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My invention relates to approach control ap 
paratus for use in railway signaling systems of 
the coded track circuit class and it has special 
reference to the employment of such apparatus 
for approach controlling various signaling func 
tions without the use of line wires. 

Generally stated, the object of my invention is 
to improve certain features of an approach con 
trol without line wire scheme wherein the rails 
of each unoccupied signal block length of track 
transmit code step pulses of auxiliary... energy 
forwardly from the block entrance to effect the 
energization of a slow release approach relay 
at the block exit. . . . 
A more specific object is to provide improved 

means for Supplying the referred to pulses of 
auxiliary energy to the entrance end of each 
track circuit without interfering with the nor 
mal code following operation of the signaling 
system track relay at that location. 
Another object is to provide improved means 

for receiving these pulses from the exit end of 
each track circuit and for energizing the asso 
ciated slow release approach relay in step with 
them. . . . . . . - - - 
An additional object is to make improved pro 

vision for rendering the approach relay unre 
sponsive to the coded signal control energy which 
is supplied by facilities of the signaling system 
to the track circuit at the location of that relay. 

In practicing my invention I attain the above 
and other objects and advantages by introducing 
the pulses of auxiliary energy into the track cir 
cuit during the 'off' periods of the main Signal 
control code; by providing the track relay with a 
neutralizing winding which prevents false re 
sponse to this auxiliary energy; by employing 
auxiliary energy which is alternating current.in 
character and which has a carrier Wave fre 
quency substantially different from that of the 
alternating current component of the coded sig 
nal control energy; and by connecting the oper 
ating winding of the slow release approach relay 
in energy receiving relation with the track rails 
over a circuit which includes a resonant unit 
tuned to pass energy of the auxiliary carrier 
wave frequency only. 

I shall describe one form of approach control 
apparatus embodying my invention and shall 
then point out the novel features thereof in 
claims. - - - - - 

This illustrative embodiment is disclosed in the accompanying drawing which diagrammatically 
represents a section of railway track equipped 

With. One preferred form of my improved ap 
proach control facilities. . . : . . . . 

Referring to the single view of the drawing, 
reference characters D. and E. respectively desig 
nate the entrance and the exit ends of one of the 
Successive Sections into which a signaled stretch 
of railway track -2 is divided by the usual in 
Suated rail joints 3; character. TR, designates a 

- 

Code following track. relay which is installed at . 
the entrance of each of these sections and op 
erated by energy received from the rails thereof; 
character TB a track battery or other direct cur 
rent Source provided at the Section exit for Sup 
plying the rails with the relay operating energy 
just referred to; character CR, a coding device 
having a contact 5 which codes, this relay oper 
aiting energy by periodically interrupting the rail 
Supply circuit; and character S the usual way 
side signal which guards the entrance of each 
of the track sections and which is controlled by 
the associated track relay TR.through the me 
dium of decoding apparatus, O. m 

All of the elements above named are included 
in, automatic, block signaling systems which em 
ploy coded track circuit, control of representa 
tive character and Which operate. Without the aid 
of line Wires. Such Systems further.comprise the 
customary facilities (not shown), for continuous 
ly operating each of the exit end, relaySCR at one 
or another of the usual plurality of distinctive 
code rates. Selection among these code rates 
(which may consist of 75 and 180. trackway en 
ergy pulses per minute in a typical three indi 
cation system) is made in accordance with con 
ditions of advance, traffic by the decoding ap 
paratus C functioning in customary manner. 

This decoding apparatus (details not shown) 
is controlled in the usual fashion...by the associ 
ated track relay TR and it performs.the fur 
ther function of selectively, setting up a light 
ing circuit for one or another of the lamps (G, Y 
and R, in the typical three indication. System 
above referred to) of the Wayside signal S at 
the Sane, location. In the arrangement repre 
sented, these signal lamps derive energizing cur 
rent from a power source which is designated by 
the terminals "plus” and "minus,” . - - - - - - - 
For applications in which train carried cab 

signals (not shown) also are to be controlled, the 
representative signaling system further includes 
a circuit. at the exit end of each track section for additionally, supplying coded alternating cur 
rent energy to the rails of that section. In the 
form shown at location E, this circuit includes 
a track transformer TT. The secondary winding 
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of this transformer is bridged across the track 
rails by the coding contact 5 of device CR dur 
ing each 'off' period of the direct current Code 
which is supplied from battery TB over the same 
contact. At proper times the prinary Winding 
of transformer TT is energized over a conductor 
from a suitable alternating current source which 

is designated by the terminals B 00 and C00. To 
aid explanation, it will be assumed that the en 
ergy of this source has a frequency of 100 cycles 
per second. 

