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My invention relates to railway signaling ap 
paratus of the type involving track circuits, and 
has for an object the provision, in apparatus of 
this type, of a track circuit including a relay 
Which Will respond in one way to the decrease in 
Current Supplied to it when a train enters the 
aSSOciated Section and in another way to the in 
Crease in Current supplied to it when the train 
leaves the section, but which will not be affected 
by Steady Value of the track circuit current or to 
gradual changes in the current Supplied to the 
relay due for example to changes in ballast con 
ditions. 

I Will describe two forms of apparatus em 
bodying my invention, and will 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 view show 
ing a modification of a portion of the apparatus 
ShoWn in Fig. 1 and also embodying my inven 
tion. 

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

Referring first to Fig. 1, the reference char 
acters and a designate the track rails of a 
Stretch of railway track along which traffic nor 
mally moves in the direction indicated by the 
arrow. These rails are divided by insulated joints 
2 to form a plurality of track sections, of which 
Only one complete section, D-E, is shown in the 
drawing. Traffic moving through Section D-E. 
from left to right is governed by a signal S, 
Which as here shown, is a light signal comprising 
a proceed lamp G, a caution lamp Y, and a Stop 
lamp R. 

Section D-E is provided with a track circuit 
comprising a battery H. connected acroSS the rails 
at the exit end of the section, as well as the pri 
nary 6 of a transformer T and the Winding of 
a relay F connected in Series across the rails at 
the entering end of the Section. The Secondary. T 
of the transformer T is connected. With the Oper 
atting Winding of a relay A. 

Relay A is a polarized relay comprising a U 
shaped core 3, which is either a permanent mag 
net or is permanently magnetized by means ex 
terior to the core. Pivotally mounted at 4a in 
the back strap of the core 3 is an armature 4, 
which is arranged to oscillate between the two 
pole faces of the core, and which carries a Wind 
ing 5 which receives energy from the secondary 

of the transformer T. The armature 4 COop 
erates with pairs of contacts 8, 9 and G in Such 
manner that contacts 8 and 9 are closed when the 

(C. 246-4) 
armature 4 is SWung to the right, which I will 
term its “normal' position, and contact fo is 
closed when this armature is swung to the left 
or “reverse' position. 
The relay F may be a neutral relay. 5 
ASSOCiated. With the relays A and F is a third 

relay K, which is a distant relay controlled by 
the following circuit: From terminal B of a suit 
able Source of current at location E, through 
front contact 4 of relay F at location E, normal 
contact 9 of relay A at location E, and winding 
of relay K, to terminal C of the same source of 
current. . 

The proceed lamp G is provided with a cir 
cuit which passes from terminal B, through nor- 5 
mal contact 8 of relay A, front contact f of relay 
F, front point of contact 3 of relay K, and lamp 
G to terminal C of the same source of current. 
The caution lamp. Y is provided With a circuit 
which passes from terminal B, through normal 20 
contact 8 of relay A, front contact of relay F, 
back point of contact 3 of relay K, and lamp Y 
to terminal C. The stop lamp R is provided with 
tWO circuits. One of them is from terminal B, 
through the reverse contact iO of relay A, and 25 
lamp R, to terminal C. The other is from ter 
minal B, through back contact 2 of relay F an 
lamp R to terminal C. . m 
The operation of the System is as follows: 

When section D-E is unoccupied, armature 4 of 30 
relay A is in the normal position, as shown in the 
drawing, and relay Fis energized by current from 
battery H. If the section next in advance is also 
unoccupied, relay K is energized. Lamp G will 
then be lighted, so that signal S will indicate pro- 35 
ceed. If, however, the Section in advance of point 
E is occupied by a train, relay K will be deen 
ergized, so that lamp Y will be lighted and signal 
S Will indicate caution, 
I will now assume that a train enters section 40 

D-E. When this occurs, the shunt afforded 
by the wheels and axles of such train will Sud 
denly reduce the amount of current flowing in 
primary 6 of transformer. T, and this sudden 
change in the primary current will induce an 45 
impulse of current in secondary 7 of Such polar 

0. 

