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15 Claims.
1

My invention relates to railway signaling sys-
tems and particularly to: improved means 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 ef the signaling apparatus
is unnecssary. That system is arranged so that
it may be operated by energy supplied from pri-
mayry batieries, 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 un=
necessary energy coensumption.

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 aufo-
matically 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 inifiate operation of one portion of
the equipment at a selected loecation on the ap-
proach of a train within one predetermined dis-
tance angd to initiate opveration of other portions
of the equipment at this lpeation on the ap-
proach of a train within a shorter distance.

A further object of the invention is to provide
improved apnroach 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
trafiic being arranged so that they do not inter-
fere with each other even though their confrol
limits overlap for a pertion of their length.

Another object of the invention is to provide
approach conirol apparatus of the type described
which is arranged so that no faijlure 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
impreved approach contrel apparatus which em-

ploys the equipment which is provided for the

control of the wayside signals so that the ap-
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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 gbove-
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 ecircuit 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 stretech
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 streteh is vacant.
Fach transmitter relay is operated by impulse
forming 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 frack 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 streteh 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
tragk sections having steady energy track cir-
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3 .
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 a2 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 3

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 bleck 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 j;

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 g 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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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

y 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 bhe-
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
sighal 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 enfering 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, shew 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 adjcining or
left-hand end of the single track stretch, while
Fig. 1D shows the circuits at the left-hand end
of a passing siding IT 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 employed 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-
plieation is substantially identical in construction

and operation with that shown in the above- .

jidentified 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 deseribed as is essential tc an
understanding of this invention, and it should
be understood that the remainder of the system
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 streteh

between the distant signals may form one or i

maore track sections, the number depending cn
the length of this portion of the streteh. If more
than one track section is required, the supply of
coded energy in both directions is repeated he-
tween sections by front contact coding cut-sec-
tion equipment. As shown, the single track por-
tion between the distant signals 3S and 4S is
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divided into two sections which are designated -

A3T and A4T. ,

“As shown, the main track portion of the tracks
in the passing siding area is divided into. two
track sections each of which is provided with &
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 I8 and 88, which govern
entrance of traffic from the single track stretch

0

15

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 seetions of the main track portions.

All of the signals are of the searchlight type
shown in Lefters Patent of the United States
No. 1,864,224, issued June 21, 1932, to Wesley B.
Wells for Light Sighals, and each is provided with:
a spectacle arm biased to a position in which the
signal, when Iighted, displays a red or step in-
dication. On the supply of energy to the wind-
ing of a signal, the spectacle arm of the signal
is moved tc a position in which it causes the
signal, when lighted, to display a yellow or a
green indication depending cn the polarity of the
caergy-supvlied to the signal winding.

Each of the signals also has eontacts which
are controlled in accordance with the indication
displayed by the signal. On the entering and head
block signals these contasts 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 streten 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 connection
of the track relays at the ends of the streteh
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 impuise 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. 676,843,
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 neecessary 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 eperation of the associated code
transmitter. If the supply of energy io the
control circuit is maintained, the transmitter
reiays are al]l 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 confrol 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 hattery is connected across
the track rails during one step in the ¢ycle 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 apperatus at the interme-
diafe points in a single track streich 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 frack 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 alfernately
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
ccde 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 displaj
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 frack
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 ftrack 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 IW and 2W at the ends of the single
track stretch are in their normal position as
required for through traffic movements over the
main frack.

As the main track portions beside the passing
sidings are assumed to be vacant, the track re-
lays ITR and 6TR for the main track sections
are picked up and establish the contril cir-
¢uits for the transmitter relays at the opposite

10

15

20

25

30

35

40

45

50

55

60

65

70

15

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 8TR at the ends of the single track
stretch are operated by coded energy and the
code detecting relays 2TFP and 2TBP at the
left-hand end of the stretch and the code detect-
ing relays 5TFP and §TBP at thé 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. 14,
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 ke of reverse polarity. .

