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UNITED STATES PATENT OFFICE 

2,555,013 
APPROACH CONTROL APPARATUS FOR, 
RAILROAD BLOCK SIGNALING SYSTEMS 

Crawford E. Staples, Pittsburgh, Pa., assignor to 
The Union Switch & Signal Company, Swiss 
vale, Pa., a corporation of Pennsylvania. 
Application July 2, 1946, Serial No. 680,885 

(CI. 246-39) 15 Claims. 
1. 

My invention relates to railway signaling SyS, 
teans and particularly to improved iiaeans for 
approach controlling selected portions of the 
apparatus in Such a System. 

In an application for Letters Patent of the 
United States, Serial No. 674,436 of Henry S. 
Young, filed June 5, 1946, there is shown a 
signaling system for use on single track railroads 
through which traffic may move in either direc 
tion. The System shown in that application is 
adapted for use on track stretches where trains 
are relatively infrequent, so there are long in 
tervals between trains during Which Operation 
of Substantial portions of the signaling apparatus 
is unnecssary. That system is arranged so that 
it may be operated by energy supplied from pri 
mary batteries, thereby making the system avail 
able for use on track stretches situated in 
regions in which there is no dependable local 
commercial source of electric power With which 
to charge storage batteries. Energy supplied 
from primary batteries is relatively expensive 
and where the System is operated from primary 
batteries it is highly desirable to eliminate uns 
necessary energy consumption. 
An object of this invention is to provide means 

for use in a system of the type described to ap 
proach control portions of the system so that 
they are normally deenergized and are auto 
imatically energized on the approach of a train. 
A further object of this invention is to pro 

vide improved approach control apparatus which 
is normally dormant and does not consume 
energy. 
Another object of the invention is to provide 

improved approach control apparatus which is 
arranged to initiate operation of one portion of 
the equipment at a selected location on the ap 
proach of a train within one predetermined dis 
tance and to initiate Operation of other portions 
of the equipment at this location on the ap 
proach of a train within a shorter distance. 
A further object of the invention is to provide 

improved approach control apparatus for use in 
a signaling system for single track railroads 
through which traffic may move in either direc 
tion, the approach control apparatus for the 
signaling systems for the opposite directions of 
traffic being arranged so that they do not inter 
fere with each other even though their control 
limits overlap for a portion of their length. 
Another object of the invention is to provide 

approach control apparatus of the type described 
which is arranged. So that no failure of the ap 
nroach control equipment to function in the in 
tended manner can create a hazardous condition. 
A further object of the invention is to provide 

improved approach control apparatus which em. 
ploys the equipment which is provided for the 
control of the wayside signals so that the ap 
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2 
proach control functions are performed with a 
minimum of additional apparatus. 
Other objects of the invention and features 

of novelty will be apparent from the following 
description taken in connection with the accom 
panying drawingS. 
I shall describe one form of railway signaling 

System embodying my invention and shall then 
point out the novel features thereof in claims. 

In the signaling System shown in the above 
identified application of Henry S. Young, the 
track rails of a single track stretch between pass 
ing sidings are divided into a plurality of track 
sections each of which is provided with two sets 
of coded track circuit apparatus, one for each 
direction of traffic. The coded track circuit ap 
paratus of the system shown in the application 
of Henry S. Young is arranged so that normally 
a transmitter relay at each end is operated be 
tween two positions in one of which it connects 
a track relay across the rails of the stretch 
and in the other of which it supplies an im 
pulse of energy to the rails, which is repeated 
section by section to operate the track relay at 
the other end provided the stretch is vacant. 
Each transmitter relay is operated by impulse 
forning equipment so that as long as the asso 
ciated track relay is responding to received im 
pulses, impulses of energy are normally trans 
mitted alternately in opposite directions from 
one end of a single track stretch to the other. 
Each equipment is also arranged that when 
active, if the associated track relay remains re 
leased, it continues to supply impulses at in 
tervals which are substantially longer than the 
impulses. When the Single track stretch is 
vacant, the received impulses of energy operate 
the track relays at the ends of the stretch peri 
odically, to energize code detecting relays which 
prepare circuits for supplying energy to the 
Windings of searchlight type head block signals 
for governing the entrance of traffic into the 
single track stretch, and the code detecting re 
lays, when energized, interrupt the circuits of 
the windings of searchlight type entering Signals 
which govern entrance of traffic into the main 
track portions of the passing tracks interposed 
between the single track stretches. 
The impulse forming equipment at each end 

of a single track stretch is controlled by the track 
relay of the adjoining section of the main track 
portion in such manner that the Supply of im 
pulses is cut off when a train approaching the 
single track stretch enters this section, thereby 
releasing the code detecting relay at the remote 
end of the single track stretch in advance. 
My invention relates more particularly to the 

control of traffic movements through this main 
track portion, which is usually divided into two 
track sections having steady energy track cir 
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cuits, with the track relays located at the two 
ends of the passing track area. 
My invention, briefly described, is embodied 

in a line circuit for each direction, extending 
the length of the passing track area, which pro 
vides, first of all, an approach controlled ener 
gizing circuit for the entering Signal for the cor 
responding direction, by including therein in ad 
dition to the signal winding, a back contact of 
the code detecting relay for the adjoining end 
of the single track stretch in the rear, and front 
contacts of the track relays for the two main 
track Sections, the circuit being Supplied with 
energy from a Source at the advance end of the 
main track portion. A second feature is that 
this line circuit is arranged to provide approach 
control for the Winding of a head block or leav 
ing signal at the advance end of the main track 
portion, by including in the circuit the Winding 
of an approach relay in series with the source 
of energy, the approach relay having a normally 
open front contact in the energizing circuit by 
which this head block signal is controlled in 
accordance with traffic conditions in the single 
track Stretch in advance. A third feature resides 
in provisions by which the polarity of the energy 
Supplied to a line circuit leading to an enter 
ing signal is governed by the head block signal 
at the exit end of the passing siding for the 
corresponding direction of traffic So that an 
entering signal may display its proceed indica 
tion only if the head block signal in advance 
is conditioned to display its proceed indication, 
and So that an entering signal may display only 
its caution indication if the head block signal : 
in advance is conditioned to display its stop in 
dication. A fourth feature is that the entering 
signals govern the polarity of the impulses of 
coded track circuit energy supplied to the single 
track stretch in the rear and thus control the 
indication which will be displayed to an ap 
proaching train by a distant signal located a 
suitable distance in the rear of the entering 
Signal, in Such a manner that the distant signal 
may be caused to display a proceed indication 
Only when the entering signal and the head 
block signal in advance thereof are both con 
ditioned to indicate proceed. 
A fifth feature resides in the approach con 

trol of the lighting of the head block or leaving : 
Signal, with shorter control limits than are pro 
vided for the approach control of the head block 
Signal winding. For this purpose I provide 
means controlled by the track relay for the first 
main track section in advance of the entering ; 
Signal for short-circuiting the signal winding to 
CauSe a predetermined increase in the line circuit 
current when a train enters that section, and I 
provide a marginal approach relay which re 
Sponds Selectively to such increased current to 
energize the head block signal lamp. Addition 
ally, this lamp and the associated approach re 
lays are controlled by the track relay or a re 
peater relay for the second main track section 
as hereinafter explained in detail. 

Considering these various features in more de 
tail, it will be seen that the only time at which it 
is necessary for a head block or other wayside 
signal to display a permissive indication such as 
proceed or caution is when a train is approach 
ing. The display of a permissive indication by a 
Signal necessitates the supply of energy to the 
Winding of the signal, so it is desirable to ar 
range the equipment as described above so that 
the signals will display permissive indications 
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4 
only on the approach of a train to thereby re 
duce to a minimum the energy consumed by the 
System. 

In view of the provisions by which a head 
block signal governs the polarity of the energy 
supplied to the line wires leading to the enter 
ing signal in the rear and thus governs the 
polarity of the coded track circuit energy which 
is supplied over the rails of the single track 
stretch in the rear of the entering signal to 
control the distant signal, in order that a dis 
tant signal will display the appropriate indica 
tion on the approach of a train, it is neceSSary 
to establish the circuit of the winding of a head 
block signal for a selected direction of traffic be 
fore a train approaches the distant Signal for 
the entering signal in the rear of this head block 
signal, and this invention provides means for 
effecting this control of the circuits of the wind 
ings of the head block signals. 
While the circuit of the winding of a head 

block signal must be established before an ap 
proaching train reaches the distant Signal for 
the entering signal in the rear of this head block 
signal, the circuit of the lamp of the head block 
signal does not need to be established until a 
train passes the entering signal in the rear of 
the head block signal, and this invention provides 
means for distinctively approach controlling the 
circuits of the lamps of the head block signals. 

