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SYSTEM 

Walter W. Wenholz, Rochester, N. Y., assignor 
to General Railway Signal Company, Roches 

ter, N. Y. 
Application December 8, 1930, Serial No. 500,802 

46 Claims. (C. 246-3) 
This invention relates to centralized traffic con 

trolling Systems, and more particularly to a sys 
ten of this type when applied to a single track 
railroad signalled to facilitate both directions 
of train movement. 

Single track. railroads are usually equipped with 
a signalling system of the absolute-permissive 
block type, in which trains may move only in 
one direction through a single track section at 
One time, and where following trains are pro 
tected by signal indications of clear, caution 
and stop the Sama as in double track signalling 
where trains can move in one direction only. 
In other words, an absolute-permissive-block or 
A. P. B. System blocks all opposing trains and 
permits the movement of following trains With 
the usual train spacing. In absolute-permissive 
block signalling systems of the superimposed 
raanual control type, the starting Signals as well 
as the entering signals located at each end of 
each Single track Section have Superimposed 
thereon manual control, so that these signals 
may be held at stop through, suitable control 
mechanism controlled from a central office. A 
System. Of this type has been shown in the prior 
application of S. N. Wight, Ser. No. 48,553 
filed August 6, 1925. Absolute-permissive-block 
signalling systems usually include two tumble 
down circuits, one for each direction of traffic 
through the medium of which the home-and 
distant relay for each signal of a single track 
Section is controlled by the home-and-distant 
irsay of the signal next in advance, these tumble 
down circuits using a common return wire, so 
that at least three line wires are necessary, 
the connon wire of which can of course. not 
include any track relay contacts. Certain sig 
nal engineers are unwilling to rely on a circuit 
foi' railway signalling purposes extending any 

without breaking such circuit for each wire at 
each track relay, so that as a matter of fact the 
signal system of the prior application of Wight 
above referred to would require four line wires 
to carry out this checking theory. 

In view of the above and other important 
considerations, it is proposed in accordance With 
the present invention to employ only two line 
Wires extending from each signal location to the 
next signal location in a single track section, to 
break both of these line Wires at each track 
relay, and to use the same tWO line wires in each 
of the two turnble-down circuits, each section 
of these turn ble-down circuits having a Source 
of current at One end and a relay at the other 
end for one direction of traffic movement, and 
having a relay at said one end and a source of 
current at said other end for movement of 
traffic in the opposite direction, suitable manu 
ally superimposed control being employed to 

change the direction of traffic and the direction 
in which these tumble-down circuits have over 
lapped control. 
Other objects, purposes and characteristic fear 

tures will be obvious from the accompanying 
drawings and will in part be pointed out in 
the specification hereinafter. 
In describing the invention in detail, refer 

ence Will be made to the accompanying dra W 
ings Figs. 1A and 1B Which if laid end to end 
illustrate only one single track section and the 
adjacent ends of two passing sidings of a rail 
Way signalling System embodying the present 
irVention, and to Fig. 2 which ShoWS Somewhat 
more in detail the Wiring for signals 4 and 6, 
Wired as shown for signal 4 in Fig. 1A and With 
the hone-distant relays shown conventionally as 
relays of the polar neutral-retained type. 
Although only one single track section O 

and a portion of two passing sidings PS1 and 
PS2 have been illustrated in the drawings, it is 
to be understood that a large number of single 
track sections are connected by passing sidings 
in practicing the invention, and that the left 
hand or West end of the passing siding PS1 is 
controlled by apparatus such as shown at the 