As relay BTEP is picked up, its front contacts
{194 and 188 establish connections for supplying .
energy te line wires 186 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 106 and 107 include the
approach relays BALA and 5ALB in series there-
with. At this time, as the track stretch is as-
sumed to be vacant, the circuit of the winding
of the entering signal governed over the line wires
{88 and {87 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 5ALR are released. As relay
SALA is released, its contact 114 interrupts the-
circuit of the winding of head block signal 58
and it is conditioned to display its stop indica-
tion and to open the circuit for a signal repeater
relay BPCR, and relay S5PCR is released so that
the energy supplied to line wires 106 and 107 is
ncew of reverse polarity. As relay 5ALB is re-
leased, its contact 118 interrupts the circuit which
it controls for supplying energy fo the lamp of
signal 5S.

The complete circuit of the line wires 186 and
197 is illustrated by placing Fig. 1A at the right
of Fig. 1D so that wires {98A and {07TA leading
to the entering signal IS are extensions of the
line wires 186 and {07. Asshown, a stick repeater
relay ITPR of the track relay TR is picked up
and its contacts 128 and 129 connect the line
wires 186A and I87A to the wires leading to the
winding of signal 18, but the circuit of this wind-~
ing is open at contact {0 of code detecting re-
lay 2TBP.

Fig. 1A shows the equipment at the left-hand
end of o single track stretch, and as code de-
tecting relay 2TRBP is picked up its contacts (50
and (51 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 §21 interrupts the circuit of the
winding of head block signal 2S so this signal,
if lighted, would display its stop indication. Ac-
cordingly, the repeater reiay 2PCR for signal 28
is released and causes the connections to line
wires {35 and §37 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 (37 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 135 and 137 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-~
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sxdermg the ‘wires I35A and 137A as extensmns
of the wires 135 and 13%7. At this time a stick
reépeater relay $TPR of the track relay 6TR is
picked up and ifs contacts 145 and 146 connect
wirés 135A and 487A to the wires leading to
the ‘winding of signal 68, but the circuit of this
winding is open at contact 98 of relay 5TBP so
the signal §8, if lighted, would display its ‘stop
indication.

‘Since energy is not Supplied over the circuit
of the line wires {35 and 137, the series approach
relays 2ALA and 2A1B are released.

The stick repeater relays ITPR (Fig. 1A) and
6TPR (Fig. 1B) of the track relays iTR and
BTR at this tiine are energized by current sup-
plied over their stick circuits.

‘At ‘this time the lamps and the windings of
the distant sighals 38 and 4S5 are deenergized.
"This invention is not concerned with the means
for controlling the circuits of the lamps and-wind-
s of the distant-signals to normally prévent the
stipply ‘of energy to these circuits, and to cause
energy to be supphed to these -circuits when re-
quxred on the 'tpproacn of a train. Accordingly,
in ‘6rder to -simplify this disclosure, the construe-
tien and operation of these cireuits will not be
described in detail and it should be understood
that these pcutlons of the system are arranged
as explalned in ‘the above-identified application
of Henry 8. Yotng.

From the foregomg it will be seen that when
the track streteh is vacant, impulses of coded
€nergy are transmitted alternately in opposite
directions over-the rails-of a single track stretch
0 pick up the -code detecting relays -at both -ends
-of ‘the stretch. When the code detectmg relay
at an end of -a single track stretch is picked up,
it -interrupts the circuit of the winding of the
-gssociated ‘éntering signal so that energy “is not
supphed over-the line circuit {éading to this sig-
nal. Accordingly; the series approach relays -at
the other end of the 1line circuit atre released
and 1nt°rrupt the circuits of the winding and
1athp of the associated head block 31gna1 As the
wmdmgs of ‘the entering -and head block signals
are deenerg1zed these -signals, ‘if lighted, “would
dlsplay ‘stop indications, and they cause the sig-
nals ‘in the ‘rear to be governed accordlngly
However, when the track streteh is vacant there
is no- ‘need for any ‘of the signals to display 2 per-
missive indication, and the arrangément of the
-apparatusso that the windings -of the sienals-are
norfmally deenergized eliminates unnecessary con-
sumbtion of energy by these signals.