In order that certain functions of the signal 
ing System may be rendered active only when 
a train approaches each of the signal locations 
D, E, etc., the apparatus thereinstalled further 
includes an approach relay AR, which is arranged 
to maintain the referred to functions inactive at 
all times except when the section of track to the 
rear of the location becomes occupied. In the 
illustrative arrangement shown at location E, 
these approach controlled functions consist in 

- lighting the Wayside signal S (normally dark) 
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and in Supplying the rails of the section to the 
rear of that signal with alternating current en 
ergy for cab signal control. The former function 
is governed by a contact 9 of the approach relay 
AR and the latter by a companion contact 
thereof. Either of these functions may, of course, 
be controlled individually by the relay AR. 
Moreover, the same relay may be used to con 
trol signaling functions other than or in addi 
tion to the two just named. 

For maintaining the approach relay AR picked 
up when and only when the track section to the 
rear thereof is vacant, I transmit recurring pulses 
of auxiliary energy forwardly from the section 
entrance over the track rails f and 2 and to the 
Operating Winding of the relay at the section 
exit. This auxiliary energy is derived from an 
alternating current source designated by the ter 
minals B60 and C6. For a purpose later to be 
made evident the carrier wave frequency of 
Source B66-C6 is chosen to differ substantially 
from that of the cab signal control energy from 
Source BA-CA30 and to aid explanation it will. 
be assumed that this auxiliary carrier wave fre 
quency is 60 cycles per second. 
During vacant conditions of the track section 

which is represented herein, code step pulses of 
this auxiliary energy are supplied to the rails f 
and 2 at the entrance end location D by Way of 
a circuit which includes a transformer XT. This 
circuit is completed over a back contact. 2 of 
the aSSociated track relay TR, each time that the 

... relay releases, thereby causing the track circuit 
to have impressed upon it a pulse of auxiliary en 
ergy during each 'off' period of the main track 
circuit code. 
For rendering the track relay TR unresponsive 

to this auxiliary or 'off' period energy, the mag 
netic circuit of the relay is provided with a neu 
tralizing winding 3 which is serially included in 
the circuit over Which the transformer XT. re 
ceives primary current from Source B60-C6). 
This neutralizing Winding is so coordinated with 
the transformer and With the main operating 
winding i4 (which receives coded trackway en 
ergy from battery TB) of the relay TR, that at 
any instant When the transformer is energized 
it carries current in polarity opposition (see the 
Small arrows) to that which the secondary wind 
ing of the transformer circulates through the 
Winding 4 in Supplying auxiliary energy to the 
track rails. In this manner the contacts of relay 
TR are prevented from being falsely picked up 
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by the auxiliary energy during the “off' code 
periods. 

For receiving the pulses of this auxiliary en 
ergy at the exit end of the track circuit and for 
energizing the slow release approach relay AR in 
step with them, I provide the facilities which are 
shown at location E. These include the before 
mentioned track transformer TT and aSSociated 
means which connect it with the track rails dur 
ing the “off' periods of the main track circuit 
Code, a circuit extending from this transformer 
to the operating Winding of the relay AR for the 
purpose of transmitting energy thereto, and a 
resonant unit J60 included in this circuit and 
tuned to paSS energy of the 60 cycle or other aux 
iliary carrier wave frequency only. 
Each pulse of this auxiliary energy which the 

transformer TT receives from the trackway is 
trainSmitted over the named circuit to the wind 
ing of relay AR. Preferably this winding is de 
signed for direct current energization and for 
this reason a rectifier 6 ordinarily will be inter 
posed between it and the resonant unit JGO. 
When so used, the rectifier further serves as a 
Snubbing element for the winding and thus co 
Operates in imparting slow release characteris 
tics to the relay. Regardless of how obtained, 
the magnitude of this release delay is made suffi 
cient to bridge the widest spacing between con 
Secutive pulses of the received auxiliary energy. 
This relation is, of course, necessary in order that 
the approach relay AR may hold its contacts con 
tinuously picked up when energized in step with 
the 'off' periods of any one of the trackway 
codes which the continuously operating device 
CR produces. - 