O 
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west end of passing siding PS2 and that similarly 
the east end of passing siding PS2 is equipped 
With apparatus such as shown at the east end 
of the passing siding PS1. The east end of the 
passing siding PS1 is provided with a track switch 
Si, which track switch may be either manually 
operated or may be operated by a switch ma 
chine all in a manner as described in the prior 
application above referred to and for conven 
ience no specific means for operating the switch 
Si has been illustrated, as is also true of the 
track Switch St located at the West end of the 
passing siding PS2. 
The track switch S has associated therewith 

a main entering signal f, a take-siding entering 
signal d, a main starting signal 2 and a dwarf 
Starting signal. 2d, the entering signals of which 
govern the movement of trains into the main 
track and side track, respectively, whereas the 
Starting signals govern the movement of trains 
off of the main track and the Side track, re 
spectively, into the single track section. O. 
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Similarly, the track switch S has associated . . 
therewith starting signals. and d and entering 
signals 8 and 8d. As is the practice in earlier A. P. B. systems 
one or more intermediate signals for each direc 
tion of traffic may be enployed, and for West 
bound traffic the signals 3 and 5 have been il 
lustrated, whereas for east bound traffic the inter 
mediate signals 4 and 6 have been illustrated. 
All of these signals may be either signals of the 
Semaphore type Cr Inay be light signals of the 
multiple aspect or the movable spectacle type 
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and are preferably three indication signals and 
are controlled by home-and-distant relays 
through suitable means illustrated by dotted 
lines, so that each signal displays a clear or green 
Signal when the home-and-distant relay assumes 
its right hand energized position, indicates cau 
tion when the home-and-distant relay assumes 
its left hand energized position and indicates 
stop if the home-and-distant relay is de 
energized. - . 

These various home-and-distant relays have 
been designated HD with a prefix corresponding 
to the signal which it controls. In this connec 
tion it may be pointed out that entering and 
starting signals are not directly controlled by 
their associated home-and-distant relays but are 
controlled through repeater relays designated G 
With a prefix corresponding to the number of the 
signal, these signal relays G, 2G, TG, and 8G 
having superimposed detector track circuits and 
manual control, the manual control of these 
starting and entering signals being carried out 
through the medium of the east relay ER1, the 
east relay ER2, the west relay WR1 and the West 
relay. WR2, controlled from a central dispatcher's 
office DO, in which the passing sidings are re 
produced in miniature by passing siding PS1 and 
PSP, as indicated. The single track section O as 
Well as the main track of the passing siding is 
divided by insulating joints to into track circuit 
Sections, of which the single track section O con 
tains track circuits including track batteries , 
2, 3, f4, 5, 6, 7, and f 8 for controlling 

track relays 2T, 3T, 4T, 5T, 5Tl, 6T, GT1, and TT, 
whereas the track switch S1 has associated there 
With a detector track circuit including a track 
relay 2DT and a battery 2, and the track switch 
S has associated therewith a detector track cir 
cuit containing a track relay TDT and a track 
battery. e. * . . - 

The main track of the passing siding PS1 is 
provided with a track relay T and a battery 
2, whereas the main track of the passing siding 
PS is provided with a track-circuit containing 
a track relay 8T and a track battery 7 ?. Atten 
tion is directed to the fact that the signals 3 
and 4 are opposite signals and govern traffic in 
opposite directions and are located at the same 
point whereas the signals 5 and 6 are staggered 
signals in that they are not located at the 
Same point and also govern traffic in opposite 
directions. These staggered signals 5 and 6 have 

60 

fic is set up at intermediate signals is an in 

5 

been illustrated for the purpose of showing, how 
the novel circuit arrangement may be applied 
to a staggered signal type A. P. B. system with 
out the use of more than two wires along the 
track even at a staggered signal location. 