In practicing my invention I arrange the equip 
ment so that when a train cuts off the Supply 
of coded energy over the rails of a single track 
stretch from one end and thereby releases the 
code detecting means at the other or exit end 
of the stretch, the winding of the entering sig 
nal at that location is connected to the associated 
line wires leading from the other end of the pass 
ing Siding where these line wires are normally 
connected through the Windings of two approach 
relays to the terminals of a Source of energy, 
These approach relays are selected so that one 
of them will pick up in response to the supply 
over the line wires of energy of the value which 

5 is supplied when the line wires are connected 
to the winding of the entering signal. This one 
approach relay, when picked up, establishes the 
circuit for the winding of the head block signal 
at that location so that energy will be sup 
plied to the signal winding to cause the signal to 
be prepared to display its clear indication if the 
associated code detecting means is energized. As 
long as the winding of the head block signal 
is deenergized, the energy supplied to the line 
wires is of reverse polarity and will prepare the 
entering signal to display its caution indication, 
but, if on picking up of the approach relay the 
head block signal clears, the energy supplied to 
the line wires is changed to normal polarity and 
Will prepare the entering signal to display its 
proceed indication, and this signal will thereupon 
cause the coded energy supplied to the single 
track stretch to be of normal instead of reverse 
polarity So the distant signal will display its 
proceed indication instead of its caution indi 
cation to an approaching train. 
During the Supply of energy over the line wires 

through the winding of the entering signal, too 
little energy flows through the winding of the 
marginal approach relay to pick up its contacts 
and they remain released and do not establish 
the circuit of the lamp of the head block signal. 
When a train passes the entering signal and en 
ters the main track portion, the supply of energy 
from the line wires to the winding of the entering 
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signal is cut off to put this signal to stop, and, 
Since these line wires are connected together, 
the flow of energy over the line wires is increased 
to such as extent that the marginal approach 
relay picks up to establish the circuit of the lamp 
Of the head block Signal. 
In the drawings, Figs. 1A, 1B, 1C and 1D, ar 

ranged side by side in the order named with Fig. 
1A. at the left, show the track plan and the cir 
cuits associated with a single track stretch. Fig. 
1A shows the circuits at the right-hand or east 
end of a passing siding I and at the adjoining or 
left-hand end of the Single track Stretch, While 
Fig. 1D shows the circuits at the left-hand end 
of a passing siding II and at the adjoining or 
right-hand end of the single track stretch. Figs. 
1B and 1C show the circuits at a distant signal 
for a passing siding, while Fig. 1B also shows the 
circuits which are enployed at a cut-section. 
The circuits for a siding section are illustrated 
by placing Figs. 1A and 1D together with Fig. 1A 
at the right. 
The system shown in the drawings of this ap 

plication is substantially identical in construction 
and operation with that shown in the above- : 
identified application of Henry S. Young and the 
same reference characters are employed to des 
ignate corresponding elements. 

In order to simplify this disclosure the Con 
struction and operation of only as much of the 
entire system is described as is essential to an 
understanding of this invention, and it should 
be understood that the remainder of the Systein 
shown in the drawings is arranged and Operates 
as described in the above-identified application 
of Henry S. Young. 
In most instances in the drawings the relay 

contacts are shown directly under the relay Wind 
ing, but in some cases, in order to simplify the 
drawings, relay contacts are separated from the 
relay winding. Where this is done, the relay 
with which the contacts are associated is indi 
cated by appropriate reference characters placed 
above the contacts. 

In this system, the single track stretch be 
tween passing sidings is divided by insulated 
joints in the track rails into a plurality of track 
sections, each of which is provided with two Sets 
of coded track circuit equipment, one for each di 
rection of traffic. At each end of the Single 
track stretch there is an end track Section ex 
tending from the end of the passing siding to 
the distant signal for this siding. These Sec 
tions are designated 2-3T and 4-5T in the 
drawings. The portion of the single track Stretch 
between the distant signals may form one or 
more track sections, the number depending on 
the length of this portion of the stretch. If more 
than one track section is required, the Supply of 
coded energy in both directions is repeated be." 
tween sections by front contact coding cut-Sec 
tion equipment. As shown, the single track por 
tion between the distant signals 3S and AS is 
divided into two sections which are designated 
A3T and A&T. - 
As shown, the main trackportion of the tracks 

in the passing siding area is divided into two 
track sections each of which is provided with a 
track circuit employing steady energy. These 
passing siding track sections are designated T 
and 6T and extend beyond and include the hand 
throw track switches which connect the Single 
track stretch with the main track portions or 
with the passing sidings. 
The entering signals S and 6S, which govern 
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6 
into the main track portions, are governed over 
line circuits which extend the length of the pass 
ing siding and are controlled by the track relays 
of the track Sections of the main track portions. 

All of the signals are of the searchlight type 
shown in Letters Patent of the United States 
No. 1,864,224, issued June 21, 1932, to Wesley B. 
Wells for Light Signals, and each is provided with 
a spectacle arm biased to a position in which the 
signal, when lighted, displays a red or stop in 
dication. On the supply of energy to the wind 
ing of a signal, the Spectacle arm of the signal 
is moved to a position in which it causes the 
Signal, when lighted, to display a yellow or a 
green indication depending on the polarity of the 
einergy. Supplied to the siginal winding. 
Each of the signals also has contacts which 

are controlled in accordance With the indication 
displayed by the signal. On the entering and head 
block signals these contagts control relays which 
govern the polarity of the energy supplied to con 
trol the adjacent signal in the rear. 
Each signal location in the track stretch is 

provided With a suitable source of direct current, 
Such as a battery, not shown, the terminals of 
which are designated B and C in the drawings. 
The supply of impulses of energy to the ends 

Of each Single track stretch and the connectioja 
of the track relays at the ends of the stretch 
With the track rails is governed by impulse gen 
erating equipment comprising a continuously 
operating code transmitter CT, and three trans 
mitter relays CRA, CRB and CRC. 
The impulse generating equipment is not a 

part of this invention, and this apparatus is 
shown and claimed in my application for Letters 
Patent of the United States, Serial No. 676,643, 
filed June 14, 1946, which has become Patent 
No. 2,496,607, dated February 7, 1950. 

Similarly, the arrangement of the coded track 
circuit apparatus in the single track stretch is 
shown and claimed in the above-identified ap 
plication of Henry S. Young. 
A detailed consideration of the construction 

and operation of the impulse generating equip 
ment is not necessary to an understanding of 
this invention, and it is sufficient to state that 
as long as energy is supplied to the control cir 
cuit for a group of transmitter relays, these 
relays are energized and deenergized sequentially 
in response to operation of the associated code 
transmitter. If the Supply of energy to the 
control circuit is maintained, the transmitter 
relayS are all energized and are all Subsequently 
deenergized once every three cycles of operation 
of the code transmitter. 
The control circuit for a group of transmitter 

relays includes a back contact of the associated 
track relay. Accordingly, when the track relay 
picks up, this control circuit is interrupted and 
the transmitter relays are released and they 
start a new cycle of operation on release of the 
track relay. 
The circuits governed by the transmitter re 

lays are arranged so that the associated track 
relay is connected across the track rails during 
most of the cycle of operation of these relays, 
and so that a track battery is connected across 
the track rails during one step in the cycle of 
operation of these relays, this step being near 
the beginning of the cycle so that an impulse 
of energy is supplied to the track rails promptly 
after release of the track relay. 
The track circuit apparatus at the interme 

entrance of trafic from the single track stretch 75 diate points in a Single track stretch is arranged 
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so that an impulse of energy supplied to an 
end of the single track Stretch is repeated by 
front contact coding through the Successive Sec 
tions to the opposite end of the stretch. AS 
the impulse generating means at each end of 
the stretch operates to Supply an impulse of 
energy to the track rails promptly after release 
Of the aSSociated track relay, and as impulses 
of energy supplied to either end of the stretch 
are repeated through the stretch to the other 
end to pick up the track relay at that point, 
the equipment functions so that as long as the 
asSociated track relayS continue to respond to 
impulses received Over the track rails impulses 
Of coded energy are transmitted alternately 
in opposite directions over the rails of the 
stretch. Each equipment functions in Such man 
ner that when the aSSociated track relay re 
mains released, impulses are Supplied at inter 
vals which are Substantially longer than Said 
impulses. Accordingly, the track relays at the 
opposite ends of a single track stretch are nor 
mally both operated by coded energy, and the 
code detecting relays Which they control are 
energized. 
In addition, the track relays at the inter 

mediate locations in the single track Stretch are 
operated by coded energy and the code detect 
ing means governed by the track relayS Which 
are operated by energy Supplied over the end 
track Sections may be energized and may con 
trol the distant signals to cause them to display 
permissive indications. 
In the System as shown in the above-identified 

application of Henry S. Young, the impulses of 
energy Supplied to an end of the Single track 
stretch may be of reverse or normal polarity 
and track relays selectively responsive to these 
different polarities of energy are provided for 
the end track Sections and control the code de 
tecting means So that the distant signals dis 
play caution or clear indications in accordance 
with the polarity of the coded track circuit en 
ergy. 
In the System shown in the above-identified 

application of Henry S. Young, the control cir 
cuit for a group of transmitter relays at an end 
of single track stretch is also governed by traffic 
conditions in the adjoining main track portion 
So that when a train enters either of the two 
track Sections in the main track portion from 
the other Section or from the Side track, the 
supply of energy to the transmitter relays at 
the adjoining end of the Single track stretch in 
front of the train is cut off and they cease to 
operate and do not Supply impulses of energy 
to the single track stretch. When the supply 
of coded energy to an end of the single track 
stretch is cut off, the Supply of energy in the 
corresponding direction throughout the stretch 
is cut off and the track relays Which Were op 
erated by this energy remain released. 
The equipment is shown in the condition 

which it assumes when the single track stretch 
and the main track Sections in the Siding area, 
are vacant, and When the hand-throW track 
Switches W and 2W at the ends of the Single 
track stretch are in their normal position as 
required for through traffic movements over the 
main track. 
As the main track portions beside the passing 

sidings are assumed to be vacant, the track re 
lays TR, and GTR for the main track Sections 
are picked up and establish the contrill cir 
cuits for the transmitter relays at the opposite 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

