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12 Claims. 

My invention relates to railway traffic con 
trolling apparatus, and particularly to apparatus 
for controlling Wayside and cab signals by 
means of coded track circuit, current. 

5 One feature of my invention is the provision, 
in apparatus of the type described, of novel and 
improved means for decoding the coded track 
Circuit current. 
Other features of my invention will become ap 

10 parent as the description proceeds. 
The present application is a continuation in 

part of my copending application, Serial No. 
132,512, filed on March 23, 1937, for Railway 
traffic controlling apparatus, which latter appli 

15 cation is a division of my application, Serial No. 
48,884, filed on November 8, 1935, for Electrical 
relays, now Patent No. 2,117,820, granted May 
17, 1938. Certain features of the invention 
shown herein are disclosed and broadly covered 
by claims in a Copending application, Serial No. 
280,997, filed by me on June 24, 1939. 

I shall describe Several forms of apparatus 
embodying my invention, and shall then point 
out the novel features thereof in claims. 

In the accompanying drawings, Fig. 1 is a dia 
grammatic view showing one form of apparatus 
embodying my invention. Figs. 2 to 5, inclusive, 
are views similar to Fig. 1 showing modified 
forms of the apparatus illustrated in Fig. 1, and 
also embodying my invention. 

Similar reference characters refer to similar 
parts in each of the several views. 

Referring first to Fig. 1, the reference char 
acters and a designate the track rails of a 
Stretch of railway track over which traffic nor 
mally moves in the direction indicated by the 
arrow. These track rails are divided, by means 
of insulated joints 2, into a plurality of similar 
track Sections, only One of which, 3-4, is shown 
complete in the drawings. Traffic entering each 
track section is controlled by a signal designated 
by the reference character S with a distinguish 
ing exponent Corresponding to the location. 
These signals may be of any suitable type but, 
in the form here shown, these signals are of the 
color light type, and each comprises a red lamp 
R, a yellow lamp Y, and a green lamp G, which 
lamps, when illuminated indicate “stop,” “cau 
tion,' and "proceed,' respectively. 

Located at the leaving end of each track Sec 
tion are means for Supplying to the rails of the 
associated section coded alternating current, the 
code frequency of which is controlled by trafic 
conditions in advance. These means form no 
part of my present invention and in the well 
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(C. 246-38) 
known form here shown comprise a track trans 
former designated by the reference character TT, 
With a distinguishing exponent, the Secondary of 
which is constantly connected With the rails of 
the associated section in series With the usual 
current limiting impedance 5, and the primary of 
which is connected with the terminals BX and 
CX of a Suitable Source of current, not shown in 
the drawings, over the contact 5 of a coding 
device CT-80, or the contact 6 of a coding de 
vice CT-5, according as the front contact fi 
fa, or the back contact 7-lib of a relay H. 
which is associated with the section next in ad 
vance is closed, only the coding devices CT-75 
and CT-88 and the relay H8 which is associated 
With the Section 3-4 being shown in the draw 
ligS. 
Supplied. With current from a suitable source 
the terminals of which aire indicated by the ref 
erence character's B and C, and this coding de 
vice constantly opens and closes its contact 5 
at the rate of 180 times per minute. The coding 
device C-5 is likewise constantly supplied with 
Current from the terminals B and C, and con 
Stantly opens and closes its contact 6 at the 
rate of 75 times per minute. It will be seen, 
therefore, that when the relay H of a section 
is picked up so that its front contact Ai-ii is 
closed, the rails of the Section next in rear will 
be supplied with alternating current which is 
periodically interrupted or coded at the rate of 
180 times per minute, but that, when the relay 
H of a section is released, so that its back con 
tact -fi is closed, the rails of the section 
next in rear will then be supplied with alternat 
ing current Which is periodically interrupted or 
coded at the rate of 75 times per minute. The 
180 code is used to provide a proceed indication 
and the 75 code is used to provide the caution 
indication, in a manner which will be made clear 
as the description proceeds. Each relay H is 
controlled by traffic conditions in the associated 
section in a manner which will also be made clear 
as the description proceeds. 
Each track section is provided at the entering 

end of the Section. With What I shall term a de 
Coding relay of the Saturation type, designated 
by the reference character DR, only the relay 
DR associated with section 3-4 being shown in 
the drawings. This relay in the form here ii 
lustrated comprises a main Core 6 of the three 
legged shell type, and an auxiliary C-shaped core 
which is separated from the one outside leg 68 

of the core 6 by a pair of air gaps 8. The main 
core 6 is provided with a primary winding 9 con 

