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My invention relates to apparatus for the con 
trol of railway light signals, and has for an object 
the provision of novel and improved means for 
automatically causing a light signal to give a more 
restrictive indication when traffic conditions war 
rant a leSS restrictive indication and the lamp 
or lamps which should give such less restrictive 
indication fail. I will describe two forms of apparatus embody 
ing 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 similar 
to Fig. 1, but showing a modified form of appa 

parts in each of the views. 
Referring first to Fig. 1, the reference charac 

ters 3 and 4 designate the track rails of a stretch. 
of railway track along which traffic normally. 
moves in the direction indicated by the arrow. 
These rails are divided in the usual-manner by 
insulated joints to form a plurality of track Sec 
tions, of which only one complete section A, and 
the rear portion of the next section B, are shown 
in the drawing. Section A is provided with the 

30 

:35. 

40 

45 

usual track circuit comprising a battery 20 con 
nected across the rails at the forward end of the 
Section, and a track relay AT connected across 
the rails at the rear end of the section. Section. 
B is provided with a similar track circuit involv 
ing a track relay BT. - 

Section A is also provided with a distant relay 
D, the circuit for which is from terminal X of a 
Suitable source of current, through front contact 
18-19 of track relay BT, winding of relay D, and 
front contact 1-2 of track relay AT, to terminal 
K. of the same.Source of current. It follows that 
the distant relay D Will be deenergized whenever 
either Section A or B is occupied by a train. . . . 

Located adjacent the entrance end of the sec 
tion.A is a light signal SA, comprising three lamps 
G, Y and R, which lamps, when lighted, indicate 
proceed, caution and stop, respectively. In ac 
Cordance with usual practice, the beam projected 
from lamp G. may be green, the beam projected 
from lamp Y may be yellow, and the bean project 
edfrom lamp R may be red. The indication given 
by lamp G is, of course, less restrictive than that 
given by either lamp Y or R, whereas the indi 
cation given by lamp R is more restrictive than 
that given by lamp G. . . . . . 
Lamp G is provided with a circuit which in 

cludes front contact 5-6 of relay AT and front 

(Cl. 246-41) 
contact 8-9 of relay D. Lamp Y is provided with 
a main circuit which includes front contact 5-6 
of relay. AT and back contact 8-10 of relay. D. 
Lamp R is provided with a circuit which includes 
back contact 5-7 of relay A.T. It follows that 60 
When both sections A and B are unoccupied, lamp 
G will be lighted; when section A is unoccupied 
and section B is occupied, lamp Y will be lighted; 
and when section A is occupied, lamp R will be 
lighted. The structure and operation of the ap-65. 
paratus thus far described, are in accordance with 
usual. and standard practice, and will be under 
stood without further detailed explanation. . 
The reference character : C designates a light 

responsive device which is exposed to rays from 70: 
the proceed lamp G of signal SA. This device is: 
so constructed that its electrical resistance de 
creases with increase in the intensity of the light 
to which it is exposed. This device C may, for 
example, be a photo-electric cell. It is provided 75 
with a circuit, which includes a relay E, and a 
source of current the terminals of which are des 
ignated X and K. The parts: are so propor 
tioned that when the lamp G is lighted, the re 
sistance of the cell C will be decreased to such 80 
value that relay E will be effectively energized; 
whereas, when lamp G is not lighted, the resist 
ance of device C will be increased to such value. 
that relay E will become deemergized, and so will 
release its front contact 21-22. . . . . A slow-acting relay Fis provided with two cir 
cuits, one of which includes front contact 21-22 
of relay E, and the other of which includes back 
contact 16-17 of relay. D. It follows that relay 
F will be energized when relay. E is energized, 90 
and also when relay. D is deemergized. . . . . 
The caution lamp Y of signal SA is provided 
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with an auxiliary circuit which passes from ter 
minal X, through front contact. 5-6 of relay AT, 
front contact 8-9 of relays D, back contact 95 
14-15 of relay F, front contact 11-12 of relay 
D, and lamp Y to terminal K. It follows that 
lamp Y will be supplied with current when relays 
AT and D are both energized and relay Fis 
released. . . . . . . . . . . . . 
As illustrated in Fig. 1, lamp G is lighted be 

cause both the home relay AT and the distant 
relay D are energized. Device C is therefore re 
ceiving light rays from the lamp G, so that relay 
E is energized, and relay Fis also energized. The 
auxiliary circuit for caution lamp Y is therefore 
open at back contact 14-15 of relay F. I will 
now assume that with the parts in the condi 
tions illustrated in Fig. 1, the proceed lamp G 
burns out. The resistance of the device C will 110 
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then increase so that relay E will become de 
energized, and this will result in deemergizing re 
lay F. The auxiliary circuit for lamp Y will then 
become closed at back contact 14-15 of relay 
F, so that the caution lamp will become lighted. 
Instead of giving the proceed indication, then, 
Signal SA will give the more restrictive caution 
indication. 