The purpose of the resonant unit JSC is to ren 
der the approach relay AR responsive only to 
auxiliary energy from source B60-C60 and un 
responsive to all other coded energy. The en 
ergy to which relay AR is thus made immune 
includes that from source Bloo-C?) which at 
times is supplied to the track circuit for cab sig 
inal control by Way of the transformer TT. It 
Will be seen that this transformer also forms a 
part of the relay supply circuit in which unit JSO 
is included. 
This unit J 35 may, of course, be of any design 

Suitable for passing auxiliary energy to the relay 
Winding and excluding all other energy there 
from. As shown, it consists of inductance and 
capacitance elements 7 and 8 connected in se 
ries acroSS the transformer TT and arranged to 
Supply the Winding of relay AR with a measure 
of the Voltage appearing across the inductance 
element. 
the auxiliary carrier wave frequency, assumed to 
be 60 cycles per second, this voltage is sufficiently 
high to cause the relay to pick up. However, 
When the unit is energized by the 100 cycle en 
ergy from Source Bf 0-C 6, the inductance elie 
ment Voltage is too Small to pick up the relay. 
The Same is true to an even greater degree for 
direct current energy Such as is available at track 
battery TB. 

When the unit is receiving energy of . 
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The Operation of the complete approach con 
trol System herein disclosed will now be described. 
Under all traffic conditions of track section D-E, 
device CR at location E. continuously operates 
coding contact 5 and thereby repeatedly connects 
the rails and 2 first with the track battery TB 
and then With the secondary of track trans 
former TT. 
As long as the section remains vacant, the track 

battery TB at location E thus supplies the oper 
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2,158,016 
ating winding 4 of the track relay TR at lo 
cation D with recurring pulses of pick-up energy. 
The winding supply circuit which is effective 
during each “on' period of this direct current 
trackWay code may be traced from the positive 
terminal of the track battery through front con 
tact 5 of device CR, conductor 20, track rail , 
conductor 2, the Winding 4 of relay TR, conduc 
tor 22, the secondary winding of transformer XT, 
conductor 23, track rail 2, conductor 24 and a 
current limiting impedance 25 back to the nega 
tive terminal of the track battery. 

In this manner track relay TR is caused to 
pick up its contacts upon the occasion and for 
the duration of each of the “on” periods of the 
main track circuit code. During the “off” periods 
which intervene, it releases in the usual manner 
and completes for transformer XT an energizing 
circuit which may be traced from terminal B68 
of the auxiliary supply source through back con 
tact 2 of relay TR, conductor 27, the neutralizing 
winding 3 of relay TR, conductor 28, and the 
primary of transformer XT back to terminal C69 
of the auxiliary source. 

Each time that transformer XT is thus ener 
gized, the secondary Winding thereof transmits 
a pulse of pick-up energy to the winding of the 
approach relay AR at location E by way of a sup 
ply path which includes the track rails f and 2, 
transformer TT, unit JGO and rectifier 6. The 
first mentioned portion of this supply path or 
circuit may be traced from the lower terminal of 
the secondary of transformer XT, through con 
ductor 22, the winding 4 of relay TR, conductor 
2, track rail I, conductor 20, back contact 5 of 
coding device CR, conductor 3, the upper wind 
ing of transformer TT, conductor 24, track rail 
2 and conductor 23 back to the upper terminal 
of the secondary of transformer XT. 
The remaining portion of the supply path 

above referred to may be traced from the right 
terminal of the lower winding of transformer TT 
through conductor 32, a portion of the Winding 
f of unit JSC, conductor 33, one branch of the 
full wave rectifier 6, conductor 34, the winding 
of relay AR, conductor 35, a second branch of 
the rectifier 6, conductor 36, the capacitor 8 
and conductor back to the left terminal of the 
transformer winding. 
As long as the track section D-E remains va 

cant, relay AR is in this manner supplied with the 
recurring code step pulses of auxiliary energy 
from source B69-C60. Due to its slow releasing 
characteristics, the relay holds its contacts 9 and 
if continuously picked up under the stated condi 
tions and thereby renders inactive the wayside 
signal Se and the cab signal supply circuit in 
volving source Bf 09-C00. 
In the event that a train comes into the track 

