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This invention relates in general to a railway 
Signaling System, and has more particular ref 
erence to a signaling system employing polar 
ized track circuits. 

In Signaling Systems it is desirable that there 
should be no flash of the red signal, upon a 
change from yellow to green, for example, and 
Vice versa, and With a usual polarized track cir 
cuit employing a polar relay giving a red indi 
cation when deemergized, and giving yellow and 
green. When energized with reverse and normal 
polarities respectively, for example, on changing 
from yellow to green, or the reverse, a flash of 
the red occurs. 

This flash of the red can be overcome by using 
a polar relay having a neutral contact, which is 
Sustained in energized position during reverse of 
the current in the polar relay, by means of a 
Winding energized by the inductive reaction due 
to the change of the direction of flow of cur 
rent in the main Winding; as for example in 
relays of the retained polar neutral type, of the 
character disclosed in the patent to Larson, 
1,852,210 granted April 5, 1932. Such relays 
however are dependent for proper functioning 
upon inductive action, and when shunting, in 
Stead of Opening, of a circuit, is depended upon, 
this inductive reaction may be too weak for prac 
tical purposes unless an unsafely high voltage 
be employed across the track rails, to thereby 
CauSe an undue expenditure of energy and pos 
Sibly faulty response to a train shunt. 
With the above and other considerations in 

mind, it is proposed, in accordance with the pres 
ent invention, to provide a system employing di 
rect current retarded or slow release relays as 
sociated with rectifiers, whereby to impart to 
them polar characteristics. More specifically, it 
is proposed, for each usual track relay, to em 
ploy two track relays properly connected to rec 
tifiers So as to control the Signals along the 
wayside, for example, in accordance with the 
traffic conditions, and prevent any flashing of 
the red, and furthermore to prevent any "kick 
off' of signals in the rear, in absolute-permis 
Sive-block signaling Systems, as is well under 
stood by those well versed in this particular art. 

Furthermore, the new arrangement provides 
battery shunting characteristics since it is un 
necessary to employ such high inter-rail voltages 
as is necessary for other relays, such as retained 
polar neutral relays, as referred to above. 

Further objects, purposes and characteristic 
features of the present invention will appear as 
the description progresses, reference being made 

(CI. 246-45) 
to the accompanying drawing showing, solely by 
Way of example, and in no manner in a limiting 
Sense, tWO forms which the invention can as 
Sume. In the drawing:- 

Fig. 1 of the drawing shows, in a wholly dia 
grammatic manner, one form which this inven 
tion can assume. 

Fig. 2 is a fragmentary diagrammatic view of 
a modified form of the invention. 

Referring now to the drawing, and first to 
Fig. 1, there is here shown track rails 4 and 5, 
Separated into insulated track sections , 2 and 
3 by usual insulating joints 6. 

Since the apparatus at the entrance to each 
block, travel being in the direction of the ar 
iroW, is identical, the same reference characters 
With distinguishing exponents are employed for 
designating the various devices associated with 
each block. 
At the entrance to each block is a wayside 

Signal S, which in this particular case is shown 
as a three-indication Separate unit light signal 
having the indications G, Y and R for respec 
tively indicating clear, caution and danger. Con 
nected acroSS the entrance end of each block are 
tWO relayS GR and YR. Which together constitute 
a polar responsive track relay means, these two 
relays being connected in multiple across the 
track rails, with a rectifier 7 in series with the 
relay GR and a rectifier 8 in series with the re 
lay YR, which rectifiers can be of any usual or 
desired character, as for example a copper-oxide 
rectifier. These rectifiers are so poled that with 
one polarity, as normal, on the track rails, one 
only of the two relays is energized, and with 
the reverse polarity on the rails, the other only 
of these two relays is energized, as will appear 
more clearly in the following description. 

This track relay means constituted by the tWO 
relays GR, and YR, at the entrance to each block, 
controls the wayside signal S, and controls the 
application of track circuit energy to the block 
immediately to the rear thereof. 
Represented in block 3 by wheels and axles 9, 

is a vehicle, whereby to make block 3 an Oc 
cupied block. 
The invention can perhaps be best understood 

by a brief description of the conditions of the 
various blocks as shown in the drawing, due to 
the occupancy of block 3, and the non-occu 
pancy of blocks and 2. 
With block 3 occupied by the vehicle 9, track 

circuit energy is shunted away from the track re 
lays GR3 and YR3 whereby these two relays both 
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2 
release their contact fingers O, f, t2, 3, 4, 5, 
and 6 respectively. 
With relays GR3 and YR3 de-energized an 

energizing circuit for the Signal indication R is 
completed which includes contact finger 0 and 
back point, contact finger 4 and back point and 
indication R, Whereby to Set up a danger or stop 
indication at the entrance to the occupied block 3. 