75 

8 w 
ends of the single track stretch and these relays 
operate to supply impulses of energy to the rails 
of the stretch. Accordingly, the track relays 
2TR and ETR at the ends of the Single track 
stretch are operated by coded energy and the 
code detecting relays 2 TFP and 2TBP at the 
left-hand end of the stretch and the code detect 
ing relays 5TFP and 5TBP at the right-hand end 
of the stretch are picked up. The condition of 
the equipment at this time is best understOOd 
by arranging the drawings in the Order FigS. 1A, 
1B, 1C and 1D, with Fig. 1A at the left. 
As relay 5TBP, Fig. 1D, is picked up, its con 

tact 98 interrupts the circuit of the winding of 
the entering signal 6S so that this signal, if 
lighted, would display its stop indication, and a 
Single repeater relay 6DPR is released and causes 
the coded energy supplied to the rails of the single 
track stretch to be of reverse polarity. 
As relay 5THP is picked up, its front contacts 

EA and 99 establish connections for Supplying, 
energy to line wires 6 and 07 leading to the 
entering signal at the other end of the passing 
siding. The connections over which energy is 
supplied to the line wires 06 and 0 include the 
approach relays 5ALA and 5ALB in Series there 
with. At this time, as the track stretch is as 
surned to be vacant, the circuit of the Winding 
of the entering signal governed over the line Wires 
i88 and is interrupted and no energy flows 
in the circuit of these wires and of the WindingS 
of the approach relays 5ALA and 5ALB and the 
relays EALA and 5ALB are released. AS relay 
5ALA is released, its contact interrupts the 
circuit of the winding of head block signal 5S 
and it is conditioned to display its Stop indica 
tion and to open the circuit for a signal repeater 
relay 5PCR, and relay 5PCR is released so that 
the energy supplied to line wires 06 and ?o is 
now of reverse polarity. AS relay 5ALB is re 
leased, its contact E 6 interrupts the circuit which 
it controls for supplying energy to the lamp of 
signal 5S. 
The complete circuit of the line wires 6 and 

f is illustrated by placing Fig. 1A at the right 
of Fig. 1) so that wires 6A and 0A leading 
to the entering signal S are extensions of the 
line wires 6 and . As shown, a stick repeater 
relay TPR of the track relay TR is picked up 
and its contacts 28 and 29 connect the line 
wires 6A and A to the Wires leading to the 
winding of signal fS, but the circuit of this wind 
ing is open at contact of code detecting re 
lay 2TBP. 

Fig. 1A shows the equipment at the left-hand 
end of a single track Stretch, and as code de 
tecting relay 2TBP is picked up its contacts 50 
and 5 over which energy may be supplied to 
the winding of signal 2S are closed, but at this 
time the series approach relay 2ALA is released 
and its contact 2 interupts the circuit of the 
winding of head block signal 2S So this signal, 
if lighted, would display its stop indication. Ac 
cordingly, the repeater relay 2PCR for Signal 2S 
is released and causes the connections to line 
wires 3 and 3 to be arranged so that energy 
of reverse polarity will be Supplied to these Wires. 
The connections for Supplying energy to line 

Wires 35 and 3 include in Series therewith 
the approach relays 2ALA and 2ALB, but at this 
time no energy is Supplied over the circuit of 
the line Wires 35 and 3 since the circuit of 
the winding of the entering signal at the other 
end of the siding is open. This will be apparent 
by placing Fig. 1D at the left of Fig. 1A and con 



sidering the wires 35A and 37A as extensions 
of the wires 35 and 37. At this time a stick 
repeater relay STPR of the track relay 6TR is 
picked up and its contacts (45 and 46 connect 
wires 35A and 37A to the wires leading to 
the winding of signal 6S, but the circuit of this 
winding is open at contact 98 of relay 5TBP so 
the signal 6S, if lighted, would display its stop 
indication. 
Since energy is not supplied over the circuit 

of the line wires 35 and 37, the series approach 
relays 2ALA and 2ALB are released. 
The stick repeater relays TPR (Fig. 1A) and 

6TPR (Fig. 1B) of the track relays iTR and 
6TR at this tine are energized by current sup 
plied over their stick circuits. - - - w . . 
At this time the lamps and the windings of 

the distant signals 3S and 4S are deenergized. 
This invention is not concerned with the means 
for controlling the circuits of the lamps and wind 
ings of the distant signals to normally prevent the 
supply of energy to these circuits, and to cause 
energy to be supplied to these circuits when re 
guired on the approach of a train. Accordingly, 
in order to simplify this disclosure, the construc 
tion and operation of these circuits will not be 
described in detail and it should be understood 
that these portions of the system are arranged 
as explained in the above-identified application 
of Henry S. Young. - 
From the foregoing it will be seen that when 

the track stretch is vacant, impulses of coded 
energy are transmitted alternately in opposite 
directions over the rails of a single trackstretch 
to pick up the code detecting relays at both ends 
of the stretch. When the code detecting relay 
at an end of a single track stretch is picked up, 
it interrupts the circuit of the winding of the 
associated entering signal so that energy is not 
supplied over the line circuit leading to this sig 
nal. Accordingly, the series approach relays at 
the other end of the line circuit are released 
and interrupt the circuits of the winding and 
lamp of the associated head block signal. As the 
windings of the entering and head block signals 
are deemergized, these signals, if lighted, would 
'display stop indications, and they cause the sig 
nals in the rear to be governed accordingly. 
However, when the track stretch is vacant, there 
is no need for any of the signals to display a per 
missive indication, and the arrangement of the 
apparatus so that the windings of the signals are 
normally deemergized eliminates unnecessary con 
sumption of energy by these signals. 

Operation of equipment on movement of an 
eastbound train through the stretch. 

For purposes of illustration it will be assumed 
that an eastbound train is present on the side 
strack at passing siding I, and that it is to enter 
the Single track Stretch leading to passing siding 
II. The Operation of the equipment at this time 
is best illustrated by arranging the drawings in 
the order Figs. 1A, 1B, 1C and 1D, with Fig. 1A 
at the left. 

in order that the train may leave the siding, 
the switch W. is reversed, thereby causing con 
tact 99, which is governed in accordance with 
the position of the switch, to shunt the rails of 
the track section IT so that track, relay TR, re 
leases. When relay TR, releases, its contact 423 
interrupts the stick circuit of relay TPR so that 
its releases, and its contacts 3G and 42 interrupt 
the connections for supplying energy to line wires 
{35 and 37 to hold the entering signal at the 
opposite end of the Siding at stop. 
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On release of relay TPR its back contact 30 
establishes a circuit for supplying energy to the 
series approach relays 2ALA and 2ALB and the 
contacts of both of these relays are picked up. 
As contact 2 of relay 2ALA is closed, energy is 
Supplied to the winding of signal2S, and as front 
contact 48 of relay 2ALB is closed, energy is 
Supplied to the lamp of signal 2S and this signal 
displays its green or clear indication. 
Contact 78 of relay TR controls pick-up and 

stick circuits for a directional stick relay ISR, 
but in the case being described, on release of re 
lay iTR its contact 78 does not establish the 
circuit of relay SiR since this circuit is inter 
rupted by the switch operated contact f 98 and 
reiay SR therefore remains released. 
When relay TER releases, its contact 25 inter 

rupts the supply of energy to the control circuit 
for the transmitter relays 2CRA, 2CRB and 2CRC 
and they remain released and cease to supply 
impulses of energy to the track rails, while they 
connect the track relay 2TR across the track 
rails so that it responds to the impulses of en 
ergy which continue to be supplied over the rails 
of the single track stretch from right to left and 
consequently the code detecting relay 2TBP is 
energized to maintain its front contacts 50 and 

3 closed in the circuit of the Winding of the 
Signal2S. - 

When the transmitter relays 2CRA, 2CRB and 
2CRC cease to supply impulses of energy to the 
left-hand end of the single track stretch, the 
track relays at the intermediate points in the 
track stretch cease to supply impulses of energy 
to the left-hand end of the successive sections 
in the stretch and the track relay 5TR at the 
right-hand end of the stretch remains released 
so the code detecting relays 5TFP and 5TBP re 
lease. 
When relay 5TFF releases, its contact 45 inter 

rupts one of the stick circuits for transmitter re 
lay 5CRB so that the equipment at this point 
operates to supply an impulse of energy to the 
rails of section 4-5T once during every two 
cycles of operation of the code transmitter 5CT. 
The details of operation of the transmitter relays 
at this time is not a part of this invention, is not 
essential to an understanding of this invention, 
and is being omitted from this description inor 
der to simplify this disclosure since the operation 
of these relays is fully explained in my applica 
tion Serial No. 676,643, and also in the above 
identified application of Henry S. Young. 
On release of code detecting relay 5TBP, its 

contacts 5 and 8 interrupt the circuit over 
which energy may be supplied to the winding of 
signal 5S so that this signal is certain to remain 
at Stop. 