The coding device CT-33 is constantly 
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2 
sisting of a single coil disposed on the leg 6a; 
with an input or saturation Winding consist 
ing of two coils a and Sib disposed on the two 
legs 6 and 60, respectively, and connected in se 
ries in Such manner that current foWing in these 
two coils will cause a flux to circulate around the 
closed path formed by the associated legs but 
not in the path including the leg 8a; and with a 
Secondary or output winding consisting of two 
coils a and ib disposed on the two legs Sb 
and 6, respectively, and connected in series in 
Such manner that the voltages induced in these 
two coils due to flux from the primary winding 
9 are additive. The auxiliary core is provided 
With a Secondary or output winding 2 consisting 
as here shown of a single coil. 
The primary winding 9 of relay DR is con 

Stantly connected with terminals BX and CX 
of the alternating current source, and it Will be 
apparent that with the two coils a and b of 
the input winding arranged in the manner just 
described the flux due to the current fiowing in 
the primary Winding will normally not induce 
any net Voltage in the Winding since the volt 
ages induced in the two coils of this winding will 
be equal and opposite. The input winding it is 
energized from the associated track section 3-4 
through the medium of a relay transformer RT 
Which insulates the Winding from the track 
rails, and a rectifier R1 which converts the coded 
alternating current received from the rails into 
pulses of unidirectional current in winding 2. 
The parts are SO proportioned that during the 
“on' period of the code, the rectified current in 
Winding () will saturate the portion of the main 
core on which the secondary winding is wound, 
SO that this portion of the core will have a high 
reluctance for the primary flux. The primary 
flux Will then have a path of lower reiuctance 
through the air gaps 8 and the auxiliary core , 
and the voltage induced in the secondary wind 
ing 2 Will therefore be relatively high while that 
induced in the secondary winding Will be rela 
tively low. During the 'off' period of the code, 
however, the input winding receives no cur 
rent, and under these conditions, the portion of 
the core on which the secondary winding is 
Wound Will form a lower reluctance path for the 
flux from the primary Winding than the path 
through the air gaps 8 and the auxiliary core , 
thus causing the Voltage induced in the secondary 
Winding to be relatively high, and the voltage 
induced in the Secondary winding 2 to be rela 
tively low. 
In Order to reduce the power which is required 

to Saturate the relay core 6, the two legs 6b and 6c 
of this core may be provided with portions 20 of 
reduced CrOSS Section between the input, or satu 
rating winding and the secondary winding 
in the manner shown. With the core con 
Structed in this manner, the current which must 
be Supplied by the track circuit need only be 
large enough to Saturate these portions of re 
duced CrOSS Section of the core, and need not be 
large enough to Saturate the complete magnetic 
circuit. When the portions of reduced cross sec 
tion of the core are saturated, these portions of 
the magnetic circuit are, in effect, two large air 
gaps Which have a greater reluctance than the re 
luctance of the physical air gaps 8 between the 
auxiliary core and the main core. With the 
Ordinary three-legged type of saturation relay, it 
is necessary to Saturate a complete magnetic cir 
cuit, Which must be large in order to provide high 
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impedance to alternating current when the core 
is not saturated. 
The current which is induced in the Secondary 

winding of the decoding relay DR is rectified 
by an associated rectifier R2, and is impressed 
across a portion 38 of the primary Winding of an 
associated decoding transformer DT in Such man 
ner that this current will flow through the portion 
3a from left to right, as indicated by the arrow. 
The current induced in the secondary winding 2 
of the decoding relay DR, is likewise rectified by 
an associated rectifier R3, and is impressed acroSS 
another portion 3b of the primary Winding of the 
associated decoding transformer DT in such man 
ner that this current Will flow through the por 
tion 3b from right to left, as indicated by the 
arrow. It will be seen, therefore, that When 
coded current is being supplied to the decoding 
relay DR, both portions 3a and 3b of the pri 
mary of the decoding transformer DT Will be : 
supplied with direct current, which current Will 
flow through these portions in opposite direc 
tions, but that, during the "on' period of the 
code, the current which flows in the portion 3 
will be considerably larger than that which flows 
in the portion 38 whereas, during the 'off' period 
of the code, the current which foWS in the por 
tion 3a Will be considerably larger than that 
which flows in the portion 39. It follows, there 
fore, that whenever coded current is being Sup- - 
plied to the decoding relay, an alternating current 
Will be induced in the decoding transformer DT 
in Substantially the saline manner as has been a C 
complished heretofore by a decoding relay hav 
ing a moving contact, and that this alternating '' 
current will have a frequency which depends upon 
the code frequency. 
The decoding transformer DT supplies energy 