ity as to reverse the position of armature 4. This 
armature will then remain in its reverse posi 
tion, because relay A is characterized by the fact 
that when it becomes deenergized, the arma- 50 
ture remains in the position corresponding to 
the polarity of the current with which the relay 
was last energized. In other Words, relay A is 
what is known as a “last position” relay. If the 
shunt afforded by the wheels and axles of the 55 
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train is sufficiently effective, the current Supplied 
to relay F will be reduced to less than the re 
lease value of this relay, and this relay Will ac 
cordingly operate to open its front contacts and 
close its back contacts but if the current Sup 
plied to primary Winding 6 and the Winding of 
relay Fis not reduced to the release point of relay 
F, the latter relay will remain energized. In 
either event the circuits for the proceed lamp 
G. and caution lamp Y will be opened at contact 
8 of relay A, and if relay Freleases they Will also 
be opened at contact of this relay; the first 
circuit for stop lamp R will be closed at contact 

of relay A and if relay F releases the Second 
circuit for lamp R will be closed at back contact 
22 of this relay. Signal S will then indicate stop. 
When the train leaves section D-E, there will 

be a sudden increase in the amount of current 
supplied to primary 6 of transformer T and this 
sudden change in the primary current will cause 
an impulse to be induced in Secondary 7 of Such 
polarity as to return the armature 4 to its normal 
or right-hand position. This armature will there 
after reimain in its normal position until the re 
lay again becomes energized by an impulse of re 
verse polarity. If relay F was deenergized while 
the train was in the section, this relay will again 
become energized. Relay K will have become de 
energized due to the train entering the Section 
in advance of section D-E, and so signal S will 
indicate caution until the train passes out of 
Such section in advance, when it will again in 
dicate proceed. 
The operation of relay A is independent of the 

energy level at the left-hand end of the Section 
D-E, and is dependent only on the change in the 
amount of current Supplied to transformer T 
when a train enters or leaves the Section. It 
follows that changes in the characteristics of 
the track circuit due to variations in Weather or 
other conditions will not affect the operation of 
this relay. During dry weather conditions when 
Very good shunting action is necessary to cause 
relay F to release in response to a train entering 
the section, relay A will be reversed by a rela 
tively poor shunt because of the relatively large 
change in the amount of current Supplied to this 
relay as the train enters the section; whereas 
during Wet weather conditions when relay A may 
not be so sensitive, relay F will be released by a 
relatively poor shunt. The combination of the 
two relays A and F provides, therefore, for re 
liable shunting under all possible conditions of 
the track. 

If desired, relay F may be connected in mul 
tiple with the primary 6 of transformer T, as 
shown in Fig. 2, and a condenser .5 may then 
be included in series with primary 6 to prevent 
saturation of the core of transformer T by direct 
Current from the battery H. 
Although I have herein shown and described 

only two 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 depart 
ing from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In combination, a section of railway track, 
a source of current connected across the rails at 
one point in said section, means receiving energy 
from said rails at another point in said Section 
and selectively responsive to the changes in the 
value of the current received thereby due to the 
entrance of a train into the section and the exit 
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of a train from the section, a relay also receiving 
energy from the rails of said section and ar 
ranged to be effectively energized or not accord 
ing as the amount of energy which it receives 
is above or below a given value, and a signal 5 
associated with said section and controlled joint 
ly by said means and said relay in such manner 
as to provide a proceed indication when and Only 
when said means has responded to the exit of 
a train from the section and said relay is ef- 10 
fectively energized. 

2. In combination, a section of railway track, a 
source of direct current connected across the 
rails of Said section, a transformer the primary 
of which receives energy from said rails, a relay lis 
receiving energy from the secondary of Said trans 
former and selectively responsive to momentary 
impulses of one polarity or the other due to de 
crease or increase of the current supplied to the 
primary of said transformer, a second relay re-20 
ceiving energy from the rails of said Section and 
arranged to be effectively energized or not a C 
cording as the amount of energy which it re 
ceives is above or below a given value, and a 
signal associated with said section and controlled 
jointly by said two relays in Such manner as to 
provide a proceed indication when and only 
when the first relay has responded to an impulse 
of said other polarity and said Second relay is 
effectively energized. 30 

3. In combination, a section of railway track, a 
source of direct current connected across the rails 
of said section, a transformer the primary of 
which receives energy from said rails, a relay re 
ceiving energy from the secondary of said trans- 35 
former and having a polar armature Which noVeS 
to a normal or a reverse position in response to 
momentary impulses of normal or reversepolarity 
due to increase or decrease of the current supplied 
to the primary of the transformer and which re- 40 
mains in the position to which it was last moved 
until influenced by an impulse of the other po 
larity, a second relay receiving energy from the 
rails of said section and arranged to be effectively 
energized or not according as the amount of en- 45 
ergy which it receives is above or below a given 
value, a signal for said section, and means for 
causing said signal to indicate proceed. When and 
Only when said polar armature is in its normal 
position and said second relay is energized. 50 