In addition, on release of relay 5TBP, its back 
contact 98 in the circuit of the winding of the en 
tering signal GS is closed so that energy will be 
supplied to this winding from the line wires 35A 
and #37A. The operation of the equipment after 
closing of back contact 98 of relay 5TBP is best 
understood by placing Fig. 1A at the right of 
Fig.1D, and considering the line wires. 35 and 
i3 as extensions of the line wires 35A and 37A. 
With the drawings arranged in this manner it will 
be seen that line wire 35 is connected, over back 
contact 433 of relay 2ABP, front contact 32 of 
Felay25t'E3P, back contact - 3 of relay 2PCR, and 
front-contact 30 of relay TPR to terminal B 
of the source, while line wire 3 is connected 
over back contact 39 of a code detecting relay 
2ABP, controlled by a multiple approach relay 
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2AR, a front contact 40 of relay 2TBP, back 
contact 4 of relay 2PCR, front contact 42 
of relay TPR, and windings of series approach 
reiays 2ALA and 2ALB in multiple to terminal C 
of the Source. 

it will be seen, therefore, that when contact 
S8 of relay 5TBP establishes the circuit of the 
winding of entering signal 6S energy is Supplied 
to this winding in Series with the Series approach 
relays at the opposite end of the passing Siding. 
The series approach relays ALA and ALB are 
selected so that contacts of relay ALA will pick 
up in response to the supply over the line Wires 
of energy of the value which will be supplied 
through the winding of signal 6S, but So that the 
contacts of relay ALB will not pick up in response 
to the Supply of energy of this value. Accordingly, 
When the circuit of the Winding of entering Sig 
inal 6S is established, the Series approach relay 
ALA at the opposite end of the passing siding is 
picked up but the series approach relay ALB re 
Irlains released. 

Referring to Fig. 1A, it will be seen that when 
relay 2ALA picks up its contact 2 in the cir 
cuit of the winding of Signal 2S is closed. If the 
Single track stretch in advance of Signal 2S is 
unoccupied so that coded energy is Supplied over 
the rails of the stretch to operate track relay 
2TR and keep the relay 2TBP picked up, energy 
Will be supplied to the Winding of Signal 2S on 
picking up of relay 2ALA and this signal will be 
conditioned to display its green or clear indica 
tion, if lighted. 

if conditions are such that energy is Supplied 
to the Winding of Signal 2S, a contact of the Sig 
nal mechanism. Will establish the circuit of the 
relay 2PCR and its contacts will be picked up 
to cause the energy supplied to line wires 35 
and 35 to be of normal instead of reverse polari 
ty. After relay 2PCR picks up, line wire f35 is 
connected over back contact 33 of relay 2ABP, 
front contact 32 of relay 2TBP, front contact 
3f of relay 2PCR, front contact 42 of relay 
TPR, and windings of relays 2ALA and 2ALB to 
terminal C, while line wire 37 is connected over 
back contact 39 of relay 2ABP, front contact f 4) 
of relay 2TBP, front contact 4f of relay 2PCR, 
and front contact 30 of relay TPR to termi 
nal B. 
On this change in the polarity of the energy 

Supplied to the line wires 35 and 3 the flow of 
energy through the Windings of the series ap 
proach relayS 2ALA and 2ALB is maintained so 
that contact 2 of relay 2ALA remains picked 
up and maintains the circuit of the Winding of 
Signal 2S, 

if the energy supplied to the line wires 35 and 
f3 leading to signal 6S is changed to normal 
polarity, the Signal 6S will be prepared, when 
lighted, to display its green or clear indication 
while a contact of the signal mechanism will es 
tablish the circuit of the relay 6DPR. When re 
lay GDPR picks up, its contacts 2d. and 2 a. 
change the connections over which energy is Sup 
plied from battery 5TB to the rails of section 
A-5T so that energy of normal instead of re 
verse polarity is Supplied to the rails of this sec 
tion. The track relays 4HTR and 4DTR for sec 
tion (-5T are of the biased polar type selectively 
responsive to the polarity of the current supplied 
thereto as indicated by the arrows on the repre 
Sentation of their Windings, and on this change 
in the polarity of the energy Supplied to the rails 
of Section 4-5T the track relay 43DTR instead of 
the track relay 4HTR operates and on the ap 
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proach of a train the code detecting equipment 
at this location will cause the signal 4S to dis 
play its green or clear indication. 
On the other hand, if at the time back contact 

98 of relay 5TBP in the circuit of the winding of 
signal 6S is closed, traffic conditions are Such 
that the head block signal in advance does not 
clear, the energy supplied to the line wires 35 
and 37 continues to be of reverse polarity and 
when supplied to the winding of Signal 8S will 
prepare this signal to display its yellow or caution 
indication. 

Similarly, if at the time back contact 98 of 
relay 5TBP in the circuit of the winding of sig 
nal 6S is closed, traffic conditions are such that 
energy is not supplied to the line Wires leading 
to signal 6S, this signal will remain at Stop. 
When the signal 6S is at stop or is prepared to 

display its caution indication, the circuit of re 
lay 6DPR is not established and this relay re 
mains released so the energy supplied from bat 
tery 5TB to the rails of section 4-5T continues 
to be of reverse polarity. This energy operates 
track relay 4HTR, so that the code detecting 
equipment at this location Will cause the signal 
&S to display its yellow or caution indication. 
When the supply of coded energy from left to 

right over the rails of the single track stretch is 
discontinued and relay 5TBP releases, its back 
contact 5 in the circuit for Supplying energy to 
the lamp of signal 6S is closed. When relay 5TBP 
releases, its contact 00 in the circuit of the mul 
tiple approach relay 6AR is closed and this relay 
is operated periodically by coded energy Supplied 
from battery 5TB to the rails of Section 4-3T. 
Accordingly, the contact of relay 6AR establishes 
the circuits of two code detecting relays SAFP and 
SABP which it controls and contact 59 of relay 
GAFP interrupts the circuit of the lamp of signal 
SS and this signal remains dark, which is proper 
as there is no need for the signal lamp to be 
lighted until a train approaches the signal. 
The operation of the equipment when the train 

leaves the passing siding I is best understood by 
again arranging the drawings in the Order FigS. 
1A, 1B, 1C and 1D with Fig. 1A at the left. 
When the eastbound train under consideration 

leaves passing siding I and enters the single 
track stretch, the supply of coded energy over 
the rails of the stretch to track relay 2TR is cut 
off and relay 2TR remains released so that the 
code detecting relays 2TFP and 2TBP release. 
On release of relay 2TBP, its contacts 53 and 
i5 interrupt the circuit of the winding of signal 
2S and this signal is then conditioned to display 
its stop indication. 
When the train vacates the Siding Section T 

and the SWitch. W is restored to its normal posi 
tion, the track relay TR, picks up so that its con 
tact f23 establishes the pick-up circuit for relay 
TPR and it picks up to establish its own stick 

circuit. The pick-up circuit for relay TPR, in 
cludes back contact 24 of relay 2PCR. When 
relay TPR picks up, the opening of its back con 
tact 30 interrupts the circuit over which energy 
had been Supplied to relays 2ALA and 2ALB, and 
these relays release So that the circuit governed 
by front contact 48 of relay 2ALB for supplying 
energy to the lamp of signal 2S is interrupted. 

In addition, when track relay TR, picks up, its 
contact 23 interrupts the circuit which it con 
trols for Supplying energy to the lamp of signal 
2S, while contact 25 of relay f TR establishes the 
control circuit for the transmitter relays 2CRA, 
2CRB and 2CRC, and these relays now operate 
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to cause impulses of energy to be Supplied to the 
rails of the single track stretch. However, be 
cause of occupancy of the single track stretch, 
the impulses of energy Supplied to the left-hand 
end of the stretch do not reach the right-hand 
end of the stretch and the track. relay 5TR, re 
mains released and the relays 5TFP and 5TBP 
also renain released. 
When the train advances to within a predeter 

mined distance of the distant signal 4S, the series 
approach relay SAR is operated by the coded 
energy supplied to the rails of Section A&T and 
its slow release repeating relay AAP picks up to 
establish the circuit of the winding of signal S 
and to also establish the circuit of the lamp of 
this signal. When relay 4AP establishes the cir 
cuit of the Winding of signal &S, this signal is 
caused to display its clear or its caution indica 
tion depending upon whether a code detecting 
relay iDR or a code detecting relay 4 HR, is picked 
up. As explained in the above-identified appli 
cation of Fierry S. Young, the relays. Adr, and 
4 HR are governed by two code following repeater 
relays & HTP and ADTP of the track relays DTR 
and fiTR, and by a slow release back contact 
repeater relay TBPR, so that relay DR is 
picked up when relay (TR is operating and so 
that relay HiR is picked up when relay 4HTR is 
operating. As explained above, the track relays 
3DTR, and 4HTR are governed by the polarity 
of the energy supplied over the track rails, and 
this is determined by the indication displayed by 
the entering signal SS, which in turn is deter 
mined by the indication displayed by the head 
block signal in advance. 
When the train advances into section 4-3T, 

the track relays 4DTR, and BHTR both remain 
released so the relays ADR, and HR are both re 
leased and the winding of signal 4S is deener 
gized so that this signal will display its red or 
stop indication. 
When the train advances to within a prede 

termined distance of the signal 6S, the energy 
Supplied from the track rails to relay 6AR is re 
duced below the operating value of the relay so 
it ceases to operate and relays 6AFP and 6ABP 
release. On release of relay 6AFP, its contact 59 
completes the circuit of the lamp of signal SS 
so that this signal is lighted and displays an ap 
propriate indication to the approaching train. 
When the train passes signal 6S and enters 

section 51, the track relay 6TR releases and its 
contact 95 interrupts the circuit of relay 6PR, 
and it releases with the result that its contacts 