Attention is directed to the fact that signals 
4 and 6 are illuminated, signifying that they are 
indicating either caution or clear, whereas the 
Signals 3 and 5 are not illuminated conven 
tionally indicating that they are in the stop 
condition. This fact that one direction of traf 
herent condition in the system, and is due to 
the characteristic that the tumble-down circuit 
Which was last established remains in its estab 
lished condition even though the starting and 
entering signals at both ends of the single track 
Section are thereafter put to stop, as will be 
readily understood after the operation of the 
System has been considered. 
Although the control relays ER1, ER2, WR1, 

and WR2 may be controlled as illustrated in 
the drawings or as illustrated in the prior applica 

Wire 2. 
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tion of S. N. Wight, Ser. No. 48,553 above re 
ferred to, these signals are preferably controlled 
by a suitable selector type system, such for in- - - 
stance as illustrated in the prior application of 
Preston and Hitchcock, Ser. No. 455,304, filed 
May 24, 1930. These relays ER, ER2, WR, and 
WR2 are preferably two-position relays of the 
polar magnetic stick type, as conventionally ill 
lustrated by the solid square, which relays may be 
Operated to one position by currents of one po 
larity and may be operated to the other position 

10 

by current of the reverse polarity and will re 
main in the last operated position even though 
their energizing circuits are broken. The relay . . . 

5. ERI is controlled by the lever Li located at the 
central office DO through the medium of wire. 
25, the relay: WRI is controlled by the contact 
26 of the ever L1 and through the medium of 

The relay. WR2 is controlled by the 
liever L2 through the medium of wire 28 and the 
relay ER2 is controlled through the contact 29 
Of the lever 2 through the medium of the line 
wire 30, a common return wire C being used for 
all of these circuits. 
Each of the signals and its associated home 

and-distant relay has associated thereWith a 
directionalistick relay designated S with a pre 
fix corresponding to that of the signal. These 
directionalistick relays are controlled in the usual 
way as more specifically pointed out in the prior 
application of S. N. Wight, Ser. No. 120,423 
dated July 3, 1926, and generally speaking each 
include a pick-up circuit including a front COn 
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tact of its associated home-and-distant relay and 
a back contact of the track relay next in advance 
of the signal associated therewith, and having a 
stick circuit including a back contact of said as 
sociated home-and-distant relay (see circuits of 
stick relayS.2S and S in the drawings). 

It is considered expedient to first trace all of 
the circuits which are shown closed in the draw 
ings and then consider the operation of the sys 
tem. As shown in the drawings the back-and 
forth relay BF2 is shown energized through a 
pick-up circuit:--beginning at the terminal (--) 
of a suitable battery, contact 32 of the relay 
WR2, wires 33 and 34, winding of the relay BF 
to the (--) terminal of this same battery, and a 
stick circuit beginning at the terminal (--) of 
said battery, the back contact 35 of the relay 
THD, wires 36, stick contact 37 of the relay BF2, 
wires 38 and 34, winding of the relay BF2 to the 
(-) terminal of said battery. The back-and 
forth relay BFI, on the other hand, is only ener 
gized through its pick-up circuit, Which may be 
traced as follows:-beginning at the terminal 
(+), normally closed contact 49 of the relay ER, 
wires 4 and 42, winding of the relay BFI, to the 

: other terminal (-) of the same battery. The 
relays BF1 and BF2 have been called back-and 
forth relays, because a back-and-forth move 
ment of the relay ER is necessary to obtain a 
result. 
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The home relay 6HR is shown energized 
through the following circuit:-...beginning at the 
terminal (--) of a suitable battery, resistance 
unit R2, preferably comprising a resistance of 
100 ohms, back contact 44 of the relay 3G, wire 
45, front contact 45 of the detector track relay 
TDT, wire 47, back contact 48 of the direction 
relay DR2, wire 49, front contact 50 of the track 
relay TT, wire 5, front contact 52 of the track 
relay 6T, wire 53, back contact 54 of the direc 

