
362,678 2 H. A. THOMPSON 

RAILWAY TRAFFIC CONTROLING APPARATUS 
Nov. 14, 1944. 

Filed Dec. 17, 1943 

  

    

    

    

  

  

  



Patented Nov. 14, 1944 2,362,678 

UNITED STATES PATENT OFFICE 
2,362,678 

RALWAY TRAFFIC CONTROLLING 
APPARATUS 

Howard A. Thompson, Edgewood, Pa., assignor to 
The Union Switch & Signal Company, Swiss 
vale, Pa., a corporation of Pennsylvania 

Application December 17, 1943, Serial No. 514,625 
15 Claims. (CI. 246-34) 

My invention relates to railway traffic control 
ling apparatus, and particularly to apparatus 
employing track circuits supplied with periodi 
cally interrupted or coded current for control 
ling wayside and/or cab signals. 
One object of my invention is to provide means 

for periodically increasing the voltage of the 
coded energy supplied to the track circuits to 
increase their shunting sensitivity Without un 
duly increasing the wear on the contacts of the 
relays employed to interrupt or code the track 
circuit current. 
Another object of my invention is to provide 

a sensitive shunting track, circuit requiring a 
minimum amount of track circuit power. 
According to my invention, I provide in con 

nection. With each track circuit two polar biased 
code repeating relays one of which responds only 
to current of positive polarity and the other of 
which responds only to current of negative polar 
ity. When either relay is energized, an “on' 
period of a code cycle is established, but the Volt 
age in pressed on the track circuit. When the neg 
ative relay is energized is considerably higher 
than that impressed on the track circuit when 
the other relay is energized. The necessary 
track circuit energy may be obtained either from 
Suitable batteries or from an impulse trans 
former. The code repeating relays for several 
track circuits may all be controlled in multiple 
over a single line circuit which is arranged to be 
Supplied with coded current of positive or nega 
tive polarity depending upon whether one or 
another contact of a cycle Counting relay is 
closed. The cycle counting relay is energized 
in step with the coded current supplied to the 
code repeating relays over the line circuit, and 
is arranged to cyclically operate its contacts in 
such manner that said other contact will become 
closed, usually for one cycle say every tenth or 
twentieth code cycle, and said one contact will 
be closed during the remainder of the time. 
When the positive code repeating relay is ener 
gized, the track relay for the associated track 
circuit is connected directly to the track circuit, 
whereas, when the negative code repeating relay 
is energized, a resistor unit is connected in series 
with the track relay to prevent its over energiza 
tion. The Selection of the different Codes to the 
line circuit may be made by the usual home re 
lay. The operation of the counting relay may be 
checked by a checking relay which acts to open 
the line circuit when it becomes deemergized. 
This checking relay may be controlled over a 
contact of the counting relay which is closed 
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only when said one contact is closed, and this 
relay is made sufficiently slow releasing by a con 
denser or otherwise so that it holds its front con 
tact closed as long as the counting relay con 
tinues to cyclically operate its contacts. 
Other objects and characteristic features of 

my invention will become apparent as the de- . 
scription proceeds. 

I shall describe two forms of apparatus emi 
bodying my invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawing, Fig. 1 is a dia 

grammatic View showing one form of apparatus 
embodying my invention. Fig. 2 is a diagram 
matic view showing a modification of a portion 
of the apparatus illustrated in Fig. 1, and also 
embodying my invention. Fig. 3 is a diagram 
matic view showing the nature of the coded track 
circuit current obtained with my invention. 
Similar reference characters refer to similar 

parts in all views. - 
Referring first to Fig. 1, the reference charac 

ters and a designate the track rails of a stretch 
of railway track over which traffic normally 
moves in the direction indicated by the arrow, 
that is to say, from left to right in the drawing. 
These rails are divided, by means of insulated 
joints 2, into blocks, only one of which E-G is 
shown complete in the drawing, and this block, 
in turn, is further divided at point F by means of 
other insulated joints 2 to form two sections iT 
and A?T separated by a cut section. 

