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Our invention relates to railway traffic con 
trolling apparatus, and particularly to railway 
Signaling apparatus using coded energy of the 
time code type. 

In signal Systems using coded energy of the 
time code type it has been proposed to provide 
slow release relays or slow pick-up relays or a 
combination of both as the decoding means, such 
relays responding in different combinations to the 
different durations of the on and off periods of 
the different codes. Inaccuracy of operation of 
Such decoding relays due to variations of voltage 
of the current source and due to changes in the 
resistance of the relay windings because of varia 
tions of ambient temperature must be compensat 
ed in Order that the durations of the on and off 
periods of the code patterns may be accurately 
and reliably detected. 

Accordingly, an object of our invention is the 
provision of novel and improved means for de 
tecting the durations of the on and off periods of 
different code patterns of the time code type. 
Another object of our invention is the provision 

of novel and improved apparatus of the type here 
involved. Which compensates for variations in 
voltage of the current source and variations in the 
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Operating characteristics of the decoding relays 
due to changes in temperature. 

Still another object of our invention is the pro 
Vision of novel and improved apparatus of the 
type here contemplated for a three-block four 
indication signal system for railways. 
To attain the above objects as well as other ad 

Vantages of Our invention We provide two energy 
storage units or secondary sources of power for 
determining the durations of the on and off peri 
ods of different time codes by the amount of en 
ergy stored in the units, energy being stored in 
one of the units during the on period of each code 
cycle and in the other unit during the off period 
of each code cycle. The rate at which energy is 
stored in a unit is predetermined and hence the 
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determined pick-up electromotive force. 

code cycle to create an electromotive force which 
is applied to a decoding relay adjusted for a pre 

Hence 
this decoding relay is picked up only when the 
duration of the on period of the code is at least 
great enough to store a predetermined amount 
of energy in the storage unit. That is, for a code 
having a relatively short on period and only a 
Small amount of energy is stored in the aSSoci 
ated unit the decoding relay is not picked up, but 
the relay is picked up in response to a code hav 
ing a relatively long on period and a greater 
amount of energy is stored. Furthermore the de 
coding relay is slow releasing in character and 
remains picked up from one off period to the next 
only if the intervening on period is not greater 
than the predetermined release period of the re 
lay. Consequently this decoding relay is picked 
up and retained picked up only for codes having 
an on period of at least a predetermined dura 
tion but not greater than a given maximum dura 
tion. 

In a similar manner, energy is stored in the 
other storage unit during the off period of the 
code cycle and the stored energy is used during 
the on period of the code cycle to create an elec 
tromotive force which is applied to another slow 
release decoding relay adjusted for a predeter 
mined pick-up electromotive force and a prede 
termined slow release period. These two decod 
ing relays are controlled, therefore, one in ac 
cordance with the duration of the on period of 
the code cycle and the other in accordance with 
the duration of the off period of the code cycle. 
A code following relay connected with a trans 

Initting circuit for operation thereof in step with 
the on and off periods of the coded energy Sup 
plied to such circuit, is used to connect a selected 
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unit is in effect a time measuring device which 
determines the duration of a period by the amount, 
of the stored energy. The amount of energy 
Stored in a unit during the on or off code period as 
the case may be is determined by using the en 
ergy stored in a unit during a storage period of 

One of the energy storage units with a source of 
charging current each on period of the code, the 
circuit being proportioned for a given time con 
stant. So that the energy is stored at a prede 
termined rate. In like manner the code follow 
ing relay connects the other energy storage unit 
to the current source during each off period and 
the associated circuit is proportioned for a given 
time constant So that the rate at which energy 

the code to create an electromotive force during 
a non-storage period and applying this electro 
motive force to a decoding relay which is adjusted 
for a predetermined operating electromotive 
force. For example, the energy stored in a select 
ed one of the units during the on period of a 
code cycle is used during the off period of the 
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is stored is predetermined. 
For Such energy storage units we preferably 

provide reactors, each of which comprises a 
Winding mounted on a ferric core. The Winding 
of a selected one of the reactors is connected 
With a Source of charging current such as a bat 
tery over a circuit including a contact of the 
code following relay closed during the on period 



2 
of the relay and current flows in the winding 
to store magnetic energy in the magnetic core, 
the circuit being proportioned as to its resistance 
and inductance for a given time constant. Hence 
the rate at which energy is stored is predeter 
mined and the amount of energy stored is within 
limits of the reactor in accordance with the 
duration of the on code period so that this re 
actor Serves as a time measuring device to de 
termine the duration of the on period of the code. 
During the off period of the code the winding 
of this reactor is disconnected from the current 
source and that winding or another winding of 
the reactor is connected with a discharge cir 
cuit including a winding of an associated decod 
ing relay Which is energized in response to the 
electromotive force created in the Winding of the 
reactor by the decay of the stored magnetic 
energy. This decoding relay is adjusted for a 
predetermined pick-up electromotive force and 
is picked up only if the particular code operating 
the code following relay is one whose on period 
is equal at least to a given duration and the 
amount of stored energy is sufficient to create 
the predetermined pick-up electromotive force 
of the decoding relay. This decoding relay which 
is energized during the off code period is slow 
releasing and hence is retained picked up dur 
ing the next on period if the on period is not 
greater than the duration of the release period 
of the relay. Consequently such decoding relay 
is picked up and held picked up in response to 
a particular code only if the on period is at least 
equal to a given minimum duration and is less 
than a given maximum duration. 
The Winding of the other reactor is connected 