Relay F is slow-releasing in character, and is 
provided with the auxiliary circuit through back 
contact 16-17, in order to avoid a momentary 
flash of the caution lanp Y when the signal is 
changing from the caution to the proceed indi 
cation. To explain this more in detail, I will 
assume that a train enters Section A, and then. 
proceeds through this section into section B. 
While the train occupies section B, relay AT will 
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be energized, but relay D Will be deenergized, SO 
that the caution lamp Y will be lighted by vir 
tue of its main circuit. Relay F will then be en 
ergized by virtue of its auxiliary circuit through 
its back contact 16-17 of relay D. When the 
train leaves section B, track relay BT will be 
come energized, thereby energizing distant relay 
D. This will cause lamp G to become lighted, 
but an interval of time will elapse before relay 
Ebecomes energized, and if relay F were allowed 
to release during this interval, the auxiliary cir 
cuit for lamp Y would be closed, and this lamp 
would therefore become lighted for a short in 
terval of time. The release period of relay F 
is at least equal to the time required for contact 
member 8 to travel from back contact 10 to 

... front contact 9, plus the time required for lamp 
G to then become lighted, plus the time re 
quired for relay E to respend to the light rays 
supplied to device C. It follows, therefore, that 
during the transition from a caution to a proceed 
indication there will be no momentary flash of 
the caution lamp Y. 
The reason for including front contact 11-12 

of relay D in the auxiliary circuit for lamp Y is 
to avoid the possibility of a false proceed indica 
tion when the caution indication should be given. 
Assuming that section A is unoccupied and sec 
tion B is occupied, so that lamp Y should be 
lighted; also assuming that lamp Y burns out; 
and also assuming that relay D fails to be ener 

50 gized; then in the absence of front contact 
11-12, current would be supplied to the proceed 
lamp G through front contact 5-6 of relay AT, 
back contact 8-10- of relay D, and back contact 
14-15 of relay F. By providing front contact 
11-12 in the auxiliary circuit for lamp Y, this 
possible false proceed indication when a caution 
indication should be given, is prevented. 

Referring now to Fig. 2, the track circuits are 
the same as in Fig. 1, and the control of signal 
SA by relays AT and Dis, likewise, the same as 
in Fig. 1. In Fig. 2, however, the light sensitive 
device C controls the distant relay D, thereby 
eliminating the necessity for the intermediate 
relay E of Fig. 1. 

In Fig. 2 the slow-releasing relay F is pro 
vided with a circuit which passes fronn terminal 
X, through the light responsive device C, the 
winding of relay F, and a back contact 29-30 of 
relay AT to terminal K. This circuit is pro 
vided with a branch around the device C, which 
branch includes a back contact 25-26 of relay 
D. It is also provided with a branch around con 
tact 29-30, which includes a front contact 27-28 
of relay F. A front contact 23-24 of relay F is 
included in the circuit for distant relay D. 
As shown in the drawing, relays. AT and D are 
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both energized, so that the proceed lamp G of 
the signal SA is lighted. The light responsive 
device C is therefore illuminated, and relay F is 
energized by virtue of the stick circuit which in 
cludes this device and front contact 27-28. If, 
now, lamp G should burn out, the device C will 
become darkened, thereby permitting relay F to 
release, and this will open the circuit for relay 
D. The release of relay D will result in the supply 
of current to the caution lamp Y. Relay F will 
then remain deenergized, because its pick-up cir 
cuit is open due to the fact that relay AT is 
energized, 
I will now assume that with the parts in the 

conditions in which they are shown in the draw 
ing, a train moving toward the right enters sec 
tion A. This will deemergize track relay AT, there 
by causing signal SA to change from the proceed 
to the stop indication. Relay D Will, of course, be 
come deenergized because its circuit will be 
opened at contact, 1-2 of relay AT. Relay F will 
then be energized by virtue of its circuit which in 
cludes back contact 25-26 of relay ID and back. 
contact 29-30 of relay A.T. When a train passes 
from section A into section B, relay AT will be-r 
conne energized, bit, relay D Will remaindeener 
gized, because of the fact that its circuit will be 
open at contact 18-19 of relay BT. Lamp. R will 
then become extinguished and lamp Y will be 
come lighted. Relay F will remain energized by 
virtue of the circuit which includes back contact. 
25-26 of relay D, and front contact. 27-28 of 
relay F. When the train passes out of section B, 
relay D will become energized, so that signal 
lamp Y will become extinguished and lamp G: 
will become lighted. Relay F will remain enei 
gized by virtue of...its. Stick circuit, which in 
cludes the light responsive device. C. and its own, 
contact 27-28. Relay. F is made sufficiently 
slow-releasing to prevent it from opening during. 
the transition from the caution, to the proceed 
indication of signal SA. 
With only the apparatus illustrated 

if a new lamp G is inserted in the signal SA while 
relay AT is energized, this lamp will not become 
lighted until a train passes through section A, be-, 
cause there is no way of causing relay F to be 
come energized. The new lamp G will become 
lighted, however, after a train passes through 
sections A and B. If the immediate lighting of 
the new lamp G is desired, it can be accomplished 
by inserting a push button in the circuit of relay. 
F to bridge front contact. 27.28 for a sufficient 
period of time to enable relay D to become 
energized. 