Section D-E, the usual Shunting action of its 
wheels and axles continuously deemergizes the 
operating winding 4 of relay TR and causes that 
relay to stay released. In so doing it completes 
at contact 2 the primary circuit for transformer 
XT. However, the output of this transformer 
does not reach the exit end of the track circuit 
but rather is by-passed by the train rolling stock 
within the section which directly interconnects 
the rails and 2. 'Consequently, no pick-up energy is supplied to 
the winding of the approach relay AR, and it re 
leases. Contact 9 thereof now completes the 
lighting circuit for the active lamp of wayside 
signal Se and companion contact connects the 
lower winding of transformer TT with the cab 

3 
Signal source Bi-C0. The transformer en 
ergizing circuit now completed may be traced 
from terminal BC3 through back contact of 
relay AR, conductor 7, the lower winding of 
transformer TT and conductor 38 back to termi 
nal C. 
Each time, now, that coding contact 5 occupies 

the lowermost position, the secondary winding of 
transformer TT supplies 100 cycle energy to the 
track rails over a circuit which may be traced 
from the right terminal of the upper winding of 
transformer TT through conductor 3, back con 
tact 5 of device CR, conductor 20, the track rails 
and 2 and conductor 24 back to the left terminal 

of the transformer winding. 
This coded alternating current energy is ef 

fective for controlling train carried cab signals of 
the usual character. Although it too is impressed 
upon the resonant unit J5, the before explained 
Selective characteristics of that unit prevent any 
Substantial portion of it from reaching the op 
erating winding of relay AR and as a result that 
relay continues to remain released as long as any 
part of the train continues to occupy the track 
Section D-E. 
When the rear of the departing train clears the 

exit end location E and thus removes the shunt 
from between the rails and 2 of the section, 
these rails again transmit coded direct current 
energy from battery TB to the operating winding 
of relay TR at the entrance location D. That 
relay resumes its code following response and 
transformer XT again becomes effective for sup 
plying pick-up energy from source B60-C60 to 
the Winding of the approach relay AR at the exit 
end location E. In once more picking up, relay 
AR interrupts the lighting circuit for wayside 
Signal Se at contact S and disconnects the alter 
nating current source B 93-C (33 from the trans 
former TT at contact . In this manner the 
approach controlled signaling functions are re 
Stored to their normally inactive state in which 
they continue until the track section D-E once 
ilore becomes occupied. 

From the foregoing it will be seen that I have 
made importaint in plovernets in that form of 
approach control without line wire scheme where 
in the rails of each signal block length of track 
transmit code step pulses of auxiliary energy 
forwardly from the block entrance to effect the 
energization of a slow release approach relay at 
the block exit as long as the block remains 
Wacant. 

In particular, I have provided improved means 
for supplying the referred to pulses of auxiliary 
energy to the entrance end of each track circuit 
Without interfering With the normal code follow 
ing operation of the signaling system track relay 
at that location. I have also provided improved 
means for receiving these pulses at the exis end 
of each track circuit and for energizing the as 
Scciated slow 'elease approach relay in step with 
them. Still further, I have made improved pro 
visions for rendering the approach relay unre 
sponsive to the coded signal control energy which 
is supplied by facilities of the signaling system 
to the track circuit at the location of that relay. 
As all of these improvements are entirely a 

function of the track circuit and directly asso 
Ciated apparatus they are independent of the 
coding and decoding facilities of the coded sig 
naling System and hence are usable with a Wide 
variety of different types and forms of such 
facilities. 
Although I have herein shown and described 
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4. 
only one form of approach control apparatus 
embodying my 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 
my invention. 
Having thus described my invention, what I 

claim is: 
1. In a system for approach controlling a rail 

way signaling function without the use of line 
wires, the combination with a section of track 
of means for supplying coded track circuit en 
ergy to the rails of said section, a code following 
track relay connected to receive said coded energy 
from said rails and designed to respond to that 
received energy, means controlled by said track 
relay and effective during recurrent periods of 
the received track circuit code for Supplying 
said rails with auxiliary energy of a given car 
rier wave frequency, an approach relay having a 
slowness of release which is sufficient to bridge 
the spacing between said recurrent periods, a 
circuit connecting the operating Winding of Said 
approach relay in energy receiving relation with 
said rails, resonant means included in Said cir 
cuit for conditioning it to pass energy of Said 
given carrier wave frequency only, and traffic 
controlling apparatus governed by said approach 
relay. 