Traffic entering each block is controlled by a 
signal designated by the reference character S 
With a distinguishing Suffix corresponding to the 
location. These signals may be of any suitable 
type, but in the well-known form here shown 
these signals are color light signals and each 
comprises a red lamp R, a yellow lamp Y, and a 
green lamp G, which lamps when illuminated in 
dicate "stop,' 'approach' and "clear' respec 
tively. • 

Associated with block E-G is a line circuit 
comprising, two line wires and 2. This line 
circuit is arranged to be supplied with current of 
positive polarity from a suitable source such as a 
battery K, or with current of negative polarity 
from a suitable Source Such as a battery L. ac 
cording as the back contact 2-2 fa or the front 
contact 2-2b of a cycle counting relay CC is 
closed, and the current thus supplied to the line 
circuit is arranged to be periodically interrupted 
or coded by the contact. 23 of a coding device 
CT-f80 or the contact 24 of a coding device 
CT-75 according as the front contact 22-22a. 
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or the back contact 22-22b of a signal control 
relay SGHR, is closed. 
The signal control relay SGHR is the usual 

home relay employed generally in coded three in 
dication signaling systems, and is controlled by 
traffic conditions in advance, through the me 
dium of well-known apparatus not shown, in 
such manner that this relay will be energized 
when signal SG is displaying approach or clear, 
but will be deenergized when this signal is dis 
playing stop. One form of apparatus which may 
be used for controlling relay SGHR is shown, for 
example, in Letters Patent of the United States 
No. 2,218,120, granted to Frank H. Nicholson et 
al. On October 15, 1940, for Railway traffic, con 
trolling apparatus, wherein the relay H. corre 
Sponds to the relay SGHR, herein. - - 
The moding device CT-80 is constantly sup 

plied with current from a suitable source the ter 
minals of which are indicated by the reference 
characters Band C, and this coding device con 
stantly OpenS and closes its contact 23 at the rate 
of 180 times per minute. The coding device 
CT-75 is likewise constantly supplied with cur 
rent from the terminals B and C and constantly 
opens and closes its contact 24 at the rate of 75 
times per minute. It will be seen, therefore, that 
when the relay SGHR is picked up so that its 
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front contact 22-22a is closed, the line circuit 
comprising the line wires and f2 will be sup 
plied with direct current which is periodically in 
terrupted or coded at the rate of 180 times per 
minute, but that, when relay SGHR, is released so 
that its back contact 22-22b is closed, the line 
circuit will then be supplied with direct current 
which is periodically interrupted or coded at the 
rate of 75 times per minute. It will also be seen 
that each code cycle Will consist of an "off' and 
“on' period of substantially equal duration. 
The cycle Counting relay CC is arranged to be 

supplied with current which is coded in step with 
that Supplied to the line circuit, by means of two 
energizing circuits, one of which paSSes from ter 
minal B through front contact 25-25a of relay 
SGHR, front contact 26 of coding device CT-80, 
and the Winding of relay CC to terminal C, and 
the other of which passes from terminal E3 
through back contact 25-25b of relay SGHR, 
contact 27 of coding device CT-75, and the 
winding of relay CC to terminal C. This relay is 
so constructed that when energized by coded cur 
rent it will close its contact 2-2 lb and open its 
contact 2 - 2a for a predetermined period of 
time, preferably one code cycle, each time a pre 
determined number of code cycles are supplied 
thereto. For example, for purposes of my pres 
ent invention I shall assume that relay CC closes 
its front contact 2-2 lb and opens its back con 
tact 2-20 for one code cycle every tWentieth 
code cycle. 
Since relay CC is supplied with current which 

is coded in step with the current supplied to the 
line circuit, and since as was pointed out herein 
before, the line circuit is supplied with current 
of positive polarity from battery K or current of 
negative polarity from battery I. during the “on” 
period of each code cycle according as contact 
2-2 la or contact 21-2 lb of relay CC is closed, 
it will be apparent that the line circuit will be 
supplied with negative energy during the 'on' 
period of each succeeding twentieth code cycle 
and with positive energy during the "on' periods 
of the other code cycles. 