4. In combination, a section of railway track, a 
source of direct current connected acroSS the 
rails of Said Section, a transformer the primary 
of which receives energy from said rails, a relay 
receiving energy from the secondary of said trans- 55 
former and having a polar armature Which moves 
to a normal or a reverse position in response to 
momentary impulses of normal or reverse polarity 
due to increase or decrease of the current Sup 
plied to the primary of the transformer and 60 
which remains in the position to which it was 
last moved until influenced by an impulse of the 
other polarity, a second relay receiving energy 
from the rails of said section and arranged to be 
effectively energized or not according as the 65 
amount of energy which it receives is above or be 
low a given value, a Signal for Said Section, a. 
proceed circuit for said signal closed only when 
said polar armature is in its normal position and 
said second relay is energized, and two stop cir- 70 
cuits for said signal one of which is closed when 
said polar armature is in its reverse position and 
the other of which is closed when said second relay 
is deemergized. 

5. In combination, a section of railway track, a 5 
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source of direct current connected across the rails 
of said section, a transformer the primary of 
which receives energy from said rails, a relay re 
ceiving energy from the secondary of Said trans 
former and selectively responsive to momentary 
impulses of one polarity or the other due to de 
crease or increase of the current supplied to the 
the primary of said transformer, a Second relay 
having its operating Winding interposed between 
said transformer primary and one of the track 
rails and arranged to be effectively energized Or 
not according as the amount of energy which it 
receives is above or below a given Value, and a 
signal associated with said section and controlled 
jointly by said tWo relays in Such manner as to 
provide a proceed indication when and only when 
the first relay has responded to an impulse of 
said other polarity and said second relay is ef 
fectively energized. 

6. In combination, a section of railway track, a. 
Source of direct current connected across the rails 
of Said Section, a transformer the primary of 
which receives energy from said rails, a relay re 
ceiving energy from the secondary of said trans 
former and Selectively responsive to momentary 
impulses of one polarity or the other due to de 
crease or increase of the current Supplied to the 
primary of said transformer, a condenser inter 
posed between the primary of said transformer 
and one of the track rails to prevent the flow of 
steady direct current in the transformer primary, 
a Second relay having its operating Winding con 
nected across the rails of Said section and ar 
ranged to be effectively energized or not accord 
ing as the amount of energy which it receives is 
above Or below a given value, and Signaling ap 
paratus associated with said section and con 
trolled jointly by said two relays. 

7. In combination, two successive sections of 
railway track, a Source of direct current con 
nected acroSS the rails of each section, a trans 
former for each section the primary of which re 
ceives energy from the rails of the section, a relay 
for each Section receiving energy from the Sec 
ondary of the associated section and each having 
a polar arnature which moves to a normal or a 
reverse position in response to momentary im 
pulses of normal or reverse polarity due to in 
crease or decrease of the current supplied to the 
primary of the transformer and which remains 

3. 
in the position to which it was last moved until 
influenced by an impulse of the other polarity, a 
second relay for each Section receiving energy 
from the rails of the section and arranged to be 
effectively energized or not according as the 5 
amount of energy which it receives is above Or 
below a given value, a third relay for the rear 
section, means for energizing said third relay if 
and only if the armature of the first relay for the 
forward section is in its normal position and the 0 
Second relay for the for Ward section is energized, 
a signal for the rear Section, and means for CauS 
ing said signal to indicate proceed if and Only if 
the arnature of the first relay for the rear Sec 
tion is in its normal position and the Second relay lib 
for the rear Section is energized and Said third 
relay is energized. 

8. In combination, a Section of railway track, a 
Source of current connected across the rails of 
said section, means including a contact controlled 20 
by energy received from said rails in Such manner 
aS to open upon a rapid decrease in the energy 
received by Said means occurring When a train 
enterS Said section and to remain closed if the 
energy received by Said means changes gradu- 25 
ally, a relay receiving energy from Said rails and 
arranged to be effectively energized or not ac 
COrding as the amount of energy which it receives 
is above or below a give value, a signal for said 
Section, and means for causing Said Signal to in- 30 
dicate proceed when and only when said contact 
is closed and said relay is energized. 

9. In combination, a section of railway track, a 
Source of current connected across the rails of said 
Section, means including a contact controlled by 35 
energy received from Said rails in such manner as 
to open upon a rapid decrease in the energy re 
ceived by said means occurring when a train enters 
said section and to remain closed if the energy re 
ceived by said means changes gradually, a relay re- 40 
ceiving energy from said rails and arranged to be 
effectively energized or not according as the 
amount of energy which it receives is above or be 
low a given Value, a signal for said section, a pro 
ceed circuit for said signal effective only when said 45 
contact is closed and said relay is energized, and a 
Stop circuit for said signal effective when said relay 
is deenergized. 

ALBERT L. WENCILL. 