2. In combination with a section of railway 
track, means for supplying coded track circuit 
energy to the rails of said section, a code follow 
ing track relay connected to receive said coded 
energy from said rails and designed to respond to 
that received energy, means controlled by Said 
track relay and effective during recurrent pe 
riods of the received track circuit Code for Sup 
plying said rails with alternating current energy 
of a preselected carrier Wave frequency, an ap 
proach relay having a slowness of release which 
is sufficient to bridge the Spacing between Said 
recurrent periods, a circuit connecting the Oper 
ating winding of said approach relay in energy 
receiving relation with said rails, means included 
in said circuit for conditioning it to paSS energy 
of said given carrier Wave frequency Only, and 
traffic controlling apparatus governed by Said 
approach relay and rendered active when that 
relay is released. 

3. In a signaling system which comprises: a 
section of railway track, means for Supplying 
coded track circuit energy to the rails of Said 
section, a code following track relay connected to 
receive said coded energy from said rails and de 
signed to respond to that received energy, an 
approach relay located at the exit end of the 
section and having a slowness of release which 
is sufficient to bridge the spacing between re 
current periods of said track circuit Code, and 
traffic controlling apparatus governed by Said 
approach relay and rendered active when that 
relay is released; the combination of means for 
maintaining said approach relay picked up as 
long as the section is vacant comprising: a cir 
cuit which connects the operating Winding of said 
approach relay in energy receiving relation with 
said section rails, a resonant unit included in Said 
circuit for conditioning it to pass energy of a 
preselected carrier wave frequency only, a Source 
of alternating current energy having Said prese 
lected carrier wave frequency, and a circuit Con 
trolled by said track relay over which energy 
from said source is supplied to Said rails during 
each of the aforesaid recurrent periods of the 
received track circuit code. - 

2,158,016 
4. In combination with a section of railway 

track, means for supplying coded track circuit 
energy to the rails of Said Section, a code follow 
ing track relay connected to receive said coded 
energy from said rails and designed to respond 
to that received energy, an approach relay hav 
ing a slowness of release which is sufficient to 
bridge the spacing between recurrent periods of 
said track circuit code, a supply circuit for the Op 
erating Winding of Said approach relay, means in 
cluded in said circuit for conditioning it to pass 
energy of a preselected carrier Wave frequency 
Only, means for connecting said Supply circuit in 
energy receiving relation. With said Section rails 
during said recurrent code periods, means con 
trolled by said track relay for supplying alter 
nating current energy of said preselected carrier 
Wave frequency to Said rais during the aforesaid 
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recurrent periods of the received trackWay code, 
and traffic controlling apparatus governed by 
said approach relay and rendered active when 
that relay is released. 

5. In combination with a section of railway 
track, means for supplying coded energy to the 
rails of said section, an approach relay having a 
Slowness of release which is sufficient to bridge 
the spacing between consecutive 'off' periods of 
said track circuit code, a circuit connecting the 
operating winding of said relay in energy receiv 
ing relation with said rails, means included in 
said circuit for conditioning it to pass energy of 
a preselected carrier Wave frequency Only, a code 
following track relay connected to receive said 
coded energy from said rails and designed to re 
spond to that received energy, means controlled 
by said track relay for Supplying energy of Said 
preselected carrier wave frequency to said rails 
each time that the track relay releases, and 
traffic controlling apparatus governed by said 
approach relay and rendered active when that 
relay is released. 

6. In combination with a section of railway 
track, a source of direct current trackway energy, 
a continuously operating coding contact which 
recurrently connects said source to the rails of 
said section, an approach relay having a slow 
ness of release which is sufficient to bridge the 
spacing between consecutive 'off' periods of the 
direct current code which said contact produces, 
a supply circuit for the operating winding of said 
relay which is connected by said coding contact 
in energy receiving relation with said rails during 
each of said 'off' periods, means included in said 
supply circuit for conditioning it to pass energy 
of a preselected carrier wave frequency only, a 
code following track relay connected in energy 
receiving relation with Said Section rails and de 
signed to respond to the Said coded direct cur 
rent energy which is received therefrom and to 
be unresponsive to alternating current energy, a 
source of alternating current energy having said 
preselected carrier wave frequency, a circuit con 
trolled by said track relay for connecting said 
alternating current source to said rails during 
each of the said 'off' periods of the received 
direct current code, and traffic controlling appa 
ratus governed by said approach relay and ren 
dered active when that relay is released. 