to the relay H3 for Section 3-4 through the me 
dium of a Secondary Winding & and a rectifier 
R. Relay H3 is a direct current relay and is so 
designed that it will remain energized whenever 
transformer DT is receiving energy from either 
the 75 or the 180 code. The decoding transform 
er DT for Section 3-4 also supplies energy to a 
direct current decoding relay J3 which is con 
nected With a portion of the Winding of the de 
coding transformer through a decoding unit 
DU-89. The details of construction of the de 
coding unit DU-88 are not shown in the draw 
ingS, but this unit usually comprises a rectifier and 
a reactor condenser tuning unit for tuning relay 
J, whereby this relay will be energized when and 
only when the 180 code is being supplied to the 
decoding relay. 
When relays H and J3 are both energized, a 

circuit is completed for lamp G of signal S3, which 
circuit passes from terminal BX of the source 
through front contact 8-8a of relay H3, front. 
contact 9-9 of relay J3 and the filament of 
lamp G to terminal CX. When this circuit is 
closed, lamp G is lighted and under these con 
ditions signal S3 indicates proceed. When relay 
His energized and relay J3 is deenergized, lamp 
Y of Signal Sthen becomes lighted by virtue of 
a circuit which passes from terminal BX through 
front contact f8-8a of relay H3, back contact 
FS-9 of relay J and the filament of lamp Y to 
terminal X, and under these conditions, signal S3 
indicates caution. When, however, relay H3 is 
deenergized, lamp R of signal S3 becomes lighted 
by Virtue of a circuit which passes from terminal 
BX of the Source through back contact 8-8b 

s 

O 

2.5 

3. 5 

40 

45 

50 

55 

of relay H. and the filament of lamp R of signal 75 



O 

:15 

20 

:25 

:30 

35 

40 

45 

(3 

f8-8a of relay H3 and contact 

2,215,823 
S3 to terminal X, thus causing this signal to 
indicate stop. 
The operation of the apparatus as a whole is 

as follows: Section 3-4 will be supplied with 
the 180 code or the 75 code according as the sec 
tion next in advance is unoccupied or occupied. 
When section 3-4 is supplied with 180 code and 
no train occupies this section, all parts will oc 
cupy the positions in which they are shown in 
the drawings. That is to say, relays H3 and J3 
Will both be energized, the circuit for the pro 
ceed lamp G of signal S3 including contact 

9-98. Of 
relay J Will be closed, thus causing this lamp to 
be lighted So that the signal Will indicate pro 
ceed, and the circuit for the primary of trans 
former TT including front contact f -a of 
relay H3 and contact 5 of coding device CT-80 
Will be closed so that the section next in rear of 
section 3-4 will also be supplied with 180 code. 
When section 3-4 is supplied with the 75 code 

and no train occupies this section, relay H3 will 
remain picked up but relay J3 will become re 
leased, thus causing signal S3 to indicate caution. 
The rails of the section next in rear of section 
3-4, however, will continue to be supplied with 
180 code in the same manner as When Section 
3-4 is supplied with the 180 code and no train 
occupies this section. 
When a train enter's section 3-4, the train will 

shunt a Way coded current from the decoding 
apparatus, and relays H3 and J3 will then both 
become released, thus causing signal S3 to indi 
cate stop. Furthermore, with relay H3 released, 
the circuit for the primary of track transformer 
TT3 including back contact f-f Tb of relay H3 
and contact 6 of coding device CT-75 will now 
be closed, thus causing the rails of the Section 
next in rear of section 3-4 to be supplied with 
the 75 code. 
When rectified current is supplied to the two 