Also, With relays GR3 and YR3 de-energized, a 
circuit is set up to apply current of a particular 
polarity, Which can be conveniently termed re 
verse polarity, to the block 2 immediately to the 
rear of the occupied block 3, this circuit includ 
ing the positive terminal of a source of energy, 
contact finger 5 and back point, contact finger 
f2 and back point, rail 4, relay YR2, rail 5, con 
tact finger and back point, and contact finger 
6 and back point, to negative. It will be ob 

Served that With positive energy applied to the 
rail 4, the rectifier 82 permits current to pass 
through it, and hence energize relay YR2, but 
With this polarity, the rectifier 72 prevents any 
appreciable amount of current from reaching 
relay GR, whereby the relays GR2 and YR2, con 
nected a CrOSS the entrance end of the block 2, 
are respectively de-energized and energized. 
The signal S2 at the entrance to block 2, there 

fore, displays a yellow or caution signal through 
an energizing circuit including contact finger 
and back point of GR2, contact finger 8 and 
front point of YR2 and the signal unit Y. 
With the track relays GR2 and YR2 at the en 

trance to block 2 in the positions just described, 
track circuit energy of the opposite polarity, to 
that applied to block 2, is applied to block and 
this can be conveniently termed energy of normal 
polarity. The circuit through which this energy 
Of normal polarity is applied to the rails of block 

includes contact finger 20 and front point of 
relay YR2, track rail 5, relay GR1, track rail 4, 
and contact finger 9 and front point of YR2. 

It Will be observed that with normal polarity 
of energy applied to the rails, block rectifier 
8 prevents any appreciable amount of energy 
paSSing through the relay YR-1, but the rectifier 

permits free passage of current through the 
relay GR. Thus, with GR1 energized and YR1 
de-energized, a circuit is completed for the clear 
or G indication of Signal S, which includes con 
tact finger 2 and front point of GR1, contact 
finger 22 and back point of YR, and the signal 
indication G, thus to indicate that block I has 
at leaSt One unoccupied block ahead of it. 
AS Will be obvious from the drawing, the track 

relays at the entrance to block control energy 
to the block to the rear of block so as to place 
energy of normal polarity on this block, to cause 
the Signal at the entrance to such block to in 
dicate green or clear, G. 

It Will be observed that the circuit arrange 
ment for each pair of track relays, for placing 
energy On the block to the rear, is so arranged 
that with both of the relays deenergized, energy 
of reverse polarity is placed on the block to the 
rear, but with any other arrangement, such as 
both relays energized, or with either of the two 
relays alone energized, energy of normal polarity 
is placed on the block to the rear. 
Should either of the rectifiers 7 or 8, when op 

erating as a blocking means for the flow of cur 
rent through its particular relay, become defec 
tive So as to allow sufficient current to pass 
through its relay to pick up the relay at a time 
When the relay should be de-energized, then the 
two relays Will be energized at the same time. 

2,038,094 
However with the circuit arrangement as shown 
and described, no signal energizing circuit is com 
pleted with both of the relays GR, and YR ener 
gized and accordingly a dark signal Will result 
thus protecting against false, clear or caution in 
dications due to defects in the rectifiers. 

If desired, there can be Supplied a Warning Sig 
nal energized through the front points of the two 
relays GR, and YR in series, with the warning 
Signal retarded in any desired manner as by be 
ing inherently slow to respond to current or by 
means of a thermal element or the like, whereby 
to prevent the Warning Signal from responding 
to current Supplied to it during the Short period 
Of time When the tWO relays are both up upon a 
change from clear to caution or the reverse, under 
proper operative conditions existing in the Sys 
tem. 

These track relays GR, and YR, are designed 
to be slow to release, upon being de-energized, 
and this can be accomplished, if not inherently 
Slow enough, in any one of a number of WayS, 
as, for example, by supplying each with a short 
circuited low resistance inductive Winding Where 
by, when the polarity of energy applied to a pair 
of Such relays is reversed, the relay Which is newly 
connected to receive energy, picks up its contact 
fingers before the companion relay releases its 
contact fingers, Whereby both relays are never 
de-energized except in case of the block being 
occupied. This results, accordingly, in never hav 
ing a condition for setting up a red indication 
except in an occupied block, and thereby ab 
Solutely prevents any flashing of the red signal 
upon a change from yellow to green or Vice 
WeSa. 

A further advantage of this arrangement of 
track relays is that a very quick shunting effect 
is produced, presumably due to the fact that 
a rectifier has a critical point of Voltage above 
Which it breaks doWn and below Which it offers 
an exceedingly large resistance, whereby, When 
a relay is shunted, the voltage across the relay 
is reduced to a figure below the break-down point 
of the rectifier and thus the shunt results in 
practically an Open circuit for that relay. 
With this arrangement of relays it has been 

found that no trouble is experienced in obtaining 
good Shunting characteristics even under adverse 
Weather conditions, and When very light cars are 
Under consideration. 