Cperation 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
‘irack :at passing siding I, and that it is to enter
the. sitigle track stretch leading to passing siding
II. "The op€ération of the equipment at this:time
s -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 switeh (W . is Teversed, theréby causing con-
tact 198, which is governed in ‘aéecordance with
the, position of the switch, to:shunt fhe rails of
.the. traeck section AT so that track relay I'TR:re-
:leases. ‘When relay 1TR releases, its: contact 423
Jinterrupts the stick circuit-of relay4TPR so that
itrreleases and.: its contacts 130 -and 442 interrupt
the.connections:for supplying energy to.line wires
135 and 137 to hold the entering signal at the
opposite end of the siding at stop.
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On release of relay ITPR its batk contact l30
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 121 of relay 2ALA iS closed, energy is
sunplied to the winding of signal 28, and as front
contact 148 of relay 2ALB is closed, energy is
supplied to the lamp of signal 2S and this signal
displays its green or clear indication.

‘Contact 178 of relay I'TR controls pick-ip and
shiek circuits for & directional stick relay ISR,
‘But in the case being deseribed, on release of re-
Tay +TR its contact (78 does not establish the
cireuit ¢f relay (SR since this cireuit is inter-
rupted by the switeh opsrated contact 198 and
retay 18R Jme;eforb remains released.

When felay TR releases, its contact 25 inter-
rTupts the supply of eénergy to the control ¢ircuit
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
conneéct 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
conisequently the code detecting relay 2TBP is
energized to maintain its front contacts 150 anhd
481 clozed in the circuit of the winding of the
sighal 28S.

When the transmitter relays 2CRA, ‘2CRB and
2ERC cease to supply impulses of ‘energy to the
left-hand end of the single track stretch, the
tratk 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 S5TR at the

tight-hand end of the stretch remains released
50 'the code detecting relays STFP and 5TBP re-

“lease.

“When relay §TFP releases, its contact 45 inter-
rupts.one of the stick eireuits for transmitter re-
Iay BCRB so that the equipment at this point
operates to supply an impulse of enérgy to the
rails of section A—B5T once during every two
cycles of operation of the code transmitter 5CT.

'The detaﬂs of operatlon of the ti ansm1tter relays

essential to an understanding of this 1nvent10n,

qand 15 belng omitted from this déseription in or-

der to. simplify this disclogure since the. operatlon
of these rélays is fully explained in my applica-
tion "Serial No. 676,643, and also in the above-
identified appllcatmn of Henry S. Young.

On Ttelease of code deteeting relay 5TBP, its

.contacts 115 and 118 interrupt the circuit over

whieh energy may be Supplied .to the winding of
signal §S so that this signal is certain to remain
at stop.

“In addition, on release of, relay 8TBP, its back
contact 88 in the circuit of the winding of the en-
tering signal 68 is closed so that energy will be

‘supplied to this winding from the line wires 135A

and 1374, The operation of the eguipment afier
closing of back contact 98 of relay STBP is best
understood by placing Fig. 1A at the right of
Tig."ID dnd. considering the line wires 135 and

137 as extensions of the line wires i35A and 137A.
With the drawings arranged in this manner it will

Lg, seen that line wire {35 is-connected. over back
contact 123 of relay 2ABP, front contaet 132 .of

over back contact 138 of a code detectmg relay
2ABP, controlled by a multiple approach relay
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2AR, a front contact 140 of relay 2TBP, back »

contact 14! of relay 2PCR, front contact 142
of relay ITPR, 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
88 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 §S, 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-
nal 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-
mains released.

Referring to Fig. 14, it will be seen that when
relay 2ALA picks up its contact 121 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 28, 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 135
and {37 to be of normal instead of reverse polari-
ty. After relay 2PCR picks up, line wire 135 is
connected over back contact 133 of relay 2ABP,
front contact 132 of relay 2TBP, front contact
13f of relay 2PCR, f{ront contact {42 of relay
ITPR, and windings of relays 2ALA and 2ALB to
terminal C, while line wire 137 is connected over
kack contact 139 of relay 2ABP, front contact 149
of relay 2TBP, front contact 141 of relay 2PCR,
and front contact §38 of relay ITPR to termi-
nal B.