portions 3a and 3b of the primary winding of 
the decoding transformer DT in the manner 
shown in Fig. 1, the two rectifiers R2 and R3 pro 
Wide low resistance paths for the Currents in 
duced by flux decay in the transformer core, and 
as a result when either portion of the primary 
winding becomes deenergized, the flux set up by 
that portion does not die down to a low value 
immediately. Inasmuch as the flux in the core 
of the transformer DT alternately reverses its 
direction, this delay, in the decay of the flux 
makes it difficult to build up current quickly in 
the portion of the primary winding which is to 
be next energized, and the overall, efficiency of 
the decoding transformer as well as the effi 
ciency of the decoding apparatus as a whole is 
therefore lowered somewhat. The efficiency of 
the decoding apparatus may be improved by using 
a different type of decoding transformer which 
is designed particularly with a view to enable it 
to operate efficiently in connection with the de 
coding relay DR and the associated rectifiers R? 
and R3, and in Fig. 2, I have shown the appa 
ratus modified to include one type of decoding 
transformer which is suitable for this purpose. 

Referring to Fig. 2, the apparatus here shown 
is similar in all respects to that shown in Fig. 1 
except for the decoding transformer which is 
here designated DT. This transformer Com 
prises a core 20 provided with a primary wind 
ing 2 which is connected with the output ter 
minals of the rectifier R2, and a core 24 pro 
vided with a primary winding 25 which is con 
nected with the output terminals of the rectifier 

3 
R. This transformer also comprises two sec 
Ondary Windings 22 and 23 which link both cores 
20 and 24, and which are connected respectively 
With the input terminals of the rectifier R4 and 
With the input terminals of the decoding unit 
DU-f80. The primary windings are so arranged 
that the unidirectional fluxes which are set up 
in the cores 23 and 24 when current is being sup 
plied to these windings will thread the secondary 
Windings in opposite directions, and in order to 
cause the flux to decay quickly in the cores 20 
and 24 when the associated primary winding be 
Comes deenergized in spite of the low resistance 
paths provided by the rectifiers R2 and R3 for 
the currentS induced in the primary windings by 
the decaying flux, each core is provided with one 
or more air gaps 26 or their equivalent, two such 
air gaps being shown in the drawings because of 
the greater ease of assembly of the transformer 
Which is afforded by this arrangement. 
With the decoding transformer constructed 

and arranged in this manner it will be apparent 
that when the decoding relay DR is being sup 
plied With coded current, the primary Windings 
21 and 25 of the decoding transformer will be 
alternately supplied with pulses of direct cur 
rent and Will set up in the cores 2 and 24 pulsat 
ing unidirectional fiuxes which in turn will in 
duce alternating currents in both secondary 
Windings 22 and 23 to thereby operate the relays 
H and J3, in Substantially the same manner as 
Was previously described in connection with Fig. 
l. It Will also be apparent that due to the fact 
that the cores 29 and 24 have relatively high re 
luctances, and the further fact that the fuxes : 
Set up in these cores always thread these cores 
in the Same directions, the rate of growth and 
decay of the fluxes in these cores will be very 
rapid, whereby the efficiency and operation of 
the decoding apparatus as a, whole is materially 
improved. 

Referring now to Fig. 3, the apparatus in the 
form here shown includes a decoding trans 
former DT2 provided with two primary windings 
2 and 28 and two secondary windings 29 and 30. 
The primary winding 27 is connected with the 
output terminals of the rectifier R2 in series with 
a resistor X, and the primary winding 28 is 
connected with the output terminals of rectifier 
R3 in series with a resistor X2. The resistor X1 
is also connected with the output terminals of 
the rectifier R3 by means of two wires 3 and 32, 
While the resistor X is similarly connected with 
the output terminals of the rectifier R2 by means 
of the Wire 3 and a wire 33, whereby when the 
rectifier R is delivering current, a voltage will 
be impressed on the resistor X2 and when the 
rectifier R is delivering current, a voltage will 
be impressed on the resistor X1. It Will be 
noted that the wires 32 and 33 also serve to con 
nect the two primary windings 2 and 28 in 
parallel. The Secondary winding 29 is connected 
with the input terminals of the rectifier R4 and 
the Secondary winding 3 () is connected with the 
input terminals of the decoding unit DU-8. 
The parts are so arranged that the pulsating 