Associated with relay CC is a checking relay 
CCK which is energized from the Source B-C 
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over a front contact 28 of relay CC. Contact 28 
of relay CCK becomes closed each time contact 
2-2b of relay CC becomes closed, and it fol 
lows, therefore, that relay CCK will become ener 
gized during the "on' period of each succeeding 
twentieth code cycle supplied to the line circuit. 
This relay is made sufficiently slow releasing by 
means of an electrolytic condenser 29 connected 
in multiple therewith so that it will hold its front 
contact 20 continuously closed so long as relay 
CC continues to cyclically operate its contacts 
every twentieth code cycle. The contact 20 is 
connected in the circuit over which the posi 
tive polarity code is supplied to the line circuit, 
and it will be obvious therefore that if the cycle 
counting relay should cease to operate for any 
reason, the positive code impulses will be inter 
rupted and thereby stop all coding action. 
The line circuit supplies coded current to a plu 

rality of biased polar code repeating relays, a pair 
of which is provided at each of the locations E, 
F and G. The two relays at each location are 
designated by the reference characters PCR, and 
NCR, respectively, with a suffix corresponding to 
the location, and are so constructed that each of 
the relays PCR will respond only to the positive 
polarity code, while each of the relays NCR, Will 
respond only to the negative polarity Code. It 
will be apparent, therefore, that when coded cur 
rent is being supplied to the line circuit, the con 
tacts of the relays NCR will become operated Once 
every twentieth code cycle while the contacts of 
the relays PCR will become Operated once during 
each of the other nineteen intervening code 
cycles. 
The relays PCRG and NCRG at location G 

control the supply of coded current to a track 
circuit for section AT. This track circuit in 
cludes a track relay ATR connected acroSS...the 
rails of the section at the entrance end of the 
section in a nanner which Will be made clear 
presently, and one or the other of two sources 
of track circuit current, here shown as batteries 
AG and BG, connected acroSS the rails at the 
exit, end of the section. The battery AG will 
usually have a relatively low voltage, and is illus 
trated as comprising a single cell. The battery 
BG, however, Will usually have a somewhat 
higher voltage and is accordingly illustrated as 
a linulti-cell battery. In practice, the voltage 
of the source AG will depend upon that required 
to cause proper operation of the track relay 
ATR taking into consideration the length of 
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the track circuit, the ballast and rail resistances, 
etc., while the voltage of the battery BG will 
preferably be sufficiently high to break through 
any high resistance film Which might be formed 
between the wheels and the rails, and which 
Would decrease the shunting sensitivity of the 
track circuit, if not broken through, such for 
example, as that caused by excessive sanding of 
the rails, rust formations, or the like. 
The relays PCRG and NCRG control the supply 

of current from the batteries AG and BG to the 
rails of Section Ai T in Such manner that when 
relay PCRG is energized so that its reverse con 
tacts are closed, battery AG will be connected 
with the rails over reverse contact 4 of this relay 
in Series With a current limiting, resistance 5 
and the secondary winding 6 of a transformer 
TG, whereaS When relay NCRG is energized so 
that its reverse contacts are closed, battery BG 
Will then be connected with the rails and a 
of Section. AT in Series with reverse contact 7, 
a current limiting resistance 8 and the secondary 
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winding 6 of transformer TG. It will be seen, 
therefore, that the rails and la of section Ai T' 
will be periodically supplied with low voltage 
energy from battery AG nineteen Out of every 
twenty code cycles and with high voltage energy 
from battery BG during every twentieth code 
cycle. TEIhis track circuit energy is shown i dia 
grammatically in Fig. 3 where the curve a repre 
sents the energy for the 180 code and the curveb 
represents the energy for the 75 code. 
The transformer TG is provided for the pur 

0. 