5 and 46 interrupt the connections from line 
wires 35A and 3A to the winding of signal 6S 
and connect these line Wires together. 
When the line wires 35A and 3A. are con 

nected directly together instead of being con 
nected together through the winding of signal 
&S, there is a substantial increase in the value 
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releases and connects the line wires 35A and 
3: A together, the series approach relay 2ALA 
remains picked up and the relay 2ALB becomes 
picked up in response to the increased flow of 
energy in the circuit of the line wires 35 and 
37. When relay 2ALB picks up, its contact f8 

establishes a circuit for supplying energy to the 
lamp of Signal 2S and this signal is lighted to 
indicate to the approaching train the nature of 
traffic conditions in advance. 
When the entering signal SS displays a per 

Inissive indication one or the other of two signal 
repeater relays 6DPR or 6HPR is picked up and 
prepaires a pick-lip circuit for a directional stick 
relay SSR, So that when the train enters sections 
T and relay STR releases, its contact T2 estab 
lishes a pick-up circuit for relay 6SR, and its 
contacts pick up to establish a stock circuit for 
itself So the relay remains energized after re 
layS.6DPR, and 5HPR are both released, as they 
Will be after the Supply of energy to the wind 
iing of Signal 6S is cut off and this signal goes to 
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of the energy fiowing in the circuit of these line . 
wires because of the removal from the circuit, 
of the line wires of the resistance represented by 
the signal winding. 
The energy supplied over the line wires after 

they are short-circuited is of Such value that the 
contacts of both of the approach relays which are 
energized in Series with these line wires are 
picked up. The operation of the equipment at 
this time is best understood by placing Fig. A 
at the right of Fig. 1D and considering the line 
wires 35 and 37 as extensions of the line wires 
35A, and 3A. With the drawings arranged in 
this manner it will be seen that when relay STPR, 
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stop. 
When relay 6SR is picked up, its contact 8 

CauSeS energy to be Supplied to the control cir 
cuit for the transmitter relays 5CRA, 5CRB and 
5CRC after opening of contact 25a of relay STR. 
Accordingly, these transmitter relays continue to 
Operate and cause impulses of energy to be sup 
plied to the rails of the single track stretch. As 
the relay GDPR is released, the energy supplied 
to the rails of section 4-5T from battery 5TB 
is of reverse polarity, and when section i-5T is 
vacated and this energy is supplied over the rails 
of the section, the code detecting means associ 
ated with the distant signal 4S will prepare that 
Signal to display its yellow or caution indication. 
When the train vacates the single track 

Stretch, impulses of coded energy supplied from 
left to right over the rails of the single track 
stretch behind the train feed to track relay STR 
and operate it to pick up relays 5TFP and 5TBP. 
When relay STFP picks up, its front contact 45 
in the Stick circuit for relay 5CRB is closed and 
the operation of the transmitter relays 5CRA, 
5CRB and 5CRC is modified by picking up of 
track relay STR, so that these relays now operate 
to cause an impulse of energy to be supplied to 
the track Stretch following release of the track 
relay 5TR, as explained in my copending appli 
cation identified above. 
When relay 5TBP picks up, its back contact 5 

interrupts the circuit for supplying energy to the 
lamp of signal 6S, while its front contacts i5 
and 8 establish the circuit for supplying en 
ergy to the winding of signal 5S and this signal 
may display its clear indication to Show that the 
Single track Stretch between Sidings I and it is 
unoccupied. 
When the eastbound train under considera 

tion advances from section 8T into section it, the 
track relay TR, releases and its contact, 23 in 
terrupts the circuit of relay TPR, and it releases 
so that its contacts 38 and 42 interrupt the 
supply of energy to line wires 35 and 3, but at 
this time back contact 3 of relay TPR, estab 
lishes a circuit for Supplying energy to relays 
2AIA and 2ALB and both of these relays re 
main picked up. Accordingly, contact 2 of 
relay 2ALA maintains the circuit of the winding 
of head block signal2S, and contact 48 of relay 
2ALB maintains a circuit for supplying energy 
to the lamp of signal 2S. In addition, as back 
contact 48 of relay 2ALB is open, energy Sup 
plied over back contact 23 of relay TR to the 
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lamp of signal 2S cannot feed to the lamp of 
signal S and cause unnecessary lighting of this 
Signal. 
At this time signal S is at stop so the signal 

repeating relays DPR, and HPR are both re 
leased, and on release of track relay iTR, the 
relay SR does not pick up. Accordingly, on re 
lease of relay TR, its contact 25 cuts off the Sup 
ply of energy to the control circuit for the trans 
mitter relays 2CRA, 2CRB and 2CRC and they 
remain released and cease to cause energy to be 
supplied to the single track Stretch. The relay 
2TR continues to be operated periodically by 
energy impulses supplied over the single track 
stretch from right to left and keeps relays 2TFP 
and 2IBP energized so that contacts 5i and 5i 
of relay 2TBP maintain the circuit for Supplying 
energy to the winding of signal 2S. 
When the supply of coded energy from left to 

right over the rails of the single track stretch is 
cut off, the equipment at the right-hand of the 
single track stretch operates as described above. 

In the foregoing description only the construc 
tion and operation of the approach control 
equipment employed in the control of the signals 
governing movement of eastbound traffic has 
been considered. However, the apparatus is ar 
ranged symmetrically and corresponding equip 
ment is provided for westbound traffic. Since the 
equipment for westbound traffic is the Same in 
construction and operation as the equipment for 
eastbound traffic, a detailed description of the 
apparatus for westbound traffic is unnecessary 
and is being omitted in order to simplify this dis 
cloSure. 
The approach control apparatus for both di 

rections of traffic is governed by occupancy of the 
track stretch by a train and is independent of 
the direction of movement of the train, except as 
the directional stick relays SR at the ends of a 
single track stretch control the Supply of coded 
energy to the rails of the track stretch. Accord 
ingly, occupancy of a portion of the stretch by a 
train results in operation of the approach Con 
trol apparatus behind the train as Well as in ad 
vance of the train. 

For example, when a train is present in the 
single track stretch between passing Sidings I 
and II, the code detecting relays at both ends of 
the stretch are released. As explained above, on 
release of relay 5TBP, Fig. 1D, its contact 98 es 
tablishes the circuit of the winding of entering 
signal 6S and energy supplied over the line wires 
leading to this signal picks up one of the Series 
approach relays at the other end of the passing 
siding II to establish the circuit of the Winding 
of the head block signal at that end of this Siding. 
Similarly, as the code detecting relay 2TBP, Fig. 
1A, is released, its contact to establishes the cir 
cuit of the winding of entering signal S, and the 
energy supplied over the line circuit leading to 
this signal picks up one of the series relays at 
the other end of the passing siding I to establish 
the circuit of the winding of the head block Sig 
nal at that end of this Siding. 
The operation of the approach control appara 

tus in the portion of the stretch behind the train 
is unnecessary, and the consequent energization 
of the windings of the signals behind the train 
results in unnecessary current consumption, but 
it does not in any Way interfere with movement 
of traffic in either direction behind the train. 
Furthermore, this unnecessary energy consump 
tion continues only as long as a predetermined 
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matically cut off when this portion of the stretch 
is vacated. As train movements are relatively in 
frequent the total unnecessary energy consump 
tion resulting from this operation of the approach 
control apparatus behind a train is not large and 
the Saving which would result from its elimina 
tion does not justify the addition of means re 
Sponsive to the direction of movement of traffic 
to prevent Operation of the approach control ap 
paratus behind a train. 
From the foregoing it will be seen that the cir 

cuits of the Windings of the entering and head 
block signals are normally interrupted so that 
these signals do not consume energy during the 
periods in which traffic conditions do not require 
these signals to be prepared to display permissive 
indications. 
In addition, it will be seen that the circuits of 

the Windings of the entering and head block 
signals are controlled so that these circuits are 
automatically established on the approach of a 
train. The circuit of the winding of an entering 
Signal at one end of a passing siding is established 
When the Supply of coded energy over the rails of 
the single track Stretch leading to this signal is 
cut off, while establishinent of the circuit of the 
winding of an entering signal with resultant flow 
of einergy therethrough over the associated line 
circuit picks up one of the two series approach 
relays at the Opposite end of the siding and thus 
establishes the circuit of the Winding of the head 
block signal at that point. This head block signal 
checks trafic conditions in the Single track 
stretch leading to the next passing Siding and 
governs the polarity of the energy Supplied to the 
line circuit for controlling the adjacent entering 
signal in the rear, and thus causes the entering 
signal to govern the polarity of the coded energy 
Supplied to the Single track stretch so that the 
distant signal in the rear of the entering signal 
Will be prepared to display an indication deter 
mined by traffic conditions in advance. 
Although the circuit of the Winding of a head 

block signal governing entrance of traffic into one 
single track stretch is established when the Sup 
ply of coded energy over the rails of the single 
track stretch in the rear is cut off, the circuit of 
the lamp of the head block signal is not estab 
lished until a train passes the entering signal 
in the rear. Thus the circuit of the Signal wind 
ing is established far enough in advance of an 
approaching train to cause the signal to deter 
mine traffic conditions in advance and provide 
appropriate control for the entering and distant 
signals in the rear before the train reaches these 
Signals. 
On the other hand it is unnecessary for the 

lamp of a head block signal to be lighted until a 
train advances a Substantial distance beyond the 
point at which the circuit of the winding of the 
Signal must be established, and this system is ar 
ranged. So that the circuit of the lamp of a head 
block Signal is interrupted until a train passes 
the entering signal in the rear of the head block 
Signal. 