direct current which is supplied to the primary 
WindingS 27 and 28 from either the rectifier R2 
Or the rectifier R3 will set up cumulative fluxes 
in the core of the transformer DT2, but that the 
flux which is set up by current from the recti 
fier R.? Will traverse the core of the transformer 
in the opposite direction from that which is set 
up by current from the rectifier R3, and it will 
be seen, therefore, that when coded current is be 
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4 
ing Supplied to the decoding relay DR, an alter 
nating Voltage will be induced in the secondary 
WindingS 29 and 30 of the decoding transformer 
to thereby operate the relays H3 and J3 in a man 
ner Similar to that described in connection with 
Fig. 1. The function of the resistors XI and X2 
and the aSSociated connections is to provide a 
Sharp cut-off in the output of each rectifier R2 
and R8 when the current supplied to such recti 
fier from the associated secondary winding or 
i2 of the decoding relay DR is decreasing. For 
example, aSSume that the voltage induced in 
Secondary Winding is increasing and the volt 
age induced in secondary winding' 2 of relay DR, 
is decreasing, as will be the case during the “off' 
period of the code. Under these conditions, as 
Soon as the Voltage from rectifier R2 exceeds the 
potential drop across resistor X2 due to the de 
caying current from rectifier R3, the current 
from rectifier R3 will be stopped just as though 
it had been stopped by opening the contact of a 
relay. In like manner, during the “on' period of 
the code when the voltage in winding 2 is in 
creasing and that in winding it is decreasing, as 
Soon as the voltage from rectifier R3 exceeds the 
potential drop across resistor X due to the de 
caying current from rectifier R2, the output of 
rectifier R2 will be interrupted. It will be seen, 
therefore, that with the arrangement shown in 
Fig. 3 the amount of saturating current fed into 
the decoding relay from the track circuit need 
not be great enough to completely saturate the 
relay core, but need only be sufficient to cause, 
when present, Voltage from the winding to 
be less than the voltage from winding 2 and, 
When not present, to permit the voltage from 
Winding 2 to be slightly greater than the voltage 
from winding f. 

Referring now to Fig. 4, as here shown the ap 
paratus is the same as that shown in Fig. 3, ex 
cept that the two primary windings 27 and 28 of 
the decoding transformer DT2 instead of being 
connected with the output terminals of the as 
Sociated rectifiers R2 and R3 through separate re 
Sistors are connected With the Output terminals 
Of these rectifiers through a common resistor X3 
across which a constant potential is maintained 
by means of a transformer T5 and a rectifier R5. 
The parts are so arranged that the current which 
is Supplied to the primary winding 27 from the 
rectifier R2 will flow through this winding in the 
Opposite direction to that which is supplied to 
the primary winding 28 from the rectifier R3, 
and the polarity of rectifier R5 is such as to op 
pose the voltages of rectifiers R and R3. It will 
be seen, therefore, that the rectifier R5 may be 
considered as a biasing rectifier which supplies 
no load except that which it Supplies to resistor 
X3, and the purpose of which is to prevent cur 
rent from flowing from either rectifier R2 or 
R3 when their output voltages are below this bias 
Voltage which will always be below the peak out 
put voltage of the rectifier. With this arrange 
ment, when the voltage of the Secondary wind 
ing of decoding relay DR predoininates so that 
current is being supplied to secondary Winding 
27 of decoding transformer DT2 through recti 
fier R2 the voltage drop across the resistor X3 
due to this current will be high enough to pre 
vent current from being Supplied to secondary 
28 from Secondary 2 through rectifier R3, and 
when the voltage of secondary winding 2 of de 
coding relay DR predominates So that current is 
being supplied to secondary winding 28 of de 
coding transformer DT2 through rectifier R3, the 
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Voltage drop across resistor X3 due to this latter 
Current Will be high enough to prevent current 
flowing from Secondary winding to secondary 
27 through rectifier R2. It will be seen, therefore, 
that this arrangement has the advantage of pre 
Venting the continued flow of current from either 
rectifier R or R3 due to their short circuiting ac 
tion across the associated primary windings 27 
and 28 when the alternating current supply to 
them is interrupted or reduced to a relatively 
OW Walue. 
The Operation of the apparatus as a whole 

When constructed as shown in Fig. 4 is similar to 
that previously described in connection with Fig. 
1 and it is believed, therefore, that this opera 
tion will be readily understood from the forego 
ing description without further detailed descrip 
tion. 