With the Source of charging current over a con 
tact of the code following relay closed during the 
off period of the code and energy is stored in the 
magnetic core of that reactor in accordance With 
the duration of the off period. During the on 
period the winding of this second reactor is dis 
connected from the current source and that 
Winding or another winding of the reactor is 
Connected to a discharge circuit including the 
winding of another decoding relay which is 
energized by the electromotive force created by 
the decay of the energy stored in the magnetic 
Core of that reactor. This last mentioned decod 
ing relay is picked up and retained picked up 
only when the particular code operating the code 
following relay is one whose off period is not less 
than a given minimum duration and is not greater 
than a given maximum duration. These two de 
coding relays are used to selectively govern the 
Operating circuits of a signaling device. 
To compensate for the variations in the resist 

ance of the winding of each decoding relay due 
to changes in ambient temperature, an asym 
metric unit such as a copper oxide rectifier unit 
is interposed in the respective discharge circuit. 
The characteristic of such asymmetric unit when 
a copper oxide rectifier unit is that its resistance 
in the low resistance or pass direction decreases 
as the temperature increases. The copper wire 
winding of the decoding relay increases in re 
sistance as the temperature increases. The asym 
metric unit and the relay winding are propor 
tioned so that the resistance of the associated 
circuit is substantially uniform and the relay 
receives approximately the same amount of 
energy for all ambient temperatures. 
Such asymmetric unit may also serve to block 

the flow of current from the Source of Charging 
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2,273,47? 
current to the decoding relay during the interval 
of Switching the reactor Winding from the cur 
rent source to the decCding relay and also to 
block the flow of current in the decoding relay 
that might be created by the electromotive force 
induced in the winding of the reactor as the 
magnetic energy builds up in its core. 
To compensate for variations of Voltage of the 

source of charging current the parts are so pro 
portioned that the lowest permissible voltage of 
the current source effects substantial saturation 
of the magnetic core of the reactor in the code 
period required to store just sufficient energy 
to create the necessary pick-up electromotive 
force for the associated decoding relay. It foll 
lows that an increase in the voltage of the cur 
rent source causes little if any increase in the 
stored magnetic energy so that substantially the 
Same electromotive force is created and over 
energization of the decoding relay due to a higher 
applied electromotive force because of a higher 
voltage of the charging current Source is avoided. 
We shall describe tWO forms of apparatus em 

bodying our invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawings, Fig. 1 is a 

diagrammatic view showing one form of appa 
ratus embodying our invention when used for a 
three-block four-indication signal system for 
railways. Fig. 2 is a diagram illustrating three 
different time code patterns that may be used 
with the apparatus of Fig. 1. Fig. 3 is a dia 
grammatic view showing a modification of the 
apparatus of Fig. 1 and which modification also 
embodies our invention. 

It will be understood of course that we do not 
wish to limit our invention to a three-block four 
indication signal System for railways, but this 
One form of apparatus will illustrate the many 
places where apparatus embodying our invention 
is useful. t 

Referring to Fig. 1, the reference characters a 
and b designate the track rails of a stretch of 
railway over which traffic normally moves in the 
direction indicated by an arrow and which rails 
are formed by the usual insulated rail joints into 
consecutive track Sections of which sections only 
the One Section W-X and the adjacent ends of 
the two adjoining sections are shown for the 
sake of simplicity since these are sufficient for a 
full understanding of our invention. 

Each track Section is provided with a track cir 
cuit which includes a source of coded current 
connected across the rails at one end of the sec 
tion and a code following relay connected across 
the rails at the other end of the section, such 
coded energy having different cyclic patterns of 
the time code type in accordance with different 
traffic conditions. 
The immediate source of coded energy for the 

track circuit of Section W-X is a track trans 
former TX, whose secondary winding 2 is con 
nected across the rails a, and b at the exit end 
of section W-X over wires 3 and 4 With a cur 
rent limiting reactor 5 interposed in Wire 3. The 
primary winding 6 of transformer Tx is con 
nected With the BX and CX terminals of a source 
of alternating current over contacts of a code 
transmitter CT and traffic controlled relays HX. 
and DX in a manner to be shortly described. 
The code transmitter CT is preferably of the 

well-known motor driven type which is provided 
with three contact members 7, 8 and 9 each of 
which contact members is operated in a cyclic 
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manner as long as current is supplied to the mo 
tor element) of the code transmitter from any 
convenient source of current such as the current 
Source whose terminals are indicated by BX and 
CX. In the form of the invention here disclosed, 
code transmitter CT is arranged so that con 
tact member 7 during its cyclic operation is 
raised to engage a contact if for 8 second and 
is lowered to break engagement with contact 
for .8 second, contact member 8 in its cyclic op 
eration is raised to engage a contact. 2 for 8 sec 
Ond and is lowered to break engagement With 
contact 2 for .2 second, and contact member 
9 in its cyclic operation is raised to engage a 
contact 3 for .2 second and is lowered to dis 
engage contact 3 for .8 second. When relays 
HX and DX are picked up closing front contacts 
4 and 5, respectively, or when relay HX is re 

leased closing back contact 6 and relay DX is 
picked up closing front contact 7, the primary 
Winding 6 of track transformer X is connected 
with the source of alternating current over con 
tact -f of the code transmitter and coded 
current having a cyclic pattern consisting of an 
.8 second on period and an .8 second off period 
is Supplied to the track circuit of section W-X. 
As illustrated in Fig. 2, such a code pattern is 
used to reflect clear traffic conditions in advance. 
When relay HX is picked up closing front con 
tact 4 and relay DX is released closing back 
contact 8, the primary winding 6 of transformer 
TX is connected with the source of alternating 
current over contact 8-2 of the code trans 
mitter and current having a cyclic pattern con 
sisting of an .8. Second on period and a .2 second 
off period is supplied to the track circuit of sec 
tion W-X. As illustrated in Fig. 2, such code 
pattern is used to reflect approach medium 
traffic conditions in advance. Again, when re 
lays HX. and DX are released closing back con 
tacts 16 and 9, respectively, the primary wind 
ing 6 is connected With the current Source over 
contact 9-3 of the code transmitter and the 
current supplied to the track circuit of section 
W-X has a cyclic pattern consisting of a .2 sec 
ond on period and an .8 second off period; and 
as indicated in Fig. 2, such a code pattern is used, 
to reflect approach traffic conditions in advance. 
The manner of controlling relays HX and DX 
to selectively effect such time code patterns will 5. 
appear hereafter. 