It will be seen that the approach control of the 
Winding and of the laniip of a head block signal 
is effected by Series approach relaySALA and ALB 
Which are controllied through the coded track 
circuit apparatus provided for a single track 
stretch and are energized by current Supplied over 
the line Wires Which are provided for the control 
of the entering signal so that no equipment other 
than the relayS ALA and ALB themselves is re 
quired to carry out the approach control func 
tions. 
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Furthermore, the equipment is arranged So 
that the series approach relays ALA and ALB are 
normally deenergized and therefore do not con 
Sume energy. These relays are energized on the 
approach of a train and are automatically de 
energized when the train passes. In the track 
stretches where this system is intended to be 
employed, trains are relatively infrequent So the 
periods during which the approach relaySATA 
and ALB are energized are infrequent and the 
energy consumed by these relays is relatively 
Small. Hence the energy required to operate the 
relays ALA and ALB does not materially reduce 
the energy saved by deemergization of the head 
block signal windings and lampS. 
The equipment is arranged so that failure of 

the approach control relays to function as in 
tended cannot create a hazardous condition. If 
relay 2ALA fails to pick up, the circuit of the 
winding of the head block signal 2S will not be 
established and this signal will remain at Stop 
even though traffic conditions in advance are such 
that the signal should display its green or clear 
indication. As the head block signal 2S remains 
at stop, the energy supplied to the line wires lead 
ing to the entering signal in the rear continues 
to be of reverse polarity and will prepare that 
signal to display its caution indication; while this 
signal causes the coded energy supplied to the 
single track stretch in the rear to be of reverse 
polarity so the distant signal governed thereby 
will display its caution indication. The display 
of a stop indication by the head block signal 2S, 
and the display of caution indications by the en 
tering and distant signals in the rear at a time 
When all of these signals should display clear inst 
dications will delay traffic but cannot create a 
hazardous situation. 

If for any reason the relay 2ALB fails to pick 
up, the lamp of signal2S will not be lighted until 
section T is occupied and there will be a short 
period after a train passes the entering signal in 
the rear during which the Signal2S will not pro 
wide an indication. However, the engineer of the 
train Will have received indications. Of traffic 
conditions in advance from the distant and en 
tering signals, while the lamp of signal 2S is 
certain to be lighted to cause the Signal to dis 
play an indication before the train reaches the 
signal so the delay in the lighting of this signal 
is not serious. 
The Series approach relays ALA and ALB as 

Sociated with a head block signal for one direc 
tion of traffic in no way govern the signals for 
the opposite direction of traffic. Accordingly, 
failure of the Series approach, relays to operate 
as intended cannot cause: the display of an-in 
proper indication by the signals for the oppo 
site direction of traffic. 
Although I have herein illustrated and de 

Scribed only one form of railway signaling sys 
tem. embodying my invention it is to be under 
stood that various changes and modifications may 
be made therein within the 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 railroad track layout in 
cluding a first track stretch, a main track por 
tion and a second track stretch through which 
traffic. moves in the order named, a first and a 
second signal governing entrance of traffic into 
Said main track portion and a second track 
stretch respectively, each having a winding for 
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causing the signal to display a permissive or stop 
indication depending on whether its winding is 
energized or not, Said first signal displaying a 
caution or proceed indication when its winding is 
energized depending upon whether the energy 
supplied thereto is of reverse or normal polarity, 
a pair of line wires governed by traffic conditions 
in said main track portion, an approach relay, 
pole changer contacts governed by Said Second 
signal for connecting Said line wires through the 
winding of Said approach relay to the terminals 
of a source of energy So that energy of reverse 
or normal polarity is supplied to said line wires 
according as said Second Signal is prepared to 
display a stop or a permissive indication, means 
for interrupting the circuit of said line wires or 
for connecting said line wires to the Winding of 
said first signal according as said first track 
stretch is vacant or is occupied, and means gov 
erned by Said approach relay and by traffic con 
ditions in said second track stretch for supply 
ing energy to the winding of said second signal. 

2. In combination, a railroad track layout in 
cluding a first track stretch, a main track portion 
and a second track Stretch through which traf 
fic moves in the order named, a first and a sec 
ond signal governing entrance of traffic into Said 
main track portion and second track stretch re 
spectively, each having a winding and lamp which 
when lighted causes the signal to display a per 
missive or stop indication depending upon 
whether the winding is energized or not, said first 
signal displaying a caution or proceed indica 
tion when its winding is energized depending 
upon whether the energy supplied thereto is of 
reverse or normal polarity, a pair of line wires 
governed by traffic conditions in said first track 
stretch and in said main track portion So that 
the circuit of said line wires is interrupted when 
said first track stretch is vacant, and so that said 
line wires are connected together through the 
winding of said first signal when said first track 
stretch is occupied and said main track portion 
is vacant, and also so that said line wires are: 
connected together independently of the wind 
ing of said first signal when a train enters said 
main track portion, a first and a second approach 
relay, means governed by said second signal for 
connecting said line wires through the windings 
of said first and second approach relay in mul 
tiple to the terminals of a source of energy so 
that energy of reverse or normal polarity is Sup 
plied to said line wires according as said second 
signal is prepared to display a stop or a permissive 
indication, said approach relays being selected 
and arranged so that the energy supplied through 
the relay windings when the line wires are con 
nected together through the winding of said 
first signal will pick up the contacts of the first 
approach relay only and so that the energy Sup 
plied through the relay windings when said line 
wires are connected together independently of 
the winding of said first signal will pick up the 
contacts of both of said approach relays, a cir 
cuit governed by traffic conditions in said sec 
ond track stretch for supplying energy to the 
winding of said second signal provided the con 
tacts of said first approach relay are picked up, 
and a circuit for supplying energy to the lamp of 
Said. Second signal provided the contacts of said 
Second approach relay are picked up. 

3. In combination, a railroad track layout in 
cluding a first track stretch, a main track por 
tion and a second track stretch through which 

75 traffic moves in the order named, a first and a 
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second signal governing entrance of traffic into 
said main track portion and second track Stretch 
respectively, each having a winding for causing 
the signal to display a permissive or Stop indi 
cation depending on Whether its winding is en 
ergized or not, said first signal displaying a cau 
tion or proceed indication when its winding is 
energized depending upon whether the energy 
Supplied thereto is of reverse or normal polarity, 
a pair of line wires governed by traffic condi 
tions in Said first track stretch and in Said main 
track portion. So that the circuit of Said line Wires 
is interrupted when said first track stretch is 
vacant, and so that said line wires are connected 
together through the winding of said first signal 
when said first track stretch is occupied and said 
main track portion is vacant, and also so that 
Said line Wires are connected together inde 
pendently of the winding of said first signal When 
a train enters said main track portion, an ap 
proach relay, means governed by Said Second 
Signal for connecting Said line wires through 
the winding of Said approach relay to the termi 
nals of a source of energy so that energy of 
reverse or normal polarity is supplied to said line 
Wires according as said Second signal is prepared 
to display a stop or a permissive indication, and 
a circuit governed by traffic conditions in said 
Second track stretch for supplying energy to the 
Winding of Said Second signal provided the con 
tacts of Said approach relay are picked up. 

4. In combination, a railroad track layout 
including a first track stretch, a main track 
portion and a Second track stretch through Which 
traffic moves in the Order named, a distant signal 
and a first and a Second block Signal governing 
entrance of traffic into said first track stretch, 
Said main track portion and said Second track 
stretch respectively, each having a winding for 
causing the signal to display a permissive or stop 
indication depending on whether its Winding is 
energized or not, Said first signal displaying a 
caution or proceed indication when its winding 
is energized depending upon whether the energy 
Supplied thereto is of reverse or normal polarity, 
means governed by traffic conditions in Said first 
track stretch and by the indication which said 
first block Signal is prepared to display for con 
trolling said distant signal, a pair of line wires 
governed by traffic conditions in Said first track 
stretch and in said main track portion so that 
the circuit of said line wires is interrupted when 
Said first track stretch is vacant, and so that 
Said line Wires are connected together through 
the winding of said first signal when said first 
track stretch is occupied and said main track 
portion is vacant, and also so that said line wires 
are COnnected together independently of the 
Winding of Said first signal when a train enters 
Said main track portion, an appoach relay, means 
governed by Said Second block signal for con 
necting Said line wires through the winding of 
Said approach relay to the terminals of a source 
of energy So that energy of reverse or normal 
polarity is Supplied to said line wires according 
as Said Second signal is prepared to display a 
Stop or a permissive indication, and a circuit 
governed by traffic conditions in said second 
track Stretch for supplying energy to the Winding 
of Said second signal provided the contacts of 
Said approach relay are picked up. 

5. In combination, a railroad track layout in 
cluding a first track stretch, a main track por 
tion and a second track stretch through which 
traffic moves in the order named, a distant sig 
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nal and a first and a second block Signal gov 
erning entrance of traffic into said first track 
stretch, said main track portion and Said Sec 
Ond track stretch respectively, each having a 
Winding and lamp which when lighted causes 
the signal to display a permissive or stop in 
dication depending upon whether the winding 
is energized or not, said first Signal displaying 
a caution or proceed indication when itS wind 
ing is energized depending upon whether the 
energy Supplied thereto is of reverSe or normal 
polarity, means governed by traffic conditions 
in said first track stretch and by the indication 
which said first block signal is prepaired to dis 
play for controlling said distant Signal, a pair 
of line wires governed by traffic conditions in 
Said first track Stretch and in Said main track 
portion, so that the circuit of said line wires is 
interrupted when said first track stretch is va 
cant, and so that said line wires are connected 
together through the Winding Of Said first Signal 
when said first track stretch is occupied and said 
main track portion is vacant, and also so that 
said line wires are connected together independ 
ently of the winding of said first signal when a 
train enters said main track portion, a first and 
second approach relay, means governed by Said 
second block signal for connecting said line 
Wires through the Windings of Said first and 
second approach relay in multiple to the ter 
minals of a source of energy so that energy of 
reverse or normal polarity is supplied to said 
line wires according as the winding of said Sec 
ond signal is deemergized or is energized, Said 
approach relays being selected and arranged SO 
that the energy supplied through the relay wind 
ings when the line Wires are connected together 
through the winding of said first signal will pick 
up the contacts of said first approach relay Only 
and so that the energy supplied through the 
relay windings when said line Wires are cons 
nected together independently of the winding 
of said first signal will pick up the contacts of 
both of said approach relays, a circuit governed 
by traffic conditions in said second track stretch 
for supplying energy to the winding of Said 
second signal provided the contacts of Said first 
approach relay are picked up, and a circuit for 
Supplying energy to the lamp of Said Second 
signal provided the contacts of Said Second ap 
proach relay are picked up. 