Referring now to Fig. 5, the apparatus here 
shown differs from that shown in Fig. 4 only in 
that the common biasing resistor X3 and asso 
ciated biasing rectifier R5 shown in Fig. 4 have 
been replaced by two separate biasing resistors 
X and XT across which separate biasing poten 
tials are maintained by means of associated 
transformers T6 and T7 and rectifiers R6 and R7. 
With this arrangement the biasing rectifiers and 
asSociated resistors act to interrupt the currents 
Set up by the decaying flux in the transformer 
core at a predetermined value in exactly the 
same manner as was described for the common 
biasing rectifier R5 and resistor X3 in Fig. 4. 
Although I have herein shown and described 

only a few forms of apparatus embodying my in 
vention, it is understood that various changes 
and modifications may be made therein within 
the Scope of the appended claims without de 
parting from the spirit and Scope of my inven 
tion. 

Having thus described my invention, what I 
claim is: 

1. In combination, a section of railway track, 
means for supplying coded current to the rails 
of said section; a Saturation relay comprising a 
primary winding, a saturation winding, and two 
secondary windings inductively coupled in Such 
manner that if said primary winding is Supplied 
With alternating current a relatively high Voltage 
Will be induced in the one secondary winding or 
the other secondary winding according as said 
saturation winding is or is not Supplied with di 
rect current; means for constantly Supplying 
said primary winding with alternating current, 
means for supplying said saturation Winding with 
coded direct current from the rails Of Said Sec 
tion, a decoding transformer having two pri 
mary windings, means including a rectifier Con 
nected with the one primary winding of Said 
decoding transformer for supplying it with di 
rect current from said one secondary winding of 
said relay, means including another rectifier 
connected with the other primary Winding of 
said decoding transformer for supplying it. With 
direct current from said other secondary Wind 
ing of said relay, traffic controlling apparatus 
controlled by the alternating current which is 
induced in said decoding transformer by the 
direct currents supplied to its two primary wind 
ings, and impedance means aSSociated with the 
primary windings of said decoding transformer 
for reducing their inductance when the Supply 
of direct current thereto is cut off to minimize the 
short circuiting action of Said rectifiers on Said 
windings for currents induced therein due to the 
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2,215,823 
decaying flux of the transformer core to improve 
the efficiency of the apparatus. ''. 

2. In combination, a section of railway track, 
means for supplying coded current to the rails 
of Said Section; ...a...Saturation relay comprising a 
primary winding, a Saturation winding, and two 
Secondary windings inductively coupled in such 
manner that if said primary winding is supplied 
with alternating current a relatively high voltage 
Will be induced in the one secondary Winding or 
the other secondary winding according as said 
Saturation winding is or is not supplied with di 
rect current; means for constantly supplying said 
primary Winding with alternating current, means 
for Supplying said Saturation winding with coded 
direct current from the rails of said section, a 
decoding, transformer comprising two primary 
Windings and a secondary winding and two sep 
arate, cores one linking each primary winding 
With Said Secondary winding, means including a 
rectifier for connecting the one primary. Wind 
ing of Said decoding transformer with said one 
Secondary winding of said saturation relay, 
means including another rectifier for connecting 
the other primary winding of said decoding 
transformer with said other secondary winding 
of Said saturation relay, whereby when coded 
Current is being supplied to the rails of Said sec 
tion there will be induced in the secondary. Wind 
ing of said decoding transformer an alternating 
current having a frequency corresponding to the 
code frequency, and traffic governing apparatus 
Controlled by the alternating current which is 
induced in said last mentioned secondary wind 
ing, each said, core being provided with an air 
gap to reduce the impedance of the associated 
primary Winding after power is removed to im 
prove the efficiency of said transformer. 