It will be understood of course that our inven 
tion is not limited to these specific time code 
patterns either as to the relative or absolute 
durations of the on and off periods, but such 5. 
codes would be satisfactory and are used for the 
purpose of illustrating the invention. 
The code following relay of the track circuit 

of section W-X is an alternating current relay 
CF whose operating Winding 20 is connected 
across the rails adjacent the entrance end of 
the section over wires 2 and 22. Relay CF is 
provided with two contact members 23 and 24 
each of which forms the front contact member 
of a continuity transfer type of contact. It foll 
lows that during each on period of coded cur 
rent supplied to the track circuit of Section W-X 
and winding 2) of relay CF is energized, the 
contact members 23 and 24 are lifted to engage 
the respective transfer contact mennbers 25 and 
26 closing front contacts 23-25 and 25-26, but 
that during each off period of the code and 
winding 20 is deenergized, the contact members 
23 and 24 fall to disengage the respective trans 
fer contact members and the transfer contact 
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members 25 and 26 engage back contact mem 
bers 27 and 28 closing back contacts 25-27 and 
26-28. 
The contacts of the code following relay CF 

are used to control two energy storage units R. 
and R2. These energy storage units are prefer 
ably reactors, reactor R comprising a winding 
29 mounted on a magnetizable core 30 and re 
actor R2 comprising a winding 3 mounted on a 
magnetizable core 32. During the on period of 
a code and front contact 23-25 of relay CF is 
closed, at least a portion of winding 29 of re 
actor R, is connected with a source of charging 
current such as a battery whose terminals are 
indicated at B and C and current flows in Wind 
ing 29 causing magnetic energy to build up in 
the magnetic core, 39. This circuit, including 
winding 29 and the current source, is propor 
tioned as to its resistance and inductance so as 
to have a predetermined time constant and mag 
netic energy builds up at a predetermined rate 
with the result the annount of energy stored is 
determined within limits by the duration of the 
on period. 
In like fashion, during the off period of a code 

and back contact 26-28 of relay CF is closed, 
at least a portion of winding 3 of reactor R2 is 
connected with the B and C terminals of the 
Source of current and current flows in winding 
3 causing magnetic energy to build up in the 
magnetic core 32 of reactor R2. The circuit in 
cluding Winding 3 and the current source is pro 
portioned as to resistance and inductance so as 
to have a predetermined time constant and the 
magnetic energy is built up in core 32 at a pre 
determined rate and the amount of energy stored 
is determined within limits by the duration of 
the Off period of the code. 
The magnetic energy stored in reactors R. 

and R2 is used to control decoding relays DW 
and HW, respectively. During the off period of 
a code, and front, contact 23-25 is open and 
back contact 25-27 is closed, the winding 29 of 
reactor R. is disconnected from the current 
Source and a portion of the winding 29 is con 
nected with a discharge circuit including the 
Winding 33 of decoding relay IDW and an asym 
metric unit 34. When the Winding 29 is discon 
nected from the current source, the magnetic 
energy stored in core 30, decays and induces an 
electromotive force in winding 29. The asym 
metric unit 34 is disposed so that the electro 
motive force induced in winding 29 due to the 
decay of such storage energy causes current to 
flow in the winding 33 of the decoding relay and 
the relay is energized. Relay DW is adjusted for 
a predetermined pick-up electromotive force. 
The parts are so proportioned that the electro 
motive force created by the energy stored in re 
actor R, during an on code period of .2 second 
is not sufficient to pick up relay DW but that the 
pick-up electromotive force of relay DW is cre 
ated by the energy stored in reactor R, during 
an on period of .8. Second. 
The core 39 of reactor R, is so proportioned 

that the current flowing in winding 29 as caused 
by the minimum permissible voltage of the B-C 
current source Substantially saturates the core 
in .8 second. Hence variations of voltage above 
this permissible minimum Voltage of the current 
Source creates no materially higher electrono 
tive force when the winding 29 is disconnected 
from the current Source and is connected with 
the decoding relay DW. Consequently a sub 



4. 
stantially uniform electromotive force is effected 
and over-energization of relay DW due to varia 
tions of voltage of the charging current source 
is avoided. 
Relay IDW is provided with a slow release pe 

riod sufficient to bridge an .8 second period. Re 
lay DW is therefore picked up and retained picked 
up for a code having an .8 second on period 
but is not picked up for a code having a .2 Second 
on period and is released if the on period is 
extended to an interval somewhat greater than 
.8 Second. 
The asymmetric unit 34 is poled to pass in its 

low resistance direction the current created by 
the electromotive force induced in winding 29 by 
the decay of the magnetic energy and hence unit 
34 serves to block the flow of current to the re 
lay DW from the charging current source dur 
ing the intervals both front contact 23 and back 
contact 27 are in engagement with the transfer 
contact 25. Also the unit 34 prevents the flow 
of current that might be caused by an electro 
motive force induced in winding 29 during the 
building up of magnetic energy in the core 30. 
Furthermore unit 34 is preferably of the copper 
oxide rectifier unit type which has a negative 
resistance characteristic and compensates for the 
increase in resistance of the copper windings 30 
and 33 due to an increase in temperature, the 
unit 34 and the windings 30 and 33 being pro 
portioned so that the circuit has a substantially 
uniform resistance and a substantially uniform 
energization of relay DW is effected for all am 
bient temperatures. 

During each on period of the code and front 
contact 24-26 of relay CF is closed and back 
contact 26-28 is open, the winding 3 of reactor 
R2 is disconnected from the current Source and 
is connected with a discharge circuit including 
the winding 35 of decoding relay HW and an 
asymmetric unit 36. With Winding 3 discon 
nected from the current source the magnetic 
energy stored in core 32 decays to induce an 
electromotive force in winding 3. The asym 
metric unit 36 is so disposed that this electro 
motive force causes current to flow in Winding 
35 of relay HW to energize such relay. This 
electromotive force has a value proportional to 
the amount of energy stored in the magnetic 
core 32. Relay HW is provided with a predeter 
mined pick-up electromotive force and in the 
instant case the parts are so proportioned that 
the pick-up electromotive force of relay HW is 
that created in winding 3 of reactor R2 by 
energy stored therein during an .8 second off 
period. Relay HW is also provided with a slow 
release period just sufficient to bridge an .8 
second period and hence decoding relay HW is 
picked up and retained picked up for a code haW 
ing .8 second off period. The reactor R2 and 
the associated circuits are proportioned in a 
manner similar to that described for reactor Rf 
and its associated circuits and hence it is clear 
that over-energization of relay HW due to varia 
tions of voltage of the current Source is avoided 
due to the proportioning of core 32 and com 
pensation for the increase of resistance of wind 
ings 3 and 35 due to an increase in tempera 
ture is effected by asymmetric unit 36. 
A slow acting repeater relay HDP is associated 

with relays HW and DW, relay HDP being ener 
gized over a simple circuit including front con 
tacts 37 and 38 of relays DW and HW, respec 
tively. 
The decoding relays DW and HW and the re 
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2,273,477. 
peater relay HDP control the operating circuits 
of a wayside signal WS which governs traffic 
through the track section W-X. Relays DW 
and HW also control the supply of coded current 
to the track circuit for the Section next in the 
rear of section W-X in the same manner that 
relays DX and HX control the Supply Of coded 
current to the track circuit of Section W-X. It 
is also to be noted that a code transmitter CT2, 
which preferably is of the same type as code 
transmitter CT, is associated with decoding re 
lays IDW and HW to code the current Supplied to 
the track circuit for the Section next in the rear. 
Furthermore, it is to be pointed out that relays 
DX and HX are decoding relays which are con 
trolled by the code following relay (not shown) 
of the Section next in advance of Section W-X 
in the same manner the decoding relays DW and 
HIW are controlled by the code following re 
lay CF. 
The Wayside signal WS may be of any of the 

standard types of signals and is here shown as a 
color-light signal capable of displaying four dif 
ferent signal indications. The operating circuits 
for signal WS will be pointed out as the opera 
tion of the apparatus is described. 