6. In combination, a railroad track layout hav 
ing a first and a second single track Stretch Con 
nected by a main track portion, each of Said 
single track stretches having at each end a code 
following track relay operated by coded energy 
supplied over the rails of the stretch, code 
transmitting means at each end of each Single 
track stretch normally connecting the associated 
track relay across the track rails and operable 
at times to connect a source of energy across the 
track rails, a code detecting relay associated 
with each track relay and governed thereby So 
as to be energized when and only When the track 
relay is being operated by coded energy, a head 
block signal at each end of each Single track 
stretch for governing entrance of traffic into 
the stretch, an entering signal at each end of 
said main track portion for governing entrance 
of traffic into the main track portion, each Sig 
nal having a winding for causing the Signal to 
display a permissive or stop indication depend 
ing on whether its winding is energized or not, 
each entering signal displaying a caution or 
proceed indication when its winding is energized, 



2,555,018. 
2. 

depending upon whether the energy supplied 
thereto is of reverse or normal polarity, a pair 
of line wires for each of said entering signals 
extending the length of said main trackportion 
and governed by traffic conditions: therein, an ap 
proach relay at each end of the main track por 
tion, means for each pair of line wires for con 
necting the ends of said line wires remote: from 
the signal With which the line Wires are aSSoci 
ated through the winding of the adjacent, ap 
proach relay to the terminals of a source of en 
ergy. So that energy of reverse or normal polarity 
is supplied to said line wires according as the 
winding of the head block signal at that end of 
said line wires is deenergized, or is energized, 
means for each entering signal effective only 
when the code detecting relay adjacent the same 
end of said main track portion is deemergized for 
connecting the associated line wires to the: Wind 
ing of said signal, and a circuit for each head 
block signal for supplying energy to the signal 
winding provided the associated approach and 
code detecting relays are energized. 

7. In combination, a railroad track layoutha,V- 
ing a first and a second single track stretch con 
nected by a main track portion, each of said Sin 
gle, track stretches being divided into a plurality 
of track sections including an end section ad 
joining the main track portion, each of Said. Sin 
gle, track stretches having at each end a Code : 
following track relay which is operated by coded 
energy supplied over the rails of the single track 
stretch provided the entire single track stretch is 
unoccupied, a code detecting relay associated with 
each track relay and governed thereby so as to 
be energized when and only when the track re 
lay is being operated by coded energy, a head 
block signal at each end of each single track 
stretch for governing the entrance of traffic into 
the stretch, an entering signal at each end of said 
main track portion for governing entrance of 
traffic into the main track portion, a distant sig 
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nal for each entering Signal for governing the 
entrance of traffic into the end section of the 
Single track stretch in the rear of Such entering 
signal, each signal having a winding for causing 
the signal to display a permissive or stop: indi 
cation depending on whether its winding is en 
ergized or not, each entering signal and each 
distant signal displaying a caution or proceed. 
indication when its Winding is energized, depend 
ing upon whether the energy supplied thereto is 
of-reverse: or normal polarity, a pair of line wires 
for each of Said entering Signals extending the 
length of said main track portion and governed 
by traffic conditions: therein, an approach re 
lay at each end of the main track portion, means. 
for each pair of line wires for connecting the ends 
of said line wires remote from the signals with 
Which the line. Wires are associated through the 
Winding of the adjacent approach relay to-the 
terminals of a source of energy so that energy 
of reverse or normal polarity is supplied to said 
line wires according as the winding of the head 
block signal at that end of said line wires is: 
deenergized or is energized, means for each en 
tering signal effective only, when the code-detect 
ing relay at the same end of said main track. 
portion is deemergized for connecting the asso-. 
ciated line. wires to the winding of said signal, a 
circuit for: each head block signal for supplying 
energy to the signal. Winding, provided the assor. 
ciated approachand-code detecting-relays are en 
ergized, and control means for each of said dis-i 
tant signals governed by traffic conditions in the: 
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asSociated end Section for supplying. energy of 
reverse or normal polarity to its winding when 
the associated end section is unoccupied, each 
Such means Supplying energy of normal polarity 
Only when the winding of the entering signal in 
advance is energized by energy of normal polarity. 

8. In combination, a railroad track layout hav 
ing a first and a Second Single track Stretch con 
nected by a main track portion, the rails of said 
first single track stretch being divided into a plu 
rality of track sections including an end track 
Section adjoining Said second main track por 
tion, the main track portion being divided into 
a first track Section adjacent said first single 
track stretch and a second track section adjacent 
Said second single track stretch, each of said 
track Sections: being provided with a track cir 
cuit including a track relay, a pair of line wires 
extending the length of said main track portion, 
a head block signal governing entrance of traffic 
into the second single track stretch from the 
main trackportion, an entering signal governing 
entrance of traffic from said first single track 
stretch. into the main track portion each signal 
having a winding for causing the signal to dis 
play a permissive or a stop indication depending 
upon whether its winding is energized or not, each 
entering signal displaying a caution or proceed 
indication when its Winding is energized, de 
pending upon whether the energy supplied there 
to is of reverse or normal polarity, an approach 
relay at the location of said head block signal, 
means: responsive to Occupancy of said first sin 
gle track stretch for connecting said line wires 
together through the winding of said entering 
signal, means effective during occupancy of said 
first track section for connecting said line wires. 
together independently of the winding of said 
entering Signal, means effective only when said 
Second track Section is unoccupied for connect 
ing said line wires through the winding of said 
approach relay to the terminals of the winding 
of a Source of energy so: that energy of reverse: 
or normal polarity is: Supplied to said line wires: 
according as the Winding of said head block sig 
nal is deemergized or is energized, a circuit gov 
erned by traffic; conditions in said second single 
track stretch and effective when the contacts of 
Said approach relay are picked up for supplying 
energy to the Winding of said head block signal, 
a distant. Signal governing entrance into said end 
track Section of traffic approaching said enter 
ing signal, and means governed by traffic condi 
tions in Said end track section and by the polar 

5ity of the energy supplied to the winding of said: 
entering signal for controlling." said distant sig 
Ihal. 

9. In combination, a railroad track layout hav 
ing a first and a second single track stretch con 
nected by a main track portion, impulse forming 
equipment at each end of each single track 
stretch for supplying coded energy to the rails 
of the stretch, each of said single track stretches 
having a code following track relay at each end 
which is operated by coded energy supplied over 
the rails of the stretch as a result of operation 
of the impulse forming equipment at the opposite 
end of the stretch, each impulse forming equip 
ment being governed by the associated track re 
lay and operating in such manner that as long 
as the track relay is responding to received im 
pulses an impulse of energy is supplied to the track 
rails following each release, of the track relay 
to thereby cause: impulses of energy to be nor 

75 mally: supplied alternately in opposite directions: 
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over the rails of the stretch by the operation of 
the equipments at the two ends, a code detect 
ing relay associated with each track relay and 
governed thereby so as to be energized When and 
only when the track relay is being operated 
periodically by coded energy, an entering Signal 
at each end of said main track portion for goV 
erning entrance of traffic into the main track 
portion, a line circuit for each of said entering 
signals extending the length of Said main track 
portion and governed by traffic conditions there 
in, an approach relay for each line circuit COn 
nected in series therewith at the end thereof 
remote from the associated signal, a Winding for 
each entering signal selectively responsive to 
the polarity of the energy supplied thereto for 
causing the signal to indicate caution or proceed 
depending upon whether the winding is supplied 
with energy of reverse or normal polarity, means 
for Supplying energy to each Such Winding from 
the line circuit for the associated signal only 
when the code detecting relay at the same end 
of the Second passing Siding is deemergized, head 
block signals at the ends of said single track por 
tions adjacent said Second passing Siding, each 
having a Winding for causing the signal to dis 
play a proceed or stop indication depending up 
On whether or not its winding is energized, a con 
trol circuit for each of Said head block signals 
over which energy may be supplied to the winding 
of the signal provided the associated code detect 
ing and Series approach relays are both energized, 
and means for Supplying to each line circuit at 
the end thereof remote from the signal with 
Which the line circuit is associated energy of nor 
mal or of reverse polarity according as the wind 
ing of the head block signal at the Supply end 
Of the line circuit is energized Or is deenergized. 