7. In combination with adjoining forward and 
rear sections of railway track, a signal positioned 
at the entrance of said forward section and con 
trolled in accordance With advance traffic condi 
tions, means at the exit end of said rear Section 
for supplying the rails of that Section. With coded 
track circuit energy, an approach relay also po 
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2,158,016 
sitioned at said rear Section exit and having a 
slowness of release which is sufficient to bridge 
the spacing between recurrent periods of said 
track circuit code, means governed by Said ap 
proach relay for supplying energizing current to 
said forward section signal when and only when 
that relay is released, a code following track relay 
at the entrance end of Said rear section con 
nected to receive Said coded energy from Said 
rear Section rails and designed to respond to that 
received energy, means controlled by Said track 
relay for Supplying the said rails of the rear Sec 
tion with alternating current energy of a given 
carrier wave frequency during the said recurrent 
periods of the received track circuit code, a circuit 
connecting the operating Winding of Said ap 
proach relay in energy receiving relation with the 
said rails of the rear section, and means included 
in said circuit for conditioning it to pass energy 
of said given carrier wave frequency only. 

8. In combination with a section of railway 
track, a direct current source of trackway en 
ergy, a continuously operating coding contact, a 
first circuit Which connects said direct current 
source to the rails of said section each time that 
said contact is in one position, a Second circuit; 
which is connected to Said rails each time that 
said contact is in a second position, an alternat 
ing current source of trackway energy of a first 
carrier wave frequency, an approach relay being 
sufficiently slow in releasing to bridge the inter 
was between the periods that said coding contact 
occupies its said second position and having a 
contact which connects said alternating current 
Source to said second circuit, when and only when 
the relay is released, a code following track re 
lay connected in energy receiving relation with 
Said Section rails and Operated by the said coded 
direct current energy which is received there 
from, means controlled by said track relay and 
effective during recurrent periods of the received 
trackway code for supplying said rails with al 
ternating current energy of a second carrier 
wave frequency which is suitable for picking up 
said approach relay, a circuit connecting the op 
erating winding of said approach relay in energy 
receiving relation with said rails, and means in 
cluded in said relay winding circuit for condi 
tioning that circuit to pass energy of said sec 
ond carrier wave frequency only. 

9. In combination with a section of railway 
track, approach control apparatus comprising a 
resonant circuit at the exit end of Said section 
which is tuned to pass energy of a given carrier 
wave frequency only, a source of track circuit 
energy also at said section exit, a coding contact 
which repeatedly connects the rails of said Sec 
tion first to said Source and then to said resonant 
circuit, an approach relay connected to receive 
energy from said resonant circuit and having 
a slowness of release which is sufficient to bridge 
the intervals betWen said successive connections 
of that circuit with said rails, a code following 
track relay at the entrance end of the Section 
connected in energy receiving relation with said 
rails and operated by the said coded energy 
which is received therefrom, a source of alter 
nating current auxiliary energy. also located at 
said entrance end and having a carrier Wave fre 
quency of the aforesaid given Value, means con 
trolled by said track relay for connecting Said 
rails to said auxiliary energy source each time 
that the track relay releases, and traffic con 
trolling apparatus governed by said approach 

5 
relay and rendered active when that relay is 
released. 

10. In a system for approach controlling a rail 
Way signaling function without the use of line 
wires, the combination with a section of track of 
means for supplying coded energy to the rails of 
Said section, a code following track relay Con 
nected at the entrance end of said section to re 
ceive said coded energy from said rails and de 
signed to pick up upon the occasion of each re 
ceived pulse of that energy, a source of alternat 
ing current auxiliary energy also at said Section 
entitance, means controlled by said track relay 
for connecting said rails in energy receiving rela 
tion with said source each time that that re 
reases, electromagnetic means controlled by said 
track relay and rendered active upon each re 
lease of that relay for preventing the track relay 
from being picked up by said auxiliary energy, 
and traffic controlling apparatus at the exit end 
of said section governed by Said auxiliary energy 
and rendered inactive as long as that energy is 
there received from said rails. 