In describing the Operation of the apparatus 
we shall first assume that a train occupies Sec 
tion W-X shunting the track circuit so that 
code following relay CF is inactive with its two 
back contacts 25-27 and 25-28 closed. When 
the electromotive force created by the decay of 
the energy in reactor R, dies away relay IDW be 
comes deemergized and is released at the end of 
its slow release period. Likewise relay HW is also 
deenergized and releases at the end of its slow 
release period. Repeater relay HDP is now with 
out current and is released. With relays DW, 
HW and HDP all released, a circuit is formed 
from terminal B of the Current Source over back 
contact 39 of relay HDP either back contact 40 
of relay HW or back contact 4f of relay DW, 
lamp R of the top group of lamps of signal WS 
and terminal C, and lamp R is illuminated. Also 
a circuit is formed from terminal B over back 
contact 42 of relay HW, back contact 43 of relay 
DW, lamp R, of the bottom group of lamps of 
signal WS and terminal C, and this lamp is 
illuminated so that signal WS displays a red 
light over a red light for a stop signal indica 
tion. 
With section W-X occupied and both relays 

DW and HW released a circuit is completed from 
the BX terminal of the Source of alternating 
current over contact 9-3 of code transmitter 
CT2, back contacts 44 and 45 of relays DW and 
HW, respectively, primary winding 46 of track 
transformer TW for the track Section next in 
the rear of Section W X and terminal CX of 
the current source, and the track circuit of this 
section next in the rear is supplied with coded 
energy of the approach code pattern because 
contact member 9 of code transmitter CT2 has 
the same operation cycle as the corresponding 
contact member 9 of code transmitter CT. 
Assuming next that the train which occupies 

section W-X moves to the right out of section 
W-X and Occupies the Section next in advance 
of section W-X, the decoding relays DX and HX 
are both released and the track circuit of section 
W-X is supplied with alternating current of the 
approach code pattern, it being recalled that re 
lays DX and HX are controlled in a manner Sim 
ilar to relays DW and H.W. During each on 
period of the code front contact 23-25 of re 
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lay CF is closed and magnetic energy is stored 
in reactor R, the amount of stored energy being 
in accordance with the .2 second duration of the 
On period. During each off period of the code 
the back contact 25-27 of relay CF transfers the 
Winding 29 of reactor R, to the relay DW. How 
ever, as Stated hereinbefore, the electromotive 
force created by the dying away of the magnetic 
energy Stored in reactor R? during a .2 second 
period is not sufficient to pick up decoding relay 
DW and this relay remains released. - 
During each .8 second off period of the ap 

proach code back contact 26-28 of relay CF is 
closed and magnetic energy is stored in the reac 
tor R2 and during the on period the reactor R2 
is transferred to the relay H.W. The electromo 
tive force created by the decay of the magnetic 
energy stored in reactor R2 during an .8 second 
period is equal to that of the pick-up electromo 
tive force for the relay HW, and relay HW is 
picked up, and is retained picked up due to its 
slow release period. With relay HW picked up 
and relay DW released, the repeater relay HDP 
is released. Under this set up of the relays, a cir 
cuit is formed from terminal B over back con 
tact 39 and relay HDP, front contact 47 of relay 
HW, lamp Y of the top group of lamps of signal 
WS and terminal C, and lamp Y is illuminated. 
Also a circuit is formed from terminal B over 
front contact 48 of relay HW, lamp R, of the bot 
ton group of lamps and terminal C, and lamp R. 
is illuminated so that signal WS displays a yellow 
light over a red light for an approach signal in 
dication. 
With relay HW picked up and relay DW re 

leased, a circuit is provided for the primary wind 
ing 46 of track transformer TW from terminal 
BX over contact member 8 of code transmitter 
CT2, back contact 49 of relay IDW, front con 
tact 5 of relay HW, primary winding 6 and ter 
minal CX of the current source. Since contact 
member 8 of code transmitter CT2 has the same 
operation cycle as the corresponding contact 
member of code transmitter CT, the track circuit 
for the section next in the rear of section W-X 
is supplied with coded current of the approach 
medium code pattern in response to Section W-X 
being unoccupied and the Section next in ad 
Vance being occupied. 
Assuming next that the train advances an 

other track section to the right So that the Sec 
tion next in advance of Section W-X is unoccu 
pied and the second section in advance is occu 
pied, relay HX is picked up and relay DX is re 
leased, since relays DX and HX are controlled by 
traffic conditions in a manner similar to relayS 
DW and H.W. With relay HX picked up and re 
lay DX released the approach-medium code is 
impressed on the track circuit current of Section 
W-X. The energy stored in reactor R. during 
the 8 second on period of this code is Sufficient 
to cause the electromotive force created by the 
decay of the stored energy during the off period 
of the code to be equal to the pick-up electromo 
tive force of relay DW and relay IDW is picked up. 
Furthermore the energization effected by relay 
DW does not fall below the release value of relay 
DW during the following on period and hence re 
lay IDW is held picked up from one off period to 
the next. The energy stored in reactor R2 during 
the 2 second off period of the approach-Inedium 
code is not sufficient to create an electromotive 
force great enough to pick up relay HW or re 
tain it picked up and relay HW is released. Again 
repeater relay HDP is released, Under this set 
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up of the relays a circuit is formed from terminal 
Bover back contact 39 of relay HDP, front con 
tact 5 of relay. DW, lamp Y of the top group of 
slamps and terminal C, and lamp Y is illuminated. 
Also a circuit is formed from terminal B over 
back contact 42 of relay HW, front contact 52 of 
relay IDW, lamp G of the bottom group of lamps 
and terminal C, and lamp G is illuminated so 
that signal WS displays a yellow light over a, 
green light for an approach-medium signal indi 
cation. 
The circuit by which current is now supplied 