pose of supplying train controlling current to . 
the rails of section AT, and the primary 9 of 
this transformer may be connected with any 
suitable source of train controlling current in 
accordance with Well-known practice. 
The relays PCRF and NCRF at location F 

function to selectively connect the track, relay 
ATR to the rails and a of section AT in 
such manner that when these rails are being 
supplied with low voltage track circuit energy, 
the relay will be connected directly with the 
rails, whereas, when the rails are being Sup 
plied with high voltage track circuit energy, the 
track relay will then be connected to the rails 
in series with a resistance O which functions to 
prevent over energization of the track relay due 
to the high voltage. That is to say, when the 
rails of track section AT are being supplied 
with low voltage energy from battery AG, relay 
PCRF will be energized and relay NCRF will be 
deenergized, and under these conditions One 
terminal of relay ATR will be connected with 
rail a over a wire 5 and the other terminal of 
this relay will be connected with the rail over 
normal contact 3-3b of relay NCRF and re 
verse contact 4-14a of relay PCRF, whereas, 
when the rails of track section AT are being 
supplied with high voltage energy from battery 
BG, the one terminal of relay ATR will be con 
nected with rail a over wire 5 as before, but 
the other terminal will then be connected With 
rail over resistance 0, reverse contact 6-6a 
of relay NCRF and normal contact 4-4b of 
relay PCRF. 
The coded energy supplied to the track relay 

A?TR, Over the track circuit just described causes 
this relay to close its front contacts during the 
“on’ period of each code cycle for a time inter 
val substantially equal to that of the “on' period 
and to close its back contacts during the "off" 
period of each code cycle, thereby repeating the 
coding action of the relay PCRG or the relay 
NCRG, as the case may be. 
Associated with the track relay ATR is a de 

coding. transformer DT comprising a center 
tapped primary winding 30 and a center tapped 
secondary winding 3. When track relay ATR 
is energized, direct current is supplied to the 
upper half of the primary Winding 30 over front 
contact 32-32a, whereas, when track relay 
ATR, is deemergized, direct current is then Sup 
plied to the lower half of the primary Winding 
30 over back contact 32-32b. The parts are So 
arranged that the current thus Supplied to the 
two halves of the primary winding will flow 
through these halves in opposite directions, and 
it will be seen therefore that the operation of 
the track relay in response to the coded energy 
supplied thereto causes an alternating voltage 
to be induced in the secondary winding 3 hav 
ing a frequency equal to the code frequency. 
This voltage is mechanically rectified by the con 
tacts 33-33a and 33-33b of relay ATR, and 
the resulting unidirectional current is supplied 
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3. 
to a track repeater relay ATP, whereby this re 
lay will be energized ordeenergized according as 
relay AiTR is or is not supplied with coded 
current. 
The relay ATP together with the relays PCRF 

and NCRF control the supply of track circuit 
energy to a track circuit for section T, which lat 
...ter track circuit is similar in all respects to that 

, just described for Section A. TI except for the fact 
that this track circuit includes front contact 
34 of relay ATP whereby the supply of track 
circuit current to Section TWill be cut off. When 
ever track section AIT is occupied, as will appear 
more fully hereinafter. The track relay for this 
track circuit is designated TR, while the two 
Sources of track circuit energy for this track cir 
cuit are designated AF and BF, respectively. The 
connections for the track relay TR to the rails 
of section T are controlled by the relays PCRE 
and NCRE in the same manner that the connec 
tions for the track relay ATR with the rails of 
section. A? T are controlled by the relays PCRF 
and NCR.F. Since the track circuit for section 
T is similar to that for section AT, it is believed 

to be unnecessary to describe this track circuit in 
further detail herein. w 

* The track relay TR, controis the Signal SE 
through the usual decoding apparatus indicated 
diagrammatically in the drawing by the dotted 
rectangle DA. This decoding apparatus may, for 
example, be similar to that shown in the previ 
ously referred to Nicholson et al. Patent No. 
2,128,120, and it is believed, therefore, that for 
purposes of the present application it is Sufficient 
to point out that the lamp G, Y or R of signal SE 
Will be lit to indicate “clear,' 'approach,' or 
'stop' according as relay TR is supplied with 
180 code, 75 code, or the supply of code is cut off 
by the presence of a train in Section T. 
As shown in the drawing, the sections T, AI 