11. In a system for approach controlling a rail 
Way signaling function without the use of line 
wires, the combination with a section of track of 
means for supplying coded energy to the rails 
of said section, a code following track relay 
located at the entrance end of said Section and 
having a pair of differentially related windings, 
a source of alternating current auxiliary energy 
also at said section entrance, a Similarly located 
transformer, a circuit connecting the output 
winding of said transformer and one of the wind 
ings of said track relay in series across the rails 
of said section. Whereby said relay receives said 
coded energy from said rails and is picked up by 
each received pulse of that energy, a circuit com 
pleted over a back contact of Said relay for con 
necting the other of said relay windings and the 
input winding of said transformer in Series acroSS 
the terminals of said auxiliary source whereby to 
cause said rails to be supplied with auxiliary 
energy each time that the track relay is re 
leased and to prevent the track relay from being 
picked up by that auxiliary energy, and traffic 
controlling apparatus at the exit end of said Sec 
tion governed by said auxiliary energy and ren 
dered inactive as long as that energy is there re 
ceived from said rails. 

12. In combination with a section of railway 
track, means for supplying coded energy to the 
rails of said section, a code following track relay 
having an operating winding and a bucking wind 
ing, a circuit connecting said operating winding 
in energy receiving relation with Said rails where 
by to transmit operating pulses of Said coded 
energy to said relay, a transformer having an 
output winding serially included in Said circuit, 
an alternating current energizing circuit for the 
input winding of said transformer which serially 
includes said relay bucking Winding and which is 
completed upon each release of the track relay 
whereby to cause said transformer to transmit 
alternating current energy to said rails without 
picking up said track relay, and traffic controlling 
apparatus governed by said alternating current 
energy and rendered inactive as long as that 
energy is received from Said rails. 

13. In combination, a section of railway track, 
means for supplying coded direct current energy 
to the rails of said section, a code following track 
relay having an operating winding and a bucking 
winding, a transformer having an input winding 
and an output winding, a source of alternating 
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Current energy, a circuit connecting said relay 
Operating Winding and said transformer output 
Winding in series across the rails of said track 
Section and acting to transmit said coded direct 
Current energy to said relay, a circuit completed 
OVer a back contact of said track relay for con 
necting said relay bucking winding and said 
transformer input winding in series across the 
terminals of said alternating current source 
Whereby to cause said transformer to transmit 
alternating current energy to said rails without 
picking up the track relay, and traffic controlling 
apparatuS governed by said alternating current 
energy and rendered inactive as long as that en 
ergy is received from said rails. 

14. In a System for approach controlling a 
railway signaling function without the use of 
line wires, the combination with a section of 
track of means including a coding contact at the 
Section exit for supplying coded track circuit en 
ergy to the rails of the section, an approach re 
lay also at said section exit having a slowness of 
release which is sufficient to bridge the “on' 
periods of Said track circuit code, a supply cir 
Cuit for said approach relay which includes res 
Onant means for conditioning the circuit to pass 
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energy of a given carrier wave frequency only, 
meanS governed by Said coding contact for coin 
necting said relay supply circuit in energy re 
ceiving relation with said rails during each “off' 
period of the track circuit code, means controlled 
by said coded energy for Supplying said rails 
With auxiliary energy of said given carrier wave 
frequency during said 'off' code periods, and 
traffic controlling apparatus governed by said 
approach relay and rendered active when that 
relay is released. 

15. In a System for approach controlling a 
railway signaling function without the use of 
line wires, the combination with a section of 
track of a source of trackway energy at the exit 
end of Said Section, an approach relay also at 
Said Section exit, a Supply circuit for said ap 
proach relay which includes resonant means for 
permitting passage of energy of a given carrier 
wave frequency only, a continuously operating 
Coding contact which repeatedly connects the 
rails of said track section first with said track 
Way energy Source and then with said relay Sup 
ply circuit, means for supplying said rails with 
alternating current energy having said given 
carrier wave frequency, means for giving said 
approach relay a slowness of release which is 
Sufficient to bridge the spacing between said re 
current connections of its said supply circuit 
With said rails, and traffic controlling apparatus 
governed by said approach relay and rendered 
active when that relay is released. 