to the primary winding 46 of track transformer 
i'W includes terminal BX, contact member 7 of 
code transmitter CT2, front contact 53 of relay 
DW, back contact 45 of relay HW, primary Wind 
ing 46 and terminal CX, and the clear code pat 
tein is impressed upon the track circuit current 
for the section next in the rear of Section W-X 
in response to two unoccupied Sections and the 
third section in advance of such occupied Section. 
Again assuming that the train advances an 

other section to the right and occupies the third 
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section in advance of section W-X, the two in 
termediate sections being unoccupied, the relay 
DX is picked up and relay HX is released and the 
clear code pattern is impressed upon current for 
the track circuit of Section W-X. 
The energy stored in reactor R, during the .8 

second on period of the clear code pattern is Suf 
ficient to create the pick-up electromotive force 
for relay DW and relay IDW is picked up. Also 
the energy stored in reactor R2 during the.8 Sec 
ond off period is sufficient to create the pick-up 
electromotive force of relay HW and this relay is 
also picked up. With both relays DW and HW 
picked up and retained picked up, the repeater 
relay HDP is energized and picked up. A circuit 
is now formed from terminal B. over front contact 
54 of relay HDP, lamp G of the top group of 
lamps, and terminal C, and this lamp C is ill 
luminated. Another circuit for lamp R. of the 
bottom group of lamps is completed over front 
contact 48 of relay HW and signal WS displays a 
green light over a red light for a clear signal indi 
cation. . . . . - - - - 

Current is now supplied to the primary Wind 
ing 46 of track transformer TW over contact 
member 7 of code transmitter CT2, and front 
contacts 55 and 50 of relays DW and HW, re 
spectively, so that the code pattern impressed 
upon the track circuit current for the Section 
next in the rear is still of the clear code pattern. 
While coded alternating current is used in the 

form of apparatus herein disclosed, it is appar 
ent that coded direct current may be used for the 
track circuit if desired. 

Also it is to be noted that the portion of wind 
ing 29 of reactor R connected with winding 33 
of relay DW need not include the back contact 
25-27 of the code following relay because the 
asymmetric unit 34 would block the flow of cur 
rent to winding 33 of relay DW from the source 
of charging current when the front contact 
23-25 of relay CF is closed. In like manner the 
front contact, 24-26 of relay CF need not be 
interposed in a circuit for connecting winding 3 
of reactor R2 with winding 35 of relay HW be 
cause of the asymmetric unit 35. 
In Fig. 3 the apparatus of Fig. 1 is modified in 

that reactors Rf and R2 are provided each with 
two independent windings. Winding 29 of re 
actor R is connected to the current source over 
front contact 23-25 of relay CF to store mag 
netic energy in the magnetic core 30 of the re 
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actor during each on code period and an inde 
pendent winding 29a of reactor R. is connected 
to decoding relay IDW over back contact 25-27 
of relay CF during each off code period to ener 
gize relay DW by the electromotive force induced 
in Winding 29a due to the decay of the magnetic 
energy stored in core 3). Similarly, winding 3 
of reactor R2 is connected to the current Source 
Over back contact 26-28 of relay CF during each 
off code period and an independent winding 3 a. 
of reactor R2 is connected to decoding relay HW 
over front contact 24-26 of relay CF to energize 
relay HW by the electromotive force induced in 
winding 3 a due to the decay of the magnetic 
energy stored in reactor R2 by the current flow 
ing in winding 3. The remaining portion of the 
apparatus of Fig. 3 is the same as in Fig. 1, and 
it is apparent therefore that the apparatus of 
Fig. 3 operates in the same manner as described 
for Fig. 1 and such description need not be re 
peated. 
Although we have herein shown and described 

only two forms of railway traffic controlling ap 
paratus embodying our invention, it is under 
stood that various changes and modifications . 
may be made therein within the scope of the ap 
pended claims without departing from the spirit 
and Scope of our invention. 
Having thus described our invention, What We 

claim is: 
1. In apparatus for use With a code following 

relay which at times is operated to a first and a 
Second position in step With the on and off periods 
of a coded current having a cyclic pattern Con 
sisting of one on and one off period of preselected : 
durations, the combination comprising, a Source 
of direct current, a reactor having a magnetic 
core; a first circuit including said source of di 
rect current, a first position contact of said code 
following relay and a winding mounted on said 
reactor core; said first circuit proportioned for a 
predetermined time constant to build up mag 
netic flux in Said reactor core at a predetermined 
rate and store a predetermined amount of mag 
netic energy during each on period of said coded 
current, a decoding relay adjusted for a prese 
lected pick-up electromotive force; a second cir 
cuit including a Winding mounted on said reactor 
core, a second position contact of Said code foll 
lowing relay and a Winding of said decoding re 
lay; Said second circuit proportioned to create 
said pick-up electromotive force by the decay of 
the magnetic energy stored in the reactor core 
during each off period of Said coded current only 
When the Stored magnetic energy is at least equal 
to Said predetermined amount to selectively pick 
up the decoding relay in response to said coded 
current, and a signaling circuit including a con 
tact of Said decoding relay. 

2. In apparatus for use with a code following 
relay which at times is operated to a first and a 
second position in step with the on and off periods 
of a coded Current having a cyclic pattern con 
sisting of One on and one off period of preselected 
durations, the combination comprising, a source 
of direct current, a reactor having a magnetic 
core; a first circuit including said source of di 
rect current, a first position contact of said code 
following relay and a Winding mounted on said 
reactor core; said first circuit proportioned for a 
predetermined time constant to build up mag 
netic flux in Said reactor core at a predetermined 
rate and store a predetermined amount of mag 
netic energy during each on period of said coded 
current, a decoding relay, an asymmetric unit; a 
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2,273,477 
second circuit including a winding mounted on 
Said reactor core, Said asymmetric unit in its low 
resistance direction and a Winding of said decod 
ing relay to apply to said decoding relay the elec 
tromotive force created by the decay of said 
stored magnetic energy during each off period of 
said coded current; Said decoding relay adjusted 
for a pick-up electromotive force Substantially 
equal to that created by the decay of said prede 
termined amount of stored magnetic energy to 
selectively pick up said decoding relay in re 
sponse to said coded current, and a signaling cir 
cuit including a contact of Said decoding relay. 