and the Section 2T immediately to the right of 
Section AT are all unoccupied. Under these 
conditions, relay SGHR is energized, so that lamp 
Gof signal SA is illuminated to indicate proceed. 
Furthermore, with relay SGHR, energized, the line 
circuit is being supplied with 180 code which 
causes the relays PCRG and NCRG to function to 
supply 180 code to the rails of section A. T. Since 
section AT is unoccupied, track relay ATR will 
follow the code supplied to the rails of this section, 
and relay ATP will therefore be energized. With 
relay AiTP energized, the relays PCRF and NCRF 
will function to supply 180 code to the rails of 
section T, and relay TR will follow this code 
and will thus cause signal SE to display its clear 
aspect. 
In explaining the operation of the apparatus as 

a whole, I shall assume that a train moves from 
left to right over the stretch of track shown in 
the drawing. When the train enters Section T, 
the train shunt will cut off the supply of coded 
current to the track relay iTR, and this track 
relay will therefore become deemergized, and will 
thus cause signal SE to display its stop aspect. 
When the train enters section AT, track relay 
ATR will become deenergized which in turn will 
deenergize relay ATP. Relay ATP will there 
fore open its front contact and Will thus cut off 
the supply of coded current to the rails of Section 
ET. Track relay ITR will therefore now remain 
deenergized and will cause signal SE to continue 
to display its stop aspect even though the train 
completely vacates Section T. 
When the train enters section 2T, relay SGHR 
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the voltage of the impulses of coded energy to 
increase the shunting sensitivity of the track 
circuit formed by said track relay and the rails 
of Said section, and means for connecting an im 
pedance in series. With said track relay between 
the relay and the rails of said section each time 
a high voltage energy impulse is supplied to the 
: to prevent over energization of said track 
reilay. 

4. In combination, a section of railway track, 
a Source of high voltage track circuit energy and 
a source of low voltage track circuit energy, 
means for supplying to the rails of said section 
coded signaling energy consisting of alternate 
'on' and 'off' periods first from said source of 
loW Voltage energy for a predetermined number 
of Code cycles and then from said source of high 
Voltage energy for at least one code cycle, and 
Signaling means responsive to the coded energy 
Supplied to the rails. - 

5. In combination, a section of railway track, 
a Source of high voltage track circuit energy and 
a Source of low voltage track circuit energy, 
means for supplying to the rails of said section 
coded signaling energy consisting of alternate 
"On' and "off' periods first from said source 
of low voltage energy for a predetermined num 
ber of Code cycles and then from said source of 
high voltage energy for at least one code cycle, 
and a track relay connected with the rails of 
Said Section and responsive to said coded energy. 

6. In combination, a section of railway track, 
means for Supplying to the rails of said section 
coded signaling energy consisting of spaced cur 
rent impulses the voltage of which impulses is 
cyclically increased to break down any high re 
sistance paths which may exist between the rails 
and the wheels of a vehicle traversing the rails 
to increase the ability of the wheels and axles 
to form a shunt between the rails, and signaling 
means responsive to Said signaling energy. 

7. In combination, a section of railway track, 
a line circuit, means for supplying to said line 
circuit coded energy consisting of alternate “on' 
and 'off' periods recurring at a rate which de 
pends upon traffic conditions in advance, means 
for reversing the polarity of the energy supplied 
to said line circuit for at least one code cycle each 
time said line circuit is supplied with a predeter 
mined number of code cycles, means controlled by 
the coded energy supplied to said line circuit for 
Supplying the rails of said Section. With coded 
signaling energy at one or another voltage ac 
cording as said line circuit is supplied with energy 
of one relative polarity or the other, and signaling 
means responsive to the coded energy supplied 
to said rails. 

8. In combination, a section of railway track, a 
line circuit, means for supplying to said line cir 
cuit coded energy consisting of alternate “on” 
and “off' periods recurring at a rate which de 
pends upon traffic conditions in advance, means 
for reversing the polarity of the energy supplied to 
said line circuit for at least: one code cycle each 
time said line circuit is supplied with a predeter 
mined number of code cycles, means controlled 
by the coded energy supplied to said line circuit 
for supplying the rails of said section with coded 
signaling energy at one or another voltage ac 
cording as said line circuit is supplied With energy 
of one relative polarity or the other, and a track 
relay connected to the rails of Said Section and 
responsive to the coded energy supplied thereto. 