On this change in the polarity of the energy
supplied to the line wires 135 and {37 the flow of
energy through the windings of the series ap-
proach relays 2ALA and 2ALB is maintained so
that contact 121 of relay 2ALA remains picked
up and maintains the circuit of the winding of
signal 2S.

If the energy supplied to the line wires 135 and
137 leading to signal 6S is changed to normal
polarity, the signal 65 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 20¢ and 2i{a
change the connections over which energy is sup-
plied from battery 5TB to the rails of section
£—BT so that energy of normal instead of re-

verse polarity is supplied to the rails of this see- -

tion. The track relays 4HTR and 4DTR for sec-
tion §—8T 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—35T the track relay §DTR instead of
the track relay 4HTR operates and on the ap-
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proach of a train the codé 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 8S is closed, traffic condifions are such
that the head block signal in advance does not
clear, the energy supplied to the line wires 135
and {37 continues to be of reverse polarity and
when supplied to the winding of signal 6S 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 68 is closed, traffic conditions are such that
energy is not supplied to the line wires leading
to signal 68, 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—58T 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 STBP releases, its back
contact 15 in the circuit for supplying energy to
the lamp of signal 6S is closed. When relay 5TBP
releases, its contact §08 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—F5T.
Accordingly, the contact of relay 6AR establishes
the circuits of two code detecting relays 6AFP and
8ABP which it controls and contact 159 of relay
GAFP interrupts the circuit of the lamp of signal
§S and this signal remains dark, which is proper
as there is no need for the signal lamp to be
lighted until a frain 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 158 and
{81 interrupt the circuit of the winding of signal
28 and this signal is then conditioned to display
its stop indication.

When the train vacates the siding section T
and the switch IW is restored to its normal posi-~
tion, the track relay I'TR picks up so that its con-
tact 123 establishes the pick-up circuit for relay
ITPR and it picks up to establish its own stick
circuit. The pick-up circuit for relay ITPR in-
cludes back contact 124 of relay 2PCR. When
relay I'TPR picks up, the opening of its back con-
tact 13§ 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 148 of relay 2ALB for supplying
energy to the lamp of signal 28 is interrupted.

In addition, when track relay ITR picks up, its
contact {23 interrupts the circuit which it con-
trols for supplying energy to the lamp of signal
28, while contact 25 of relay I'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 stretech do not reach the right-hand
end of the stretech and the track-relay 5TR re-
mains released and the relays 5TFP and 5TBP
also remain released.

When the train advances to within a predeter-
mined distance of the distant signal &8, the series
approach relay £AR is operated by the coded
energy supplied to the rails of section A4T and
its slow release repeating relay 4AP picks up to
establish the circuit of the winding of signal 8
and to also establish the circuit of the lamp of
this signal. When relay 4AP establishes the cir-
cuit of the winding of signal &8, this signal is
caused to display its clear or its caution indica-
tion depending upon whether a code detecting
relay 4DR or a code detecting relay 4HR is picked
up. As explained in the above-identified appli-
cation of Henry 8. Young, the relays 4DR. and
4HR are governed by two code following repeater
relays 4HTP and 4DTP of the track relays 4DTR
and 4HTR and by a slow release back contact
repeater relay 4TBPR, so that relay 4DR is
picked up when relay 4DTR is operating and so
that relay 4XR is picked up when relay 4HTR is
operating. As explained akove, the frack relays
4DTR and 4HTR are governad by the polarity
of the energy supplied over the track rails, and
this is determined by the indication displayed by
the entering signal 6S, which in turn is deter-~
mined by the indication displayed by the head
block signal in advance.