3. In apparatus for use with a code following 
relay which at times is operated to a first and a 
second position in step with the on and off periods 
of a coded current having a cyclic pattern Con 
sisting of one on and one off period of preselected 
durations, the combination comprising, a Source 
of direct current, a reactor having a winding 
mounted on a magnetic core; a first circuit in 
cluding said source of direct current, a first posi 
tion contact of said code following relay and Said 
reactor winding said first circuit proportioned 
for a predetermined time constant to build up 
magnetic flux in said reactor core at a predeter 
mined rate and store a predetermined amount of 
magnetic energy during each on period of said 
coded current, a decoding relay, an a Symmetric 
unit characterized by a decrease in resistance in 
its low resistance direction in response to in 
crease in temperature; a second circuit including 
a winding mounted on said reactor core, said 
asymmetric unit in its low resistance direction 
and a winding of said decoding relay to apply to 
said decoding relay the electromotive force cre 
ated by the decay of said stored magnetic en 
ergy during each off period of Said coded cur 
rent; said decoding relay adjusted for a pick-up 
electromotive force substantially equal to that 
created by the decay of Said predetermined 
amount of Stored magnetic energy to Selectively 
pick up said decoding relay in response to said 
coded current, said asymmetric unit proportioned 
to substantially compensate the increase in re 
sistance of said last mentioned reactor Winding 
and decoding relay Winding due to increase in 
ambient temperature to effect a substantially 
uniform resistance of said second circuit, and a 
Signaling circuit including a contact of said de 
coding relay. 

4. In apparatus for use with a code following 
Irelay Which at times is operated to a first and a 
Second position in step with the on and off 
periods of a coded current having a cyclic pat 
tern consisting of one on and one off period of 
preselected durations, the combination compris 
ing, a Source of direct current of a given voltage, 
a reactor having a winding mounted on a mag 
netic core; a first circuit including said source 
of direct current, a first position contact of said 
code following relay and said reactor winding to 
build up a predetermined amount of magnetic 
flux in Said reactor core during the on period of 
Said coded current; a decoding relay adjusted 
for a preselected pick-up electromotive force; a 
Second circuit including a portion of said reactor 
Winding, a Second position contact of said code 
following relay and a winding of said decoding 
relay; Said Second circuit proportioned to create 
Said pick-up electromotive force by the decay of 
the magnetic flux of the reactor core during the 
off period of Said coded current only when said 
magnetic flux equals said predetermined amount 
to pick up Said decoding relay in response to said 
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coded current, said reactor core proportioned for 
substantially magnetic saturation at Said pre 
determined amount of magnetic flux to compen 
sate variations of voltage of said direct current 
source above said given voltage, and a signaling 
circuit including a contact of said decoding relay. 

5. In apparatus for use with a code following 
relay which at times is operated to a first and a 
second position in step with the on and off periods 
of a coded current having a cyclic pattern con 
sisting of one on and one off period of preselected 
durations, the combination comprising, a Source 
of direct current of a given voltage, a reactor 
having a winding mounted on a magnetic core; a 
first circuit including said Source of direct cur 
rent, a first position contact of said code follow 
ing relay and at least a portion of said reactor 
winding; a decoding relay adjusted for a pre 
selected pick-up electromotive force; a Second 
circuit including a portion of said reactor Wind 
ing, a second position contact of said code fol 
lowing relay and a winding of Said decoding 
relay; said reactor core proportioned for Satura 
tion at a predetermined amount of magnetic flux 
and said first circuit proportioned to build up 
said predetermined amount of magnetic flux dur 
ing the on period of said coded current when said 
source of direct current is of said given voltage, 
said second circuit proportioned to create Said 
pick-up electromotive force by the decay of the 
magnetic flux of said reactor core during the off 
period of said coded current only when such mag 
netic fux equals said predetermined amount 
whereby said decoding relay is picked up in re 
sponse to said coded current and Over energiza- 3; 
tion of the decoding relay by an increase of 
voltage of said direct current source is avoided, 
and a signaling circuit including a contact of 
said decoding relay. 

6. In apparatus for use. With a code following 
relay which at times is operated to a first and a 
second position in step with the on and off peri 
ods of a coded current having a cyclic pattern 
consisting of one on and one off period of prese 
lected durations, the combination comprising, a ; 
source of direct current of a given Voltage, a 
reactor having a magnetic core; a first circuit in 
cluding said source of direct current, a first po 
sition contact of Said code following relay and a 
winding mounted on said reactor core; a decod 
ing relay adjusted for a preselected pick-up elec 
tromotive force, an asymmetric unit character 
ized by a decrease in resistance in its low re 
sistance direction in response to an increase in 
temperature; a second circuit including a wind- : 
ing mounted on said reactor core, said asymmet 
ric unit in its low resistance direction and a 
winding of said decoding relay; said reactor core 
proportioned for saturation at a predetermined 
amount of magnetic flux, said first circuit pro 
portioned to build up said predetermined amount 
of magnetic flux during the on period of said 
coded current when said direct current source is 
of said given voltage and an excess of magnetic 
flux due to an increase of Voltage of said direct 
current source is avoided, said second circuit pro 
portioned to create said pick-up electromotive 
force by the decay of said magnetic flux of said 
reactor core during the off period of said coded 
current to pick up the decoding relay in response 
to said coded current, said asymmetric unit pro 
portioned to compensate for the increase in re 
sistance of said decoding relay winding due to an 
increase in ambient temperature to a SSure a sub 
stantially uniform: energization of the decod 
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ing relay for all ambient temperatures, and a sig 
naling circuit including a contact of said decod 
ing relay. 

7. In apparatus for use With a code following 
relay which is operated to a first and a second 
position in step with the on and off periods of 
any one of a plurality of different coded Cur 
rents. When each Such code has a cyclic pattern 
consisting of one on and one off period of pre 
selected durations, the combination comprising, a 
Source of charging current, a reactor having a 
Winding mounted on a magnetic core; a charg 
ing circuit including, said source of charging cur 
rent, a contact of Said code following relay closed 
at a selected one of its positions and the winding 
of said reactor for storing magnetic energy in 
said magnetic core to an amount predetermined 
by the duration of the period at which said con 
tact is closed; a decoding relay having a prede 
termined pick-up electromotive force; a discharge 
circuit including a portion of the Winding of said 
reactor, a contact of the code following relay 
closed at the position other than Said. One position 
and a Winding of said decoding relay to ener 
gize the decoding relay by the electromotive force 
Created by the decay of said stored magnetic en 
ergy to pick up the decoding relay only for such 
Code: Whose period in which magnetic energy is 
stored is of a duration sufficient to store at least 
a given amount of magnetic energy; and a sig 
naling circuit including a contact of said de 
coding relay. 