9. In combination, a stretch of railway track 
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form track sections, a line circuit associated with 
each block, means for supplying to said line cir 
cuit coded energy consisting of alternate “on” and 
'off' periods recurring at a rate controlled by 
traffic conditions in advance, means for revers 
ing the polarity of the coded energy for at least 
One code cycle each time, said line circuit is Sup 
plied with a predetermined number of code cycles, 
a pair of code repeating relays connected to said 
line circuit at each end of said block and at said 
Cut Section location, the one said relay of each 
pair being responsive only to the coded ener 
gy of normal polarity and the other said re 
lay of each pair being responsive only to the 
coded energy of reverse relative polarity, means 
controlled by the code following relays at the 
exit end of each section for supplying to the 
rails of the associated section coded signaling en 
ergy having a high voltage or a low voltage ac 
cording as the coded energy supplied to the line 
circuit is of normal or reverse relative polarity, 
a track relay at the entrance end of each section, 
means controlled by the code following relays at 
the entrance end of each section for connect 
ing the associated track relay directly. With the 
section or through current limiting means ac 
cording as the rails are supplied with low or high 
voltage coded signaling energy. . 

10. In combination, a stretch of railway track 
"30 divided into blocks subdivided at a cut Section 

to form track sections, a line circuit associated 
with each block, means for supplying to said line 
circuit coded energy consisting of alternate “on' 
and “off’ periods recurring at a rate controlled 
by traffic conditions in advance, means for re 
versing the polarity of the coded energy for at 
least one codé cycle each time said line circuit 
is supplied with a predetermined number of code 
cycles, a pair of code repeating relays connected 
to said line circuit at each end of each block and 
at said cut section location, the one said relay of 
each pair being responsive only to the coded 
energy of normal polarity and the other said re 
lay of each pair being responsive only to the 
coded energy of reverse relative polarity, means 
controlled by the code following relays at the exit 
end of each section for supplying to the rails of 
the aSSociated Section coded signaling energy 
having a high voltage or a low voltage according 
as the coded energy supplied to the line circuit is 
of normal or reverse relative polarity, a track re 
lay at the entrance end of each section, means 
controlled by the code following relays at the 
entrance end of each section for connecting the 
associated track relay directly with the section 
or through current limiting means according as 
the rails are supplied with low or high voltage 
coded signaling energy, and means controlled by 
the track relay for the section at the exit end of 
each block for interrupting the Supply of energy 
to the other section of each block when said 
first mentioned block is occupied. 

ll. In combination, a section of railway track, 
a line circuit for said section, means for supply 
ing to said line circuit coded energy consisting 
of alternate “on' and 'off' periods recurring at 
a rate controlled by traffic conditions in advance, 
a cycle counting relay energized in step with the 
current impulses Supplied to said line circuit and 
provided with a first contact which becomes 
closed for at least one code cycle each time said 
relay is energized by a predetermined number 
of code cycles and with a second contact closed 
the remainder of the time, means controlled by 

divided into blocks subdivided at a cut section to 5 said first and second contacts, for causing the 
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coded energy supplied to the line circuit to have 
one relative polarity or the other according as 
said first or said second contact is closed, and 
means controlled by said line circuit for Supply 
ing coded energy of relatively high or relatively 
low voltage to the rails of said Section according 
as said line circuit is supplied with coded energy 
of said one or said other relative polarity. 

12. In combination, a section of railway track, 
a line circuit for said section, means for supply 
ing to Said line circuit coded energy consisting 
of alternate “on' and 'off' periods recurring at 
a rate controlled by traffic conditions in advance, 
a cycle counting relay energized in step with the 
current impulses supplied to said line circuit 
and provided with a first and a second contact 
which become closed for at least one code cycle 
each time said cycle counting relay is energized 
by a predetermined number of code cycles and 
with a third contact closed the remainder of the 
time, a checking relay energized over a circuit 
which becomes closed whenever. Said first con 
tact becomes closed and Sufficiently slow release 
ing to remain energized as long as said cycle 
counting relay continues to cyclically operate its 
contacts, means controlled by Said Second and 
third contacts for causing the coded energy Sup 
plied to the line circuit to have One relative po 
larity or the other according as Said Second or 
said third contact is closed, means for inters 
rupting the supply of coded current to the line 
circuit if said checking relay becomes deener 
gized, and means controlled by said line circuit 
for supplying high voltage or low voltage coded 
energy to the rails of said section according as 
said line circuit is supplied with coded energy 
of said one or said other relative polarity. 