70 

tional stick relay 5S, wire 55, back contact 56 of 
the home-and-distant relay 5HD, wire 57, wind 
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2,096,832 
ing of the home relay 6HR, wire 58, back contact 
59 of the relay 5HD, wire 60, back contact 6 
of the relay 3S, wire 62, front contact 63 of the 
track relay 6T, Wire 64, front contact 65 of the 
relay T, wire 66, front contact 6 of the track 
relay TDT, wire 68, back contact 69 of the relay 
DR2, wires 2 and 73, back contact 74 of the relay 
8G to the other terminal (-) of said battery. 
With the home relay 6HR energized the follow 

ing energizing circuit for the home-and-distant, 
relay 6HD is closed:-beginning at the terminal 
(-) of a suitable battery, wire 99, polar contact 
9 of the relay 6HR, wire 80, front contact 8 of 

the relay 6HR, wire 82, front contact 83 of the 
relay 5T, wire 84, front contact 85 of the relay 
6T1, wire 86, back contact 8 of the relay 5HR, 
wire 88, winding of the relay 6HD, wire 89, back 
contact 90 of the relay 5HR, wire 9, front con 
tact 92 of the relay 6T1, Wire 93, front contact 94 
of the relay 5Tl, wire 95, front contact. 96 of 
the relay 6HR, wire 97, polar contact 98 of the 
relay 6HR, wires 78 and 76, winding of the ap 
proach lighting relay A15, back to the terminal 
(--) of the same battery. 
With the relay SHD now energized the energiz 

ing circuit for the relay 4HD may be traced as 
follows:-beginning at the terminal (--) of a 
suitable battery, winding of the approach lighting 
relay AL6, wires 8, 22 and 3, front contact, 
4 of the relay SHI), wire 05, back contact, 98 

of the relay 6S, wire 67, front contact 3 of 
the track relay 5T, wire 09, front contact of 
the track relay 4T, wire , back contact 2 
of the relay 3S, wire 3, back contact 4 of the 
relay 3HD, wire 5, winding of the relay 4HD, 
wire f {6, back contact 7 of the relay 3HD, wire 

8, back contact 9 of the relay 3S, wire 2, 
front contact 2 of the track relay 4T, wire 22, 
front contact 23 of the relay 5T, wire 24, back 
contact 25 of the relay SS, wire 26, front con 
tact 2 of the relay 6 HD to the other terminal 
(-) of the same battery. - 
With the relay 4HD energized the following 

energizing circuit for the home relay 2HD is 
closed:-beginning at the terminal (--) of a 
suitable battery, Winding of the approach relay 
AL3-5, wires 30, 3d and 32, front contact 33 
of the relay iHD, wire 34, back contact 35 
of the relay 4S, wire 36, front contact 3 of 
the relay 3T, wire 38, front contact 39 of the 
relay 2T, wire 43, front contact Ai of the direc 
tion relay DR1, wire 42, winding of the relay 
2HD, wire 83, front contact 44 of the relay DR.1, 
wire 45, front contact 45 of the track relay 2T, 
wire 47, front contact 58 of the relay 31, wire 
49, back contact 5 of the relay 4S, wire 5, 
front contact 52 of the relay 4HD, to the other 
terminal (-) of the Saine battery. 
With the home relay 2HD energized the direc 

tion relay DR.1 is energized through the follow 
ing circuit:-beginning at the terminal (--) of 
a suitable battery, front contact 54 of the relay 
2HD, wires 55, 56, 5, and 58, winding of the 
relay DR.1 to the other terminal (-) of the same 
battery. In this connection it should be noted 
that the relay DR is energized through a front 
contact of the relay 2 HD, and the relay 2HD is 
energized through front contact of the relay DR1. 
Obviously, the relay DR was energized through 
another of its various energizing circuits at the 
time the relay 2HD was picked up. These inter 
related circuits will be more particularly con 
sidered in connection with the operation of the 
System. Attention is directed to the fact that although the relay 2 HD is energized, signifying 