When the train advaneces into section 8—5T,
the track relays 8DTR and §HTR both remain
released so the relays 4DR and 44R are both re-
leased and the winding of signal 8S 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 §S, the energy
supplied from the track rails to relay 8AR is re-
duced below the operating value of the relay so
it ceases to operate and relays SAFP and §ABP
release. On release of relay 6AFP, its contact 159
completes the circuit of the lamp of signal §S
80 that this signal is lighted and displays an ap-
vropriate indieation to the approaching train.

When the train passes signal &S and enters
section §'7T, the track relay TR releases and its
contact 85 interrupts the circuit of relay §TPR
and it releases with the result that its contacts
185 and 146 interrupt the connections from line
wires 138A and {37A to the winding of signal §S
and connect these line wires together.

When the line wires (35A and 137A are con-
nected directly together instead of being con-
nected together through the winding of signal
88, there is a substantial increase in the value

o
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releases and connects the line wires {35A and
137A together, the series approach relay 24T.A
remains picked up and the relay 2ALB becoines
picked up in response to the increased flow of
energy in the circuit of the line wires (235 and
[37. When relay 2ALB picks up, its contact 148
establishes a cireuit for supplying energy to the
lamp of signal 28 and this signal is lighted to
indicate to the approaching train the nature of
trafiic eonditions in advanece,

When the entering Signal 85 displays a per-
‘nissive indication one or the other of two signal
Tepeater rélays 6DPR or 6HPR is picked up and
prepares & pick-nup eireuit for a directional stick
relay 6SR so that When the train enters sections
§T and relay 6TR releases, its contact 172 estab-
lishes a pick-up circuit Tor 1elay 6SR and its
contacts pick up ‘to establish a stodk eircuit for
itself 506 the Yeélay remains energized after re-
lays SDPR and $HPR ave both released, as they
will be after the supply of energy to the wind-

. Ing of sign4l €S is cut off and this signsl goes to
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of the energy flowing in the circuit of these line .

wires because of the removal from the cireuit
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
encrgized in series with these line wires are
picked up.. The operation of the equipment af
this time is best understood by placing Fig. 1A
at the right of Fig. 1D and considering the line
wires 135 and 137 as extensions of the line wires
1354 and 137TA. - With the drawings arranged in

this manner it will be seen that when relay 8TPR -

65

70

Tt

gtop.

When relay §SR i§ picked up, its contact 81
causes energy to be supplied to the coritiol cir-
cuit for the transmitter relays 5CRA, 5CRB and
SCRC after opening of contact 25a of relay §TR.
Accordingly, these transmitter relays continue to
operate and cause impuilses of energy to be sup-
plied to the rails of the single track stretch. As
the relay EDPR is released, the enersy supplied
to the rails of section 4—5T from battery 5TB
is of reverse polarity, and when section 4—5T is
vacated and this energy is supplied over the rails
of the section, the code detecting means associ-
ated with the distant signal 48 will prepate that
signal to display its yellow or caution indiestion.

When the train vacates the single track
stretch, impulses of coded energy supplied from
left to right over the rails of the single ‘track
streteh ‘behind the train feed to track relay 5TR
and operate it to pick up relays 5TFP and 5TBP.
‘When relay BTFP picks up, its front contact 45
in the stick circuit Tor relay 5CRB is closed and
the operation of the transmitter relays SCRA,
SCRB and 5CRC is modified by picking up of
track relay 5TR so that these relays now operate
to cause an impulse of energy to be supplied to
the frack stretch following release of the track
relay 8TR, as explained in my copending appli-
cation identified above.

When relay 5TBP picks up, its back contact {15
interrupts the circuit for supplying energy to the
lamp of signal 68, while its front contacts !i5
and 118§ establish the circuit for supplying en-
ergy to the winding of signal 58 and this signal
may display its clear indication to show that the
single track stretch between sidings T and 1T is
ynoccupied.