13. In combination, a Section of railway track, 
a line circuit, means for supplying to said line 
circuit coded energy consisting of alternate "on' . 
and “off' periods recurring at a rate which de 
pends upon traffic conditions in advance, means 
for reversing the polarity of the “on' period of 
at least one code cycle each time Said line circuit 
is supplied with a predetermined number of code 
cycles, a pair of code following relays connected 
to said line circuit at each end of Said Section, 
the one relay of each pair being responsive only 
to coded energy of normal relative polarity and 
the other relay being only responsive to coded 
energy of reverse polarity, a source of relatively 
loW. Voltage energy and a Source of high voltage 
energy, means. for connecting the low voltage 
Source or the high voltage Source. With the rails 
of Said Section according as the One or the other 

tion is energized, a track relay, an impedance, 
and means for connecting said relay, directly with 
the rails of Said Section or in Series with said 
impedance according as the One or the other code 
following relay at the entrance end of said sec 
tion is energized. . 

14. In combination, a section of railway. track, 
a line circuit for Said. Section, a cycle counting 
relay responsive to coded energy consisting of al 
ternate “on” and 'off' periods and provided with 
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a first contact which becomes closed for at least 
one code cycle each time said relay is Supplied 
with a predetermined number of code cycles and 
with a second contact which is closed at all other 
times, two coding devices one effective when ener 
gized to periodically operate its contacts at one 
rate and the other effective When energized to 
operate its contacts at another rate, a fourth 
relay controlled by traffic conditions in advance, 
means controlled by said one coding device for 
supplying coded current of one polarity or the 
other to said line circuit when said fourth relay 
is energized according as said second or said first 
contact of said cycle counting relay is then closed, 
means controlled by said other coding device for 
supplying coded current of one polarity or the 
other to said line circuit when said fourth relay 
is deenergized according as Said Second or said 
first contact of Said cycle counting relay is then 
closed, means controlled by said fourth relay and 
said two coding devices for supplying said cycle 
counting relay with coded current in step with 
that Supplied to the line circuit, and means con 
trolled by the coded current supplied to said line 
circuit for Supplying high or low voltage energy 
to the rails of Said Section according as said line 
circuit is supplied with coded current of said other 
or Said One polarity. 

15. In combination, a section of railway track, 
a line circuit for said section, a cycle counting 
relay responsive to coded energy consisting of al 
ternate "on' and “off' periods and provided With 
a first contact which becomes closed for at least 
One code cycle each time. Said relay is supplied 
With a predetermined number of code cycles and 
With a Second contact which is closed at all other 
times, tWO coding devices one effective when ener 
gized to periodically operate its contacts at one 
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code following relay at the exit end of said. Sec 
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rate and the other effective when energized to 
Operate its contacts at another rate, a fourth 
relay controlled by traffic conditions in advance, 
means controlled by said one coding device for 
Supplying coded current of one polarity or the 
other to said line circuit when said fourth relay 
is energized according as said second or said first 
contact of Said cycle counting relay is then closed, 
means controlled by said other coding device for 
Supplying coded current of one polarity or the 
other to said line circuit when said fourth relay 
is deemergized according as said second or said 
first contact of Said cycle counting relay is then 
closed, means controlled by said fourth relay and 
Said two coding devices for supplying said cycle 
counting relay with coded current in step with 
that Supplied to the line circuit, a pair of code 
following relays connected to said line circuit, 
the One Said relay being responsive only to coded 
current of Said one polarity and the other relay 
being responsive only to coded current of said 
other polarity, a first source of relatively low 
Voltage energy and a second source of relatively 
high voltage energy, and means for supplying cur 
rent to the rails of said section from said first 
or Said Second Source according as the one or the 
other of Said code following relays is energized, 
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