3 

that traffic conditions in advance of signal 2 are 
either clear or caution, the signal 2 controlled by 
the relay 2C is held at stop because the circuit 
for the relay 2C is open at the polar contact, 68 
of the control relay ER1. - 
- Referring to the various circuits just, traced, 
and particularly the circuits for the relays 2HD, 
4HD, and 6HD, it will be noted that each of 
these home-and-distant relays are controlled by 
home-and-distant relays having a higher prefix, 
except that the relay SHD is controllied by the 
relay. 8G which latter relay is controlled by the 
relay 8HD. Also, it will be noted that the circuit 
for each of these home-and-distant relays in 
cludes all of the track relay contacts between it 
and the next signal in advance, and that these 
track relay contacts are included in both wires 
of the circuit, this in order to give an additional 
aSSurance against crosses and accidental sticking 
up of Some of these contacts. Attention is fur 
ther directed to the fact that the relay 6H is not 
directly controlled by the relay 8G as above in 
ferred, but is controlled by this relay 3G through 
the medium of the home relay SHR, this because 
the relay 6HD is located at a staggered signal 
location. 
Each of these various home-and-distant relays 

has been illustrated as a polar-neutral relay hav 
ing both polar and neutral contacts, but the in 
Vention is not limited to this particular construc 
tion, for in case of alternating current systems a 
polar relay of the three-position induction type 
Would preferably be used. In a direct current 
System, Such as illustrated, these various home. 
and-distant relays as well as the home relays : 
5HR and 6HR are preferably relays that will not 
Open their neutral contacts upon reversal of cur 
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rent applied to its windings, such for instance as 
shown in the application of Larson, Ser. No. 
253,880 filed February 13, 1928, now Patent No. 
1,852,210 granted April 5, 1932. These relays . 
HD and HR with various prefixes may also con 
prise a polar relay. connected in series with a 
neutral relay which will not open its contacts up 
On reversal of current in the circuit, the neu 
tral relay being constructed as shown in the ap 
plication of O. S. Field, Ser. No. 428,090 filed Feb 
ruary 13, 1930, now Patent 1852,406, granted 
April 5, 1932, and on the other hand the neutral 
contacts for these various home-and-distant re 
lays and home relays may be shifted to a slow 
acting repeater relay which repeats the condition 
of energization of such home-and-distant or 
home relay, so that the circuit for the next home 
and-distant relay in the rear will not actually be 
broken upon pole changing of the corresponding 
circuit in advance. 
Studying these various home-and-distant relay 

circuits it will be noted that in each of these 
circuits wires are provided with a source of cur 
rent at the east end and a relay at the west end, 
but that upon energization of the relays 3HD, 
5HD and 5HR and upon deemergization of the 
relays 4HD, 6HD, and 6HR each of these circuits 
will have a relay on the east end thereof and a 
Source of current on the west end thereof, these 
Various features of interlocking Will be more 
clearly apparent upon consideration of the oper 
ation of the system. 
Although no specific circuits have been illus 

trated for controlling the various signals by their 
respective home relays or signal relays, these 
Various signals may be controlled in any well 
known way, such for instance as illustrated in the 
prior application of S. N. Wight, Ser. No. 48,553 
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filed August 6, 1925, if semaphore signals are used 
and as illustrated in the prior application of 
S. N. Wight Ser. No. 120,423 filed July 3, 1926 if 
light signals are used. The signal is controlled 
by the relay ?ci through suitable circuits conven 
tionally shown by the dotted line f6, and simi 
larly signals 2, 3, 4, 5, 6, 7, and 8 are controlled 
by suitable circuits conventionally shown by dot 
ted lines 62, f 63, 64, f 65, f 66, -67, and 68, re 
Spectively. Although no specific means has been 
shown for indicating at the central office DO the 
condition of occupancy of the various detector 
track circuits, the position of the track switches, 

15 
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and the like, it is to be understood that suitable 
means Such as indicated in any of the prior ap 
plications above referred to may be employed. 

Operation 

As heretofore mentioned, and as manifested by 
the illumination of signals 4 and 6, the last direc 
tion of train movement was from left to right, 
that is from west to east, and for this reason we 
will assume that there is a train on the main 
track of the passing siding PS1 and that the 
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operator in the central office DO wishes to allow 
this train to pass through the single track sec 
tion O and into the main track of the passing 
siding PS2. It will of course be necessary for the 
operator to clear the signal 2 before the train 
under consideration can proceed into the single 
track section. O. The operator will therefore 
move his lever L1 to its right hand position, and 
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in so doing will apply current of positive polarity 
to the line wire 25thereby-operating the control 
relay ER to the right, it being noted that the 
contact 26 of the lever Ll will not be connected 
to energy when the lever Li assumes its right 
hand position. - . . . . . 