Referring now to Fig. 2, there is here shown a 
circuit arrangement for operating a searchlight 
type Signal. This signal includes a motor ele 
ment comprising a field member 23 which can be 
either a permanent magnet, or an electro-mag 
net, (but is here shown, for simplicity, as a per 
manent magnet), and an armature 24 which can 
be Supplied With current of either normal or re 
verse polarity, whereby to cause the armature to 
move itS Spectacle 25, from its de-energized biased 
position in which it is shown, to one or the other 
of its extreme positions. The spectacle carries 
colored light transmitting means R, G and Y 
which can thus be selectively placed to cooperate 
With a Single light Source 26, energized in any 
uSlal Or desired manner. 
When the relay GR is energized, and the relay 

YR' is de-energized, energy of normal polarity is 
placed on the armature 24 through a circuit in 
cluding contact 27 and front point, contact 28 and 
back point, the armature 24, contact 29 and back 
point, and contact 30 and front point, whereby to 
position the G aperture in front of the light 
Source 26 to give a green or proceed indication, 
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With relay YRA energized and relay GR, de 

energized, energy of reverse polarity is placed on 
armature 24 through a circuit including contact 
finger 28 and front point, contact 2 and back 
point, armature 24, contact 30 and back point, 
and contact 29 and front point to thereby posi 
tion the spectacle 25 to give a yellow or caution 
indication. 
When the armature 24 is de-energized, the 

spectacle is biased to a position to give the R, or 
danger indication. When both of the relays GR, 
and YR, are de-energized, energy is cut off of the 
armature 24 as is obvious from the drawing, thus 
giving an R indication, in an occupied block. 

Furthermore, when both of the relays are ener 
gized, energy likewise is cut off of the armature 
24 to thus give R or danger indication. In this 
type of signal, in passing from Y to G, or vice 
versa, a flash of the red necessarily occurs, but 
this is only monentary, unless the two relays 
GR4 and YR4 are both up for a substantial period 
of time, or are both down for a Substantial period 
of time. Thus, a red signal indicates either an 
occupied block, or a defective rectifier under cau 
tion or clear conditions, to place the system on 
the side of safety, upon any failure. Hence, in 
this form, it is desirable that the relays be ad 
justed with regard to release time so that the one 
that is up shall not release until just before the 
other one picks up, and furthermore, shall not 
stay up an appreciable time after the other one 
is picked up. Thus the relays may not neces 
sarily be provided, as shown in the drawing, with 
means to make then slow to release. 
The above rather specific description of two 

embodiments of the present invention, has been 
given Solely by Way of illustration, and is not in 
tended, in any manner whatsoever, in a limiting 
sense. Obviously, this invention can assume 
many different physical forms, and is susceptible 
of numerous modifications, and all Such forms 
and modifications, are intended to be included 
by this invention, as come within the scope of the 
appended claim.S. 

3 
Having described my invention, I now claim:- 
1. In a railway signaling System, in combina 

tion. With a track block, tWO neutral relays con 
nected across one end of the block, rectifier means 
associated with the relays to impart polar chair 
acteristics thereto, the relays being slow to re 
lease, a plural aspect signal jointly controlled by 
the relays and having a most restrictive, and a 
plurality of less restrictive, indications, the most 
restrictive indication being energized through 
back points of both relays, to thus prevent flash 
of the most restrictive on passing from One to 
another of the less restrictive, indications, no 
Signal circuit being completed with both relays in 
attracted position, Whereby to give. a. Warning 
dark signal upon rectifier failure. 

2. In a railway signaling system, in Combina 
tion, an isolated track block, two slow release 
neutral relayS connected in Series With each other 
and in multiple across one end of the block, a 
rectifier in series with each relay and each poled 
oppositely to that of the other, and a plural as 
pect signal having each aspect controlled jointly 
by the tWO relays, the signal having clear, caution 
and danger indications with the danger indica 
tion energized only when both relays are de 
energized, each of the other two indications being 
energized when one only of the relays is energized, 
whereby a dark signal occurs when both relays 
are energized. 

3. In a railway signalling System, in combina 
tion, an isolated track block, two neutral relays 
connected in Series With each other and in mull 
tiple across one end of the block, a rectifier in 
series with each relay and each poled oppositely 
to that of the other, and a plural aspect signal 
having each aspect controlled jointly by the two 
relays, the signal having clear, caution and danger 
indications with the danger indication energized 
Only when both relays are de-energized each of 
the other two indications being energized when 
One only of the relays is energized, whereby a 
dark signal occurs when both relays are energized, 
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