3. In combination, a section of railway track, 
means for supplying coded current to the rails 
of Said section; a saturation relay comprising a 
primary Winding, a saturation winding, and two 
Secondary windings inductively coupled in such 
manner that if said primary winding is supplied 
With alternating current a relatively high voltage 
will be induced in the one secondary winding or 
the other Secondary winding according as said 
Saturation winding is or is not supplied with di 
rect current; means for constantly supplying 
Said primary winding with alternating current, 
means for Supplying said saturation Winding with 
coded direct current from the rails of said sec 
tion, a decoding transformer having two primary 
windings, means including one rectifier con 
nected with the one primary winding of said 
decoding transformer for supplying it with di 
rect current from said one secondary winding 
of said relay, means including another rectifier 
connected with the other primary winding of 
said decoding transformer for supplying it with 
direct current from said other secondary wind 
ing of Said relay, impedance means associated 
With the primary Windings of said transformer 
for causing a quick cut-off in the currents sup 
plied to Said windings, and traffic controlling 
apparatus controlled by the alternating current 
which is induced in said decoding transformer by 
the direct currents supplied thereto by said sec 
Ondary Windings of said relay. 

4. In combination, a section of railway track, 
means for Supplying coded current to the rails of 
Said section; a Saturation relay comprising a 
primary Winding, a Saturation Winding, and two 
Secondary Windings inductively coupled in Such 
manner that if said primary winding is supplied 

S 
With alternating current a relatively high voltage 
will be induced in the one secondary winding or 
the other secondary winding according as Said 
Saturation winding is or is not supplied with di 
rect current; means for constantly supplying 
said primary winding with alternating current, 
means for supplying said saturation winding with 
coded direct current from the rails of said section, 
a decoding transformer having tWO primary 
windings, means including a rectifier, connected 
with the one primary Winding of Said decoding 
transformer for supplying it with direct current 
from Said one Secondary Winding of Said relay, 
means including another rectifier connected With 
the other primary winding of said decoding 
transformer for supplying it with direct current 
from said other secondary winding of said relay, 
said two primary windings of said decoding trans 
former being so arranged that the currents Sup 
plied thereto will flow therein in opposite direc 
tions, means including a biasing resistor con 
nected in series with the primary windings of 
Said decoding transformer for providing a sharp 
cut-off in the output of said rectifiers, and traffic 
controlling apparatus controlled by the alter 
nating current which is induced in said decoding 
transformer by the direct currents supplied to 
its primary WindingS. 

5. In combination, a section of railway track, 
means for supplying coded current to the rails 
of said section; a saturation relay comprising a 
primary winding, a saturation winding, and two 
Secondary Windings inductively coupled in Such 
manner that if said primary winding is supplied 
With alternating current a relatively high voltage 
Will be induced in the One Secondary Winding or 
the other Secondary Winding according as Said 
saturation winding is or is not Supplied with di 
rect current; means for constantly Supplying 
said primary winding, with alternating current, 
means for supplying said saturation Winding With 
coded direct current from the rails of Said Sec 
tion, a decoding transformer having two primary 
windings, means including a rectifier connected 
With the one primary Winding of said decoding 
transformer for supplying it with direct current 
from said one secondary winding of Said relay, 
means including another rectifier connected With 
the other primary winding of said decoding 
transformer for supplying it with direct current 
from said other secondary winding of Said relay, 
said two primary windings of said decoding trans 
former being so arranged that the currentS Sup 
plied thereto will flow therein in opposite direc 
tions, a resistor connected between said primary 
Windings of said decoding transformer and the 
associated rectifier and acting as a common path. 
for the flow of current from each rectifier to the 
associated primary winding, means for impres 
sing across said resistor a biasing voltage which 
opposes the voltage of the rectifiers, and traffic 
controlling apparatus controlled by the alter 
nating current which is induced in said decoding 
transformer by the direct currents supplied to its 
primary windings. 

6. In combination, a section of railway track, 
means for supplying coded current to the rails 
of said section, a transformer comprising two 
primary windings and a secondary winding in 
ductively coupled together, means including two 
rectifiers one connected with each primary Wind 
ing and a relay connected with the rails of Said 
section for alternately supplying to Said primary 
Windings pulses of direct current in accordance 
With the code frequency to induce in Said Sec 
ondary winding an alternating current the fre 
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6 
quency of which depends upon the code frequency, 
traffic governing means controlled in accordance 
With the frequency of the current induced in 
Said Secondary Winding, and impedance means 
aSSociated with the primary windings of said 
transformer for reducing their inductance after 
each direct current pulse is supplied thereto to 
minimize the short circuiting action of the asso 
ciated rectifier for currents induced in the wind 
ings by the decaying flux in the transformer core 
to improve the efficiency of the apparatus. 