Movement of the control relay ER to the right 
deenergizes the back-and-forth relay BFI, this 

- because the stick circuit for this: relay BF1 is 
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middle point C of this split battery. The com 

5 

broken at the back contact 54 of the relay 2HD. 
The relay BFI is a slow acting relay, and for this 
rea,Son Current may momentarily flow, through 
the contact 40 of the relay ER assuming 
its right hand position through the wire T0, 
front contact 7 of the relay BF1, wires 72,56, 
f57, and 58 to the direction relay. DR1. This 
momentary completion of the circuit just traced 
is, however, of no importance at this time, be 
cause the relay. DR1 is now energized through the 
front contact of the home relay 2HD. Movement 
of the contact 60 of the relay ERI to its right 
hand position, will however close the following 
circuit for the signal relay 2G :- beginning at 
the terminal (--) of a suitable split battery, polar 
contact 14 of the relay 2HD, wire 75, neutral 
contact 76, wire. TT, switch box contact 78 
closed only when the track switch Sl is in its 
main track position, wire f l 9, front contact 80 
of the detector track relay 2DT, wire 81, wind 
ing of the relay 2G, wire 82, contact 60 of the 
relay ER1 assuming its right hand position to the 

pletion of the circuit just traced energized the 
relay 2G and displays a green proceed indication 
by the signal 2. In this connection it should be 
noted that if the relay 2HD is energized to the 
reverse position the polar relay 2G, will be ener 
gized to its reverse position and will cause the 
signal 2 to display a yellow caution signal. 
The east bound train under consideration may 

now pass off of the main track of the passing sid 
ing PS1 in response to the clear signal 2 and 
into the single track section O. As soon as this 

2,096,832 

train treads upon the detector track circuit as 
sociated with the switch S1 the track relay 2DT 
Will be deenergized, thereby opening its contact 
80 and actuating the signal 2 to its stop posi 

tion or condition. Deenergization of the relay. 2G 
will of course pole change the energizing circuit 
for the next home-and-distant relay in the rear, 
thereby causing the display of a caution signal 
at the entering signal at the west end of the pass 
ing siding PS, in accordance With the usual prac 

s 

10 tice, it being understood that the entering signals 
and 8 at opposite ends of the passing siding are 

interlocked so that only one of the entering sig 
nals can indicate proceed at one time, all as 
clearly disclosed in the prior application Ser. No. 
120,423 above referred to. 
The dropping of the detector track relay 2DT 

15 

not only effects deenergization of the relay 2C, 
but by the closure of its contact f84 closes the 
following pick-up circuit for the relay 2S:-be 
ginning at the terminal (--) of a suitable battery, 
front contact 85 of the relay 2HD, wire. 86, 
back contact 84 of the relay 2DT, wires 87 and 
88, Winding of the relay 2S, to the other ter 
minal (-) of said battery. As the train in ques 
tion now passes the insulating joint. O adjacent 
the signal f, it will shunt the track relay, 2T, 
thereby effecting deenergization of the relay 2HD 
and in So doing will close the following stick cir 
cuit for the relay 2S:-beginning at the terminal 
(--), back contact 85 of the relay 2HD, wire 89, 
front contact f 90 of the relay 2S, wires 9 and 
88, winding of the relay 2S, to the other ter 
minal (-). 
Although dropping of the relay 2HD by the 