When the eastbound train under considera-
tion advances from section 8T into section {T, the
track relay I'TR releases and its contact §23 in-
terrupts the cireuit of relay 1TPR and it releases
so that its contacts (38 and (42 interrupt the
supply of energy to line wires {25 and 137, but at
this time back contact {38 of relay {TPR estab-
lishes a circuit for supplying energy to relays
2ALA and 2ALB and both of these relays re-
main picked up. Accordingly, contact .12 .of
relay 2ALA maintains the circuit. of the winding
of head block signal 28, and contact 148 of relay
2ALB maintains a circuit for supplying energy
to the lamp of signal 2S. In addition, as back
contact 148 of relay 2ALB is open, energy sup-

blied over back:contact 123 of relay {'TR to the
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famp 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 IDPR and IHPR are both re-
leased, and on release of track relay ITR the
relay {SR does nof pick up. Accordingly, on re-
lease of relay ITR 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 2TBP energized so that contacts (58 and 151
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 fraffic. Since the
equipment for westbound fraffic 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 trafiic 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 streich 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 streteh 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 68 and energy supplied over the line wires
leading to this signal picks up one of the series
apbroach 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 10 establishes the cir-
cuit of the winding of entering signal {8, 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 unnecessdry current consumption, but
it does not in any way interfere with mcovement
of traffic in either direction behind the train.
Furthermore, this unnecessary energy consump-
tion continues only as long as a predetermined
portion of the streich is occupied and is auto-
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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 c¢f 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 enftering and head block
signals are controlled so that these circuits are
automatically established on the approach of a
train. The circuit of ths 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 establishment of the circuit of the
winding of an enfering signal with resultant flow
of energy 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 traffic 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 trafiic conditions in advance and provide
appropriate control for the entering and distant
sighals in the rear before the train reaches these
signals.

On the other hand it is unnecessary for the
lamp of a head bleck 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 lamp of a head block signal
is effected by series approach relays ALA and ALB
which are controlied 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 eguipment 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 AL A 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 whers this system is intended to he
employed, trains are relatively infrequent so the
periods during which the approach relays ALA
and ALB- are energized are infrequent and the
energy consumed by these relays 'is relatively
small. Hence the energy reguired to operate the
relays ALA and ALB does not materially reduce
the energy saved by deenergization 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 2S5 will not be
established and this signal will remain at stop
éven though traffic conditions in advance are such
that the signgl should display its green or clear
indication. As the head block signal 28 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
sigrial 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 bloek 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 in-
dications will delay traffic ‘but cannot- create a
hazardous situation.

If for any reason-the relay 2ALB fails- to pick
up, the lamp of signal 28 will not be lighted unti)
section {T is occupied and there will: be: a short
period after a train passes the entering signal in
the rear during whieh the: signal 2S-will not pro-
vide an indication. However, the engineer of- the
train will have received indications of -traffie
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-
piay 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-
scciated with a head block: signal for one-direc-

tion of traffic in no way govern: the sighals- for

the opposite direction of traffic. "Accordingly,
failure of the series-approach relays to- operate
as intended cannot cause: the display of an-im-
proper indication- by the -signals for the oppo-
site direction of traffie.

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 mod1ﬁcatlons 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:

'l.-In combination,.a railroad- track layout in-
cluding a first track stretch, a main track por-
tion and a second track streteh through which
traffie. moves in- the order named, a first and a
second signal governing entrance. of- traffic into
said main track portion and a second- track
streteh respectively,. each. having: a winding fm
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causing the signal to display a permissive or stop
indication depending on whether its winding is
enérgized 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 of normal polarity,
a pair of line wires governed by trafiic cenditions
in said main track portion, an appreach 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 fo said line wires
according as said second signal is prepared to
display a stop or a permissive indication, means
for interruptinig the circuit of said line wires or
for connecting said line wires to the winding of
said first signal according -as said first track
stretc¢h is' vacant or is occupied, and means gov-
erned by said approach ielay 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 frack stretch through which traf-
fic moves in-the order named, a first and a sec=
ond signal governing entranceé of traffic into said
main track portionh and second track stretch re~
spectivély, each having a winding and lamp which
when lighted causes the signal to display a pei-
missive - or - stop - indication deépending upon
whether the winding is energized or not, said first
signal displaying a c¢dution or proceed indica~
tion when its winding is energized depéndiig

" upon whether the energy supplied thereto is of

reverse or normal polarity, a pair of line wirés
governed by fraffic conditions in said first frack
stretch and in said main track portion so that
the circuit of said line wires is interrupted whén
said first track streteh 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 frack portion
is- vacant; and also so that sdid liné wires are

5 conhected togefher 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 trafiic 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 énergy to the lamp of
said-second- sigrial provided the’ contacts of said
second approach-relay are picked up.