7. In combination, a transformer comprising 
two primary windings and a secondary Winding 
inductively coupled together, means including 
two rectifiers one connected with each primary 
winding for alternately supplying to said primary 
Windings pulses of direct current to induce in 
said secondary winding an alternating current 
having a frequency which depends upon the rate 
at which the direct current pulses are Supplied 
to said primary windings, resistance means aSSO 
ciated with each primary Winding of said trans 
foi'Inner for reducing the inductance of the aSSO 
ciated winding following each current pulse Sup 
plied thereto to improve the efficiency of said 
transformer, and electroresponsive means Con 
trolled by said secondary Winding and Selectively 
responsive to the frequency of the alternating 
current induced therein. 

8. In combination, a transformer comprising 
two primary windings and a secondary Winding 
inductively coupled together, means including a 
pair of rectifiers for alternately supplying direct 
current to said primary Windings to induce in 
said secondary winding an alternating current 
having a frequency which depends upon the rate 
at which the direct current is alternately Sup 
plied to said primary windingS, impedance means 
associated with said primary windings for cauS 
ing the flux induced by the direct current Sup 
plied to said primary windings to decay quickly 
between pulses of current, and Signaling means 
controlled by said secondary winding and Selec 
tively responsive to the frequency of the alter 
nating current induced therein. 

9. In combination, a transformer comprising 
two primary Windings and a secondary winding, 
two separate cores one linking each primary 
Winding with said Secondary Winding, means in 
cluding two rectifiers one connected with each 
primary winding for alternately Supplying to 
said primary windings pulses of direct current 
to induce in said secondary winding an alter 
nating current having a frequency which depends 
upon the rate at which the direct current pulses 
are supplied to said primary windings, an air 
gap in each said core for causing the flux in the 
core to decay quickly following each current 
pulse supplied to the associated primary Winding, 
and electroresponsive means controlled by Said 
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secondary winding and selectively responsive to 
the frequency of the alternating current induced 
therein. 

10. In combination, a transformer comprising 
two primary windings and a secondary winding, 
two separate cores one for linking each primary 
winding With said secondary winding, means for 
alternately supplying current to said primary 
Windings from Separate Sources of alternating 
current through rectifiers whereby an alternating 
current will be induced in said secondary wind 
ing having a frequency which depends upon the 
rate at which current is supplied to said primary 
Windings, said cores being constructed to have 
reluctances sufficiently high so that the flux in 
each core will decay quickly between the pulses 
of Current which are Supplied to the associated 
primary Winding, and signaling means connected 
with said secondary winding and selectively re 
Sponsive to the frequency of the current induced 
in Said Secondary Winding. 

11. In combination, a transformer comprising 
tWO primary Windings and a secondary winding 
inductively coupled together, a resistor, means 
including two rectifiers one connected in series 
With each of said primary windings through said 
resistor for alternately supplying to said primary 
Windings current pulses in such manner that the 
Current pulses always flow in said resistor in the 
Same direction but flow in opposite directions in 
said primary windings, whereby an alternating 
Voltage is induced in said secondary winding hav 
ing a frequency which depends upon the fre 
quency of Said current pulses, means for impres 
Sing acroSS Said resistor a Voltage which opposes 
that due to said rectifiers to provide a sharp 
cut-off in the current supplied to said primary 
windings, and an electroresponsive device con 
trolled in accordance with the frequency of the 
Current induced in said secondary Winding. 

12. In combination, a transformer comprising 
two primary windings and a secondary winding 
inductively coupled together, a resistor, means 
including two rectifiers one connected in series 
With each of said primary windings through said 
resistor for alternately supplying to said primary 
Windings current pulses in such manner that the 
Current pulses always flow in said resistor in the 
Same direction but flow in opposite directions in 
Said primary windings, whereby an alternating 
Voltage is induced in said secondary winding 
having a frequency which depends upon the fre 
quency of Said current pulses, means including a 
third rectifier for impressing across said resistor 
a Voltage which opposes that due to said first 
mentioned rectifiers to provide a sharp cut-off 
in the currents supplied to said primary windings, 
and an electroresponsive device controlled in ac 
Cordance with the frequency of the current in 
duced in Said Secondary winding. 
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