8. In apparatus for use with a code following 
relay which is operated to a first and a second 
position in step with the on and off periods of 
any One of a plurality of different coded currents 
When each such code has a cyclic pattern con 
sisting of one on and one off period of prese 
lected durations, the combination comprising, a 
Source of charging current, a reactor having a 
Winding mounted on a magnetic core; a charging 
circuit including said source of charging cur 
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rent, a contact of said code following relay closed 
at a selected One of its positions and the Wind 
ing of Said reactor for storing magnetic energy 
in said magnetic core to an amount predeter 
mined by the duration of the period at which 
Said contact is closed; an asymmetric unit, a de 
coding relay effectively energized and picked up 
Only When an electromotive force of at least a 
given minimum value is applied to its winding; a 
discharge circuit including a portion of the wind 
ing of said reactor, said asymmetric unit and said 
Winding of the decoding relay to apply to the 
Winding of the decoding relay the electromotive 
force created by the decay of said stored mag 
netic energy during the code period other than 
the period in which such energy is stored to pick 
up the decoding relay only for such code whose 
period in Which magnetic energy is stored is of 
a duration sufficient to store at least a given 
amount of magnetic energy; and a signaling cir 
cuit, including a contact of said decoding relay. 

9. In apparatus for use with a code following 
relay. Which is operated to a first and a second 
position in step with the on and off periods of 
any One of a plurality of different coded cur 
rents when each Such code has a cyclic pattern 
consisting of one on and one off period of pre 
selected durations, the combination comprising, a 
Source of charging current, a reactor having a 
Winding mounted on a magnetic core; a charging 
circuit including said source of charging current, 
a contact of said code following relay closed at a 
Selected one of its positions and at least a por 
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tion of the winding of said ireactor for storing 
magnetic energy in said magnetic COre to an 
amount predetermined by the duration of the 
period at which said contact is closed; an a Sym 
metric unit whose resistance in its low resistance 
direction decreases with an increase in temper 
ature, a decoding relay having a predetermined 
pick-up electromotive force; a discharge circuit 
including a portion of the Winding of said reactor, 
a contact of the code following relay closed at 
the position other than said one position, Said 
asymmetric unit in its low resistance direction 
and a Winding of said decoding relay to ener 
gize said decoding relay by the electromotive force 
created by the decay of said stored magnetic en 
ergy to pick up said decoding relay only for such 
code whose period in which magnetic energy is 
stored is of a duration sufficient to store at least 
a given amount of magnetic energy; said a Sym 
metric unit effective to compensate for the in 
crease in the resistance of said Winding of the de 
coding relay due to an increase in temperature, 
and a signaling circuit including a contact of said 
decoding relay. 

10. In apparatus for use with a code following 
relay which is operated to a first and a second 
position in step with the on and off periods of 
any one of a plurality of different coded currents 
when each such code has a cyclic pattern consist 
ing of one on and one off period of preselected 
durations, the combination comprising, a source 
of charging current, a reactor having a magnetic 
core; a charging circuit including said source of 
charging current, a contact of said code follow 
ing relay closed at a selected one of its positions 
and a winding mounted on Said reactor core; Said 
charging circuit proportioned as to its time Con 
stant to store magnetic energy in said reactor core 
at a predetermined rate to determine by the 
amount of energy stored the duration of the code 
period during which energy is stored, a decoding 
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relay having a winding connected with a Winding . 
mounted on said reactor core over a contact of 
said code following relay closed at the position 
other than said one position to apply to Said de 
coding relay during the non-energy storing period 
of the code the electromotive force created by the 
decay of said stored magnetic energy, Said de 
coding relay adjusted for a pick-up electromotive 
force equal to that created when a predetermined 
amount of magnetic energy is stored in said re 
actor core to pick up the decoding relay Only for 
such code whose period in which energy is stored 
is of at least a predetermined duration, and a sig 
nailing circuit including a contact of Said de 
coding relay. 

11. In apparatus for use with a code follow 
ing relay which is operated to a first and a second 
position in step with the on and off periods of any 
one of a plurality of different coded cult rents 
when each such code has a cyclic pattern consist 
ing of one on and one off periods of preselected 
durations, the combination comprising, a Source 
of charging current, a reactor having a magnetic 
core; a charging circuit including said source of 
charging current, a contact of said code following 
relay closed at a selected one of its positions and 
a winding mounted on said reactor core; said 
charging circuit proportioned as to its time con 
stant to store magnetic energy in said reactor at 
a predetermined rate to determine by the amount 
of energy stored the duration of the Code period 
during which energy is stored, a decoding relay 
having a winding connected with a Winding 
mounted on said reactor core over a contact of 
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said code following relay closed at the position 
other than said one position to apply to Said de 
coding relay during the non-energy storing period 
of the code the electromotive force created by 
the decay of said stored magnetic energy, Said 
decoding relay adjusted for a pick-up electrono 
tive force equal to that created when a prede 
termined amount of magnetic energy is stored in 
said reactor core to pick up the decoding relay 
only for such code whose period in which energy 
is stored is of at least a predetermined duration, 
and said decoding relay provided With a slow re 
lease period greater than said predetermined 
duration to retain the decoding relay picked up 
as long as such code persitS, and a signaling cir 
cuit including a front contact of said decoding 
relay. 

12. In apparatus for use With a code following 
relay which is operated to a first and a second po 
sition in step with the on and off periods of any 
One of a plurality of different coded currents when 
each Such code has a cyclic pattern consisting of 
one on and one off period of preselected dura 
tions, the combination comprising, a source of di 
rect current, a first and a second reactor each 
having a winding mounted on a magnetic core, a 
first charging circuit to connect the winding of 
Said first reactor With said direct current Source 
Over a first position contact of Said code following 
relay, a second charging circuit to connect the 
Winding of said Second reactor with said direct 
Current Source over a Second position contact of 
said code following relay, each of said charging 
circuits proportioned for a predetermined time 
constant to store at a predetermined rate mag 
netic energy in the core of the respective reactor 
to determine the duration of the corresponding 
code period by the amount of energy stored, a 
first and a second decoding relay each adjusted 
for a predetermined pick-up electromotive force, 
a first discharge circuit to connect a portion of 
the winding of the first reactor with a winding of 
said first decoding relay over a second position 
contact of said code following relay to apply to 
the first decoding relay the electromotive force 
created by the decay of the magnetic energy stored 
in said first reactor to pick up the first decoding 
relay for codes having an on period of a predeter 
mined duration, a second discharge circuit to con 
nect a portion of the winding of the second re 
actor with a winding of said second decoding relay 
Over a first position contact of said code following 
relay to apply to the second decoding relay the 
electromotive force created by the decay of the 
magnetic energy stored in said second reactor to 
pick up the second decoding relay for codes hav 
ing an off period of a predetermined duration, and 
a plurality of signaling circuits selectively con 
trolled by said decoding relays. 