3. In combination; a’ railroad track lsyout in-
cluding: & first- traek stretch; a main track-por-
tion -and a second-track- stretch- through- which:
traffic moves in- the order named, a first and a




19
second signal governing entrance of fraffic info
gaid 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
eaution 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 frack 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 connhected 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 prepared 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 deenergized 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 con-
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,
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depending - upon -whether the energy supplied
thereto is of reverse or nermal 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-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- iy

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 enfering signal effective only
when the code detecting relay adjacent the same
end:of said main track portion is deenergized: for
conneeting the associated line wires to the wind-
ing- of said signal, and a circuit for each head
block -sighal for supplying- energy to- the signal
winding provided the associated :approach and
code detecting relays are energized.

7. In combination, a railroad track layout hav-
ing o 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
streteh 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-
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 net, 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 enfering signals extending the.
length of said main. track: portion and. goverhed:
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. signal.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- ds-
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: deenergized 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-asso~-
ciated approach and-code. detecting relays are en-
ergized, and. control. means for each: of; said. dis~:
tant. signals governed. by. traffic.conditions;in: the:

20

25

40

ot
(313

60

65

70,

22:

associated: endsection 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-enfering 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
g 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: track portion, an entering signal governing
entrance- of ‘traffic from. said first ‘'single track
streteh. 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. er: 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 occupaney of said first sin~
gle: track stretch for connecting said line wires

7, together through the winding of said entering

signal, means effective during occupancy of said
first track: seetion for connecting said line wires:
together independently of ‘the winding of said
entering signal; mesns 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 sorthat energy of’ reverse:
or-normal polarity-is: supplied to- said line wires:
according as the: winding of said head bloek sig-
nal is deenergized or is energized, a - circuit gov-
erned: by traffic: conditions: in said ‘second single
track stretech 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--

5 ity of the-energy supplied to the winding of said’

entering: signal for- controlling-said distant sig-
nal.

9. In combination, & 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 sirigle track:
streteh: 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 ‘streteh 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 animpulse 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 enfering
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 deenergized, 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
trafiic 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 deenergized 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 reverse polarity 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 eircuit 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 sighal’
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winding is deenergized 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 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 deenergized 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
traflic 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 sigunal 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-

e
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ing said line circuit and for energizing said ap-
proach relay independently of said line cireuit.

13. In combination, a streteh of railroad track
having a first signhal governing movement of
trafic 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 deenergized 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 eircuit 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
sald 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.
. 14. In combination, g stretch of railroad track
having a first signal governing movement of traf-
fic in one direction in said streteh, a second sig-
nal in the rear of said first signal and governing
trafiic 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 33

to the winding of said second signal, means ef-
fective according as the winding of said first sig-

nal is energized or is deenergized for supply en- -

-ergy 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 iine
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-
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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

15 comntacts of said second approach relay are picked
up.

15, In combination, a stretch of railroad track
having o first signal governing movement of traf-
fic in one direction in said streteh, a second sig-

20 nal in the rear of said first signal and govern-
-ing traffic approaching said first signal, said first
signal being effective o display its stop or a per-
missive indication according as the signal wind-
ing is deenergized 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 deenergized for supplying en-
ergy to said line circuit through the windings of
35 a first and a second approach relay in multiple,
the contacis 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
40 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 g first section adjacent
15 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
50 to oceupancy 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 connectiong having substantially
lower resistance than the winding of said second
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, meang governed by said
gn 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-

g5 ergy to the lamp of said first signal.
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