Opening of its contact 54 will break the circuit 
heretofore traced for the direction relay DRI, this 
direction relay DR will remain energized through 
the medium of the following auxiliary circuit:- 
beginning at the terminal (--), front contact 93 
of the relay 2S, wire 94, front contact 95 of the 
relay DR, wires 96, 57 and 58, winding of 
the relay DR.1 to the other terminal (-) of said battery. . . . . 
As the train under consideration proceeds i 

an easterly direction, it will drop the track re 
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lay 3T and thereafter pick up the track relay 
2T, and upon its passage of the signal 4 which 
displays a clear or green signal it will drop the 
track relay 4T and in so doing pick up the stick 

is relay 4S, which stick relay 4S is controlled in 
the same way as the relay 2S. Picking up of the 
relay 4S will reverse the polarity of current ap 
plied to the relay 2HD, and as soon as the rear 
end of the train passes off of the track circuit 
containing the track relay 3T the relay 2HD will . 
be energized to its reverse position and will cause 
the signal 2 to display a caution indication. The 
signal 6 is still displaying a caution signal, be-, 
cause the signal relay 8G under the assumed con 
dition remains deenergized. - 
The operator in the meantime will have oper 

ated his lever LP to the right hand position and 
will thereby apply current of positive polarity to 
the wire 30, and will thereby have operated the 
indication relay ER to the right, thereby com 
pleting the following energizing circuit for the 
relay 8G:-beginning at the terminal (--) of a 
suitable split battery, polar contact f 98 of the re 
lay 8HD assuming its right hand position, wire 
f89, front contact 200 of the relay 8HD, wire 20, 
winding of the relay: 8G, wire 202, front contact 
203 of the track relay TDT, wire 204, switch box 
contact 205 closed only if the switch S7 is in the 
main track position, wire 206, contact 207 of the 
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relay ER2 to the mid-point C of the split battery. 
Energization of the relay 8G will not only cause 
the signal 8 to display a clear or green signal, but 
Will also pole change the current applied to the 
circuit for the relay 6HR, without opening the 
neutral contacts 8 and 96 of this relay for 
reasons heretofore given, so that this relay 6HR, 
will have its polar contacts move from its left 
hand to its right position. With the relay SHR, 
assuming its right hand energized position in 
stead of its left hand energized position the polar 
ity of current applied to the relay 6HD is reversed, 
So that this relay 6HD assumes its right hand in 
stead of its left hand position and causes the 
signal 6 to assume a clear instead of a caution 
position. The train under consideration is now 
assumed to be moving in an eastwardly direction 
between the signals 4 and 6. As this train passes 
the signal 6 it, Will cause the directional stick re 
lay 6S to be picked up, thereby reversing the 
polarity of current applied to the relay 4HD, and 
thereby causing the signal 4 to display a caution 
Signal as soon as the rear end of the train passes 
the signal 6. Also, as the rear end of the train 
passes the signal 6 the stick relay 4S will again 
be deenergized, this because the relay 4HD picks 
up, and this deenergization of the relay S and 
energization of the relay 4HD causes current of 
positive polarity to be applied to the relay, 2HD, 
thereby causing a clear or green indication to 
be displayed by the signal 2 instead of a caution 
indication. 
Movement of the train under consideration in 

an eastwardly direction between the Signals 6 and 
5 will of course cause the relay 6HD to be de 
energized because the track relay 6T1 and 5T1 
will be deenergized during this movement of said 
train, and similarly as the train moves between 
the signal 5 and the signal 8 the home relay 
6HR will remain deenergized, and it will thereby 
cause the relay 6HD which repeats the relay SHR 
to be deemergized, and as Soon as the train passes 
the signal 8 the detector track relay. TDT is de 
energized thereby opening the circuit for the sig 
nal relay 8G at the contact 23, and thereby 
causing the signal 8 to display a stop signal. It 
is of course understood that the signal 8 is there 
after controlled in accordance with the condition 
of energization of the home relay 8HD and as 
Soon as the train in question passes beyond the 
detector track circuit 7 DT the relay 8G is con 
trolled in accordance with the position of this 
relay 8HD. The home-and-distant relay 8HD is 
Of course controlled in accordance With traffic 
conditions in advance as indicated in the prior 
application No. 120,423 above referred to. 