13. In combination, a Section of railway track, 
means for supplying the rails of said section with 
coded current of one of a group of three time 
codes Selected in accordance With three different 
traffic conditions in advance of said section, each 
of said codes having a distinctive cyclic pattern 
which consists of one on and one off period of 
preselected durations, a code following relay re 
ceiving energy from the rails of said section oper 
able to a first and a second position in step with 
the on and off periods of such codes, a first and 
a Second reactor each having a winding mounted 
on a magnetic core, a source of direct current, a 
first charging circuit including a first position 
contact of the code following relay to connect 
said direct current Source with the first reactor 
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winding, a second charging circuit including a. 
Second position contact of the code following re 
lay to connect said direct current source with 
the second reactor winding, each of said first and 
second charging circuits proportioned for a pre 
determined time constant to build up magnetic 
energy in the respective reactor core at a prede 
termined rate to determine the duration of the 
respective code period by the amount of mag 
netic energy stored, a first and a second slow 
releasing decoding relay, each of said decoding 
relays adjusted for a predetermined pick-up elec 
tromotive force, a first discharge circuit including 
a second position contact of the code following 
relay to connect a portion of the first reactor 
winding with said first decoding relay to pick up 
that decoding relay only when the coded current 
has an on period of a predetermined duration, a 
second discharge circuit including a first position 
contact of the code following relay to connect a . 
portion of the second reactor winding with said 
second decoding relay to pick up that decoding 
relay only when the coded current has an off 
period of a predetermined duration, and three 
signaling circuits one for each of said traffic con 
ditions closed according as said first or said Sec 
ond or both of Said decoding relays are picked up. 

14. In apparatus for use with a code following 
relay which at times is operated to a first and a 
second position in step with the on and off 
periods of a coded current having a cyclic pat 
tern consisting of one on and one off period of 
preselected durations, the combination compris 
ing, a source of direct current, a reactor having 
a magnetic core, a first circuit including a first 
position contact of said code following relay to 
connect said source of direct current to said re 
actor to store magnetic energy in the core of said 
reactor each on code period, said first circuit 
proportioned for a predetermined time constant 
to store a predetermined amount of magnetic en 
ergy during each on period of said coded current, 
a decoding relay, adjusted for a preselected pick 
up electromotive force, a second circuit including 
a second position contact of said code following 
relay to connect said reactor to said decoding 
relay to energize the decoding relay by the elec 
tromotive force created in said second circuit 
during each off code period by the decay of the 
magnetic energy stored in the core of said re 
actor, said second circuit proportioned to ener 
gize the decoding relay by said pick-up electro 
motive force only when the stored magnetic en 
ergy is at least equal to said predetermined 
amount, and a signaling circuit including a front 
contact of said decoding relay. 

15. In combination, a section of railway track, 
means for supplying to the rails of said section 
coded current of one of a group of three time 
codes selected in accordance with three different 
traffic conditions in advance of said section, each 
of said codes having a distinctive cyclic pattern 
which consists of one on and one off-period of 
preselected durations, a code following relay re 
ceiving energy from the rails of said section oper 
able to a first and a second position in step with 
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the on and off periods of such codes, a first and 
a second reactor each having a magnetic core, a 
source of direct current, a first charging circuit 
including a first position contact of the code foll 
lowing relay to connect said direct current source 
to said first reactor, a second charging circuit in 
cluding a Second position contact of the code foll 
lowing relay to connect said direct current source 
to said second reactor, each of said first and sec 
Ond charging circuits proportioned for a prede 
termined time constant to build up magnetic en 
ergy in the respective reactor core at a predeter 
mined rate to determine the duration of the re 
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Spective code period by the amount of magnetic 
energy Stored, a first and a second slow releasing 
decoding relay, each of said decoding relays ad 
justed for a predetermined pick-up electromotive 
force, a first discharge circuit including a second 
position contact of the code following relay to 
connect said, first reactor to said first decoding 
relay and said first discharge circuit proportioned 
to apply to the first decoding relay its predeter 
mined pick-up electromotive force only when the 
coded current has an on period of a predeter 
mined duration, a second discharge circuit in 
cluding a first position contact of the code foll 
lowing relay to connect said second reactor to 
Said Second decoding relay and said second dis 
charge circuit proportioned to apply to the sec 
ond decoding relay its predetermined pick-up 
electromotive force only when the coded current 
has an off period of a predetermined duration, 
and three signaling circuits one for each of said 
traffic conditions and closed according as said 
first or said second or both of said decoding re 
lays are picked up. 

16. In apparatus for use with a code following 
relay which at times is operated to a first and 
a Second position in step with the on and off 
periods of a coded current having a cyclic pat 
tern consisting of one on and one off period of 
preselected durations, the combination compris 
ing, a Source of direct current, a reactor having 
a first and a second Winding mounted on a mag 
netic core; a first circuit including said source 
of direct current, a first position contact of said 
Code following relay and said first winding of 
said reactor; Said first circuit proportioned for 
a predetermined time constant to build up mag 
netic flux in said reactor core at a predetermined 
rate and create a predetermined amount of mag 
netic flux during each on period of said coded 
current, a decoding relay adjusted for a prese 
lected pick-up electromotive force; a second cir 
cuit including said second reactor winding, a sec 
Ond position contact of said code following relay 
and a Winding of said decoding relay; said sec 
ond circuit proportioned to create said pick-up 
electromotive force due to the decay of the mag 
netic energy stored in the reactor core during 
each off period of said coded current only when 
the Stored magnetic energy is at least equal to 
Said predetermined amount, and a signaling cir 
cuit including a contact of said decoding relay. 
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