to 
connect a source of unidirectional energy across 
the rails of said track.section so that an impulse 
of master code is supplied to the section rails, 
means effective when the contacts of both of said 
coding devices are in their first position to cause 
to be supplied to windings of said detector relays 
energy effective to cause the contacts of said de 
tector relays to occupy their normal positions, 
means effective when the contacts of Said cod 
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ing devices are in their second position to con 
nect said detector relays across the track rails 
in such manner that the contacts of one of Said 
relays are moved to their reverse position by 
energy of one polarity Supplied over the track rails 
and so that the contacts of the other of said re 
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lays are moved to their reverse position by energy 
of the other polarity supplied over said track rails, 
a code following track relay at the end of said 
track section remote from said detector relays and 
operated by master code energy supplied over the 
section rails, means associated with said track re 
lay for supplying impulses of feed-back energy to. 
said track rails in the intervals between the ima 

... pulses of master code, means for causing the feed 
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back energy to be of one polarity at times and of 
the other polarity at other times, signaling means 
governed by said track relay, and signaling means 
governed by said detector relayS. . . . 

CRAWFORD E. STAPLES. 
HERMAN. G. BLOSSER. 

  