10. In combination, a stretch of railroad track 
having a first signal governing movement of 
traffic in one direction in said stretch, a second 
Signal in the rear of said first signal and govern 
ing traffic approaching said first signal, said first 
Signal being effective to display its stop or a per 
missive indication according as the signal wind 
ing is deemergized or is energized, said second 
Signal being effective when its winding is deener 
gized to display its stop indication and being ef 
fective to display one or the other of its permis 
Sive indications according as energy of normal 
or reversepolarity is supplied to the signal wind 
ing, a line circuit over which energy may be 
Supplied to the Winding of Said second signal, 
means effective according as the Winding of Said 
first signal is energized or is deenergized for 
Supplying energy of normal or of reverse polarity 
to Said line circuit in series with an approach re 
lay, means responsive to traffic conditions in ad 
Vance of Said first signal for Supplying energy 
to the Winding of Said first signal provided said 
approach relay is energized, means responsive 
to the presence of a train approaching said second 
signal for Supplying energy from said line cir 
cuit to the Winding of Said second signal, and 
means responsive to occupancy of the portion 
of the track stretch between said second and first 
Signals for interrupting said line circuit and for 
also energizing Said approach relay. 

11. In combination, a stretch of railroad track 
having a first signal governing movement of 
traffic in one direction in said stretch, a second 
Signal in the rear of Said first signal and gov 
erning traffic approaching said first signal, said 
first signal being effective to display its stop or 
a permissive indication according as the signal 
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winding is deemergized or is energized, said Sec 
ond signal being effective when its winding is 
deenergized to display its stop indication and 
being effective to display one or the other of its 
permissive indications according as energy of 
normal or reverse polarity is Supplied to the Sig 
nal winding, a line circuit over which energy 
may be supplied to the Winding of Said Second 
signal, means effective according as the Winding 
of Said first signal is energized or is deener 
gized for supplying energy to said line circuit 
through the windings of a first and a Second 
approach relay in multiple, the contacts of Said 
first approach relay being picked up On the Sup 
ply of energy over said line circuit to the Wind 
ing of said second signal and the contacts of 
said second approach relay being picked up only 
on the Supply of energy over said line Wires of 
a value greater than is supplied through the 
winding of said second signal, means responsive 
to traffic conditions in advance of said first sig 
nal for supplying energy to the winding of said 
first signal provided the contacts of Said first 
approach relay are picked up, a circuit for Sup 
plying energy to the lamp of said first Signal 
when the contacts of said second approach re 
lay are picked up, means responsive to the pres 
ence of a train approaching Said Second Signal 
for Supplying energy from said line circuit to 
the Winding of said second signal, and means 
responsive to occupancy of the portion of Said 
track stretch between said Second and first sig 
nals for interrupting the supply of energy from 
said line circuit to the winding of said second 
Signal and for connecting the wires of said line 
circuit together through connections having 
Substantially lower resistance than the winding 
of Said Second signal. 

12. In combination, a stretch of railroad track 
having a first signal governing noVement of 
traffic in One direction in said stretch, a second 
Signal in the rear of Said first signal and gov 
erning traffic approaching said first signal, said 
first signal being effective to display its stop or 
a permissive indication according as the signal 
Winding is deemergized or is energized, said sec 
ond signal being effective when its winding is 
deenergized to display its stop indication and 
being effective to display one or the other of its 
permissive indications according as energy of 
normal or reverse polarity is Supplied to the sig 
nal winding, a line circuit over which energy 
may be supplied to the winding of said second 
signal, means effective according as the wind 
ing of Said first signal is energized or is deen 
ergized for supplying energy of normal or of 
reverse polarity to said line circuit in series 
With an approach relay, means responsive to 
traffic conditions in advance of said first signal 
for Supplying energy to the winding of said first 
signal provided said approach relay is energized, 
means responsive to the presence of a train ap 
proaching Said second signal for Supplying en 
ergy from said line circuit to the winding of 
Said second signal, the track stretch between 
Said first and second signals being divided into 
a first Section adjacent Said first signal and a 
Second Section adjacent said second signal, 
means responsive to occupancy of said second 
Section for interrupting the supply of energy 
from said line circuit to the winding of said sec 
Ond Signal and for connecting the wires of said 
line circuit together independently of the wind 
ing of said second signal, and means responsive 
to occupancy of Said first section for interrupt 
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ing Said line circuit and for energizing said ap 
proach relay independently of said line circuit. 

13. In combination, a stretch of railroad track 
having a first signal governing movement of 
traffic in one direction in said stretch, a second 
Signal in the rear of said first signal and gov 
erning traffic approaching said first signal, said 
first Signal being effective to display its stop or 
a permissive indication according as the signal 
Winding is deeinergized or is energized, said sec 
Ond signal being effective when its winding is 
deenergized to display its stop indication and 
being effective to display one or the other of its 
permissive indications according as energy of 
normal or reverse polarity is supplied to the sig 
nal Winding, a line circuit over which energy 
may be supplied to the winding of said second 
Signal, means effective according as the winding 
of Said first Signal is energized or is deenergized 
for supplying energy of normal or of reverse 
polarity to Said line circuit in series with an 
approach relay, means responsive to the pres 
ence of a train approaching said second signal 
for Supplying energy from said line circuit to 
the Winding of Said second signal, the track 
Stretch between Said first and second signals 
being divided into a first section adjacent said 
first signal and a second section adjacent said 
Second signal, means responsive to occupancy of 
Said Second section for interrupting the supply 
of energy from said line circuit to the winding 
of Said Second signal and for connecting the 
Wires of Said line circuit together independently 
of the Winding of said second signal, means re 
Sponsive to Occupancy of said first section for 
interrupting said line circuit, a control circuit 
governed by traffic conditions in advance of said 
first signal, and means governed by said ap 
proach relay and by occupancy of said first sec 
tion for Supplying energy from said control cir 
cuit to the Winding of said first signal. 

i4. In combination, a stretch of railroad track 
having a first Signal governing movement of traf 
fic in One direction in said stretch, a second sig 
nal in the rear of Said first signal and governing 
traffic approaching Said first signal, said first sig 
nal being effective to display its stop or a per 
missive indication according as the signal wind 
ing is deenergized or is energized, said second sig 
nal being effective when its winding is deener 
gized to display its stop indication and being ef 
fective to display one or the other of its permis 
Sive indications according as energy of normal or 
reverse polarity is Supplied to the signal winding, 
a line circuit Over which energy may be supplied 
to the Winding of Said Second signal, means ef 
fective according as the winding of said first sig 

26 
ing the Supply of energy from said line circuit to 
the Winding of said second signal and for con 
necting the wires of said line circuit together 
through connections having substantially lower 

5 resistance than the winding of said second sig 
nal, means responsive to occupancy of said first 
Section for interrupting said line circuit and for 
energizing Said first and second approach re 
lays independentiy of said line circuit, means re 

10 Sponsive to traffic conditions in advance of said 
first signal for supplying energy to the winding 
of Said first signal provided the first approach re 
lay is energized, and a circuit for supplying en 
ergy to the lamp cf Said first signal when the 

l5 contacts of said Second approach relay are picked 
tl. 

15. In combination, a stretch of railroad track 
having a first signal governing movement of traf 
fic in One direction in said stretch, a second sig 

20 na in the rear of Said first signal and govern 
ing traffic approaching said first signal, said first 
Signal being effective to display its stop or a per 
missive indication according as the signal wind 
iing is deemergized or is energized, said Second sig 

25 nal being effective when its winding is deenergized 
to display its stop indication and being effective 
to display one or the other of its permissive in 
dications according as energy of normal or re 
verse polarity is supplied to the Signal winding, a 

30 line circuit over which energy may be supplied 
to the Winding of said second signal, means effec 
tive according as the Winding of said first signal 
is energized or is deemergized for supplying en 
ergy to said line circuit through the Windings of 

85 a first and a Second approach relay in multiple, 
the contacts of Said first approach relay being 
picked up on the Supply of energy over Said line 
circuit to the Winding of Said second Signal and 
the Contacts of said Second approach relay being 

48 picked up only on the Supply of energy over said 

..) 

line wires of a value greater than is Supplied 
through the winding of Said second signal, the 
track stretch between said Second and said first 
signal being divided into a first section adjacent 
said first signal and a second Section adjacent 
said second signal, means responsive to the pres 
..ence of a train approaching Said second signal for 
Supplying energy from Said line circuit to the 
winding of said second signal, means responsive 

it) to occupancy of said second section for inter 
rupting the supply of energy from said line cir 
cuit to the winding of Said second Signal and 
for connecting the wires of said line circuit to 
gether through connections having Substantially 

55 lower resistance than the winding of said Second 

nal is energized or is deemergized for supply en 
vergy to Said line circuit through the windings of 
a first and a Second approach relay in multiple, 
the contacts of Said first approach relay being 
picked up on the Supply of energy over said line 
circuit to the Winding of Said second signal and 
the contacts of Said second approach relay being 
picked up only on the supply of energy over said 
line Wires of a value greater than is supplied 
through the winding of said second signal, the 
track stretch between said second and said first 
Signal being divided into a first section adjacent 
said first signal and a second section adjacent 
said Second signal, means responsive to the pres 
ence of a train approaching said second signal 
for supplying energy from Said line circuit to the 
winding of Said Second signal, means responsive 
to occupancy of said second section for interrupt 

signal, means responsive to occupancy of said first 
section for interrupting said line circuit, a con 
trol circuit governed by traffic conditions in ad 
vance of said first signal, means governed by said 

60 first approach relay and by occupancy of Said first 
section for supplying energy from Said control cir 
cuit to the Winding of Said first signal, and means 
governed by said second approach relay and by 
occupancy of said first section for supplying en 

65 ergy to the lamp of said first signal. 
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