16. In a railway signaling system, the com 
bination of a section of track, a source of direct 
Current trackway energy at the exit end of Said 
Section which is suitable for governing a first 
function of said signaling system, a similarly lo 
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cated Source of alternating current trackway en 
ergy of a first carrier wave frequency which is 
Suitable for governing a second function of said 
Signaling System, a continuously operating cod 
ing contact, a circuit completed each time that 
Said contact is in one position for connecting said 
direct current source to the rails of said section, 
a circuit set up each time that said contact is 
in a second position over which said rails may 
be supplied with energy from said alternating 
Current source, an approach relay also located 
at Said Section exit and having a contact which 
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connects said alternating current source with the 
Said recurrently set up rail supply circuit when 
and only when that relay is released, a circuit 
also completed by said coding contact when in 
Said second position for connecting the operat 
ing Winding of said approach relay in energy re 
ceiving relation with said rails, resonant means 
included in said relay winding circuit for condi 
tioning it to pass alternating current energy of a 
Second carrier wave frequency Only, means for 
giving said approach relay a slowness of release 
which is sufficient to bridge the Spacing between 
said recurrent connections of its said resonant 
supply circuit With said rails, and means for 
Supplying said rails with auxiliary energy Which 
has said Second carrier Wave frequency and 
which is effective to maintain said approach re 
lay picked up as long as said track section re 
mains vacant. 

17. In a railway signaling System, the com 
bination of a section of track, means for Supply 
ing coded direct current energy to the rails of 
said section, an approach relay having a slow 
ness of release which is sufficient to bridge the 
spacing between consecutive “off” periods of said : 
direct current trackway code, a supply circuit 
for said approach relay which includes a tWO 
winding transformer and resonant means for 
permitting the relay to receive energy of a first 
carrier wave frequency only, means for connect 
ing one of the windings of said transformer 
across said rails during each of the said "off' pe 
riods of Said direct current trackWay code, means 
controlled by said coded direct current energy 
and effective during said “off” code periods to 
supply said rails with alternating current energy 
which has said first carrier wave frequency and 
which maintains said approach relay picked up 
as long as said track section remains vacant, a 
source of alternating current energy of a Second 
carrier wave frequency which is suitable for gov 
erning a function of said signaling System, and a 
circuit completed when and only when said ap 
proach relay is released for connecting the other 
Winding of said transformer acroSS the terminals 
of said second frequency source. 

18. In a railway signaling System, the con 
bination of a section of track, means for supply 
ing the rails of said section with coded direct 
current energy which is suitable for governing a 
first function of said signaling system, means inl 
cluding a circuit for at times also supplying said 
rails with coded alternating current energy of 
a first carrier wave frequency which is Suitable 
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for controlling a second function of said signal- i. 
ing system, an approach relay having a slowness 
of release which is sufficient to bridge the Spac 
ing between consecutive 'off' periods of said di 
rect current trackway code, means governed by 
said approach relay for causing the aforesaid cir 
cuit to supply said rails With the said coded al 
ternating current energy when and only when 
that relay is released, a resonant supply circuit 
for the operating winding of said approach relay 
which is capable of transmitting energy of a 
second carrier wave frequency only, means for 
connecting said Section rails to said relay Supply 
circuit during the 'off' periods of said direct 
current trackway code, and means for supplying 
said rails With auxiliary alternating current en 
ergy Which has Said Second carrier Wave fre 
quency and Which is effective to maintain Said 
approach relay picked up as long as said track 
Section remains vacant. 

19. In a railway signaling system, the com 
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bination of a section of track, a source of direct 
Current energy which is suitable for governing a 
first function of said signaling system, a source 
of alternating current energy of a first carrier 
Wave frequency which is suitable for governing a 
second function of said signaling System, a con 
tinuously operating coding contact, a first cir 
cuit which connects said direct current Source to 
the rails of said section each time that said con 
tact is in one position, a second circuit which is 
connected to said rails each time that said Con 
tact is in a Second position, an approach relay 
having a slowness of release which is sufficient to 
Span the Spacing between the said recurrent con 
nections of said second circuit to said rails, 

y 
means including a contact of said approach re 
lay for connecting said first frequency alternat 
ing current source to said second circuit when 
and only when that relay is released, a Winding 
Supply circuit for said approach relay which is 
partially coextensive with Said Second circuit and 
which includes means conditioning it to paSS en 
ergy of a second carrier wave frequency only, 
and means for further Supplying said rails With 
auxiliary energy which has said Second carrier 
wave frequency and which is effective to main 
tain said approach relay picked up as long as Said 
track section remains vacant. 

CHARLES B. SHIELDS. 
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