It will be seen from the foregoing, that appa 
ratus embodying my invention provides for auto 
matically giving a caution indication when the 
proceed indication should be given and the pro 
ceed lamp G is burned out. This apparatus also 
prevents a false indication due to a short circuit 
or any other fault which will decrease the in 
tensity of the light given by the proceed lamp G 
below a predetermined value determined by the 
characteristics of the light Sensitive device C. 
Furthermore, apparatus similar to that shown in 

in Fig. 2, 
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the drawing may be associated with the caution 
lamp Y and the stop lamp R, to cause the signal 
to give a stop indication when a caution indica 
tion should be given and the caution lamp is 
burned out. . . . 
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 
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Scope of the appended claims without departing 
from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: - 

1. In combination, a home and a distant relay, 
a light signal having a proceed and a caution 
lamp, a circuit for said proceed lamp including 
a front contact of said home relay and a front 
contact of said distant relay, a circuit for said 
caution lamp including a front contact of said 
home relay and a back contact of said distant 
relay, a light sensitive device exposed to the rays 
from Said proceed lamp, a circuit including said 
device and an auxiliary relay which is energized 
when and only when said proceed lamp is lighted, 
a slow releasing relay, two circuits for said slow 
releasing relay one including a front contact of 
Said auxiliary relay and the other including a 
back contact of said distant relay, and an auxil 
iary circuit for said caution lamp including a 
front contact of said home relay and a front con 
tact of Said distant relay as well as a back contact 
of Said slow-releasing relay. 

2. In combination, a home and a distant re 
lay, a light signal having a proceed and a cau 
tion lamp, a circuit for said proceed lamp includ 
ing a front contact of said home relay and a 
front contact of said distant relay, a circuit for 
Said caution lamp including a front contact of 
Said home relay and a back contact of said distant 
relay, a light Sensitive device exposed to the rays 
from Said proceed lamp, a circuit including said 
device and a slow releasing relay as well as a front 
contact of the latter relay, a shunt for said slow 
releasing relay circuit around said device and in 
cluding a back contact of said distant relay, a 
Second shunt for said slow-releasing relay cir 
cuit around the said front contact thereof and 
including a back contact of said home relay, and 
a circuit for said distant relay controlled by a . 
front contact of Said home relay and a front con 
tact of said slow-releasing relay. 

3. In combination, a railway light signal hav 
ing a lamp which when lighted gives a less re 
strictive indication and a second lamp which 
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when lighted gives a more restrictive indication, 
a relay, means including a light responsive de 
vice exposed to the rays from said first lamp for 
energizing said relay when and only when the . 
first lamp is lighted, other means for energizing 
said relay when said signal should give a more 
restrictive indication, and means including a 
back contact of said relay for causing said second 
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lamp to become lighted when said first lamp 
should be lighted if the first lamp is burned out. 

4. In combination, a home relay and a distant 
relay, a light signal having a proceed lamp and a 
caution lamp, means for lighting said proceed 
lamp when both of said relays are energized, 
means for lighting said caution lamp when said 
home relay is energized and said distant relay is 
deenergized, and means including a light re 
Sponsive device exposed to the rays from said 
proceed lamp for preventing said distant relay 
being energized unless the proceed lamp is 
lighted. 

5. In combination, a railway light signal, a 
main circuit for one lamp of said signal, a light 
responsive device exposed to the rays from an 
other lamp in Said signal, and an auxiliary cir 
cuit for Said first lamp controlled by said device. 

6. A multiple aspect light signal for railroads 
having lamps controlled according to traffic con 
ditions ahead, and automatic means independent 
of traffic conditions and involving a light sensi 
tive device responsive to the light emitted by a 
less restrictive lamp for lighting a more restric 
tive lamp if the less restrictive lamp fails and 
traffic conditions are such that the less restric 
tive lamp should be lighted. 

7. A multiple aspect light signal for railroads 
having lamps controlled according to traffic con 
ditions ahead and giving yellow and green indi 
cations respectively, and automatic means inde 
pendent of traffic conditions and involving a light 
Sensitive device responsive to rays emitted by the 
green lamp for lighting the yellow lamp if the 
green lamp fails and traffic conditions are such 
that the green lamp should be lighted. 

CLARENCE W. DALZELL. 
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