Let us now assume that there is a west bound 
train on the main track of the passing siding PS2 
and that the operator wishes to change the di 
rection of traffic movement in the single track 
Section. O. Under Ordinary Working conditions 
the operator Will first restore his lever L1 to nor 
mal and thereby return the relay ER.1 to normal. 
Let us however assume that for some reason or 
other, Such as a broken line wire, the operator 
is unable to change the position of the relay ER1, 
which now assumes its right hand position and 
causes the Starting signal 2 to display a proceed 
indication. The Operator now moves his lever L2 
to its left hand position signifying permissible 
west bound entrance of a train into the single 
track section O. This movement of the lever 2, 
when it reaches its intermediate position, effects 
momentary negative energization of the wire 30 

thereby causing the relay ER to be moved to its 
left hand position if it has not already aSSumed 
such position. When the lever L2 reaches its ex 
treme left hand position current of negative po 
larity is applied to the control relay WR2, thereby 
operating this relay WR2 to its left hand dotted 
position. The relay THD is of course still de 
energized because the direction relay DR2 is still 
deenergized, and With the relay HD deenergized 
the relay. BF2 is energized through its stick cir 
cuit heretofore traced. Movement of the relay 
WR to its left hand position therefore completes 
the following pick-up circuit for the relay DR2:- 
beginning at the terminal (--) of a suitable bat 
tery, contact 32 of the relay WR2 to the left, 
Wire 28, front contact. 2 of the relay BF2, 
wires 2 2, 2 3, 24, and 25, winding of the relay 
DR2, to the other terminal (-) of said battery. 

Picking up of the direction relay DR2 will of 
course effect deenergization of the relay 6HR, 
because the relay HD is now connected to the 
east end of the line wires connecting signal 
locations 5 and 8. Deenergization of the relay 
6HR will effect deenergization of the relay 6 HD, 
deenergization of the relay GHD will effect the de 
energization of the relay 4HD, and deenergization 
of the relay 4HD will effect the deenergization of 

S. 

20 

the relay. 2HD. In other words, a tumble down 
of line relays will result in an east-to-west di 
rection. With the relay ER still assuming its 
right hand position the relay BF1 will of course 
have been deenergized as soon as the relay 2HD 
picked up after it had been deenergized by pas 
Sage of the east bound train, this because its 
Stick circuit including its stick contact 27, wires 
2.É8 and 219 and back contact 54 of the relay 
2HD was broken when this relay 2HD picked up. 
Furthermore, the dropping of the relay 2HD, by 
the tumble down function just explained, opens 
the front contact 54 of the relay 2FI) and effects 
dropping of the direction relay DR1, it being 
understood that the relays BF1 and 2S are now 
deenergized. With the direction relay DR1 now 
deenergized, the following energizing circuit for 
the home relay 3HD is completed:- beginning 
at the terminal (--), resistance unit RI, prefer 
ably of 100 ohms resistance, back contact 22 of 
the relay Ci, wire 222, front contact 223 of the 
track relay 2DT, wire 224, back contact 4 of 
the relay DR, elements 40, 39, 38, 37, 36, 
f35, 34, 33, and 226, winding of the relay 3HD, 
elements 227, 52, 5, 50, 49, 48, 47, 46, 
45, 44, 228, 229, 230 and 23 and back to the 
terminal (-) of said battery. The completion 
of the circuit just traced will cause the relay 3HD 
to assume its left hand energized position, there 
by causing the signal 3 to display a caution indi 
cation. 

Picking up of the relay 3HD will cause the fol 
lowing circuit for the relay 5HR to be com 
pleted:-beginning at the terminal (--) of a suit 
able battery, Winding of the approaching light 
ing relay AL3-5, elements, 30, 233, 2, 3, 2, 

, 0, 09, 08, 87, (6, 25, 4, and 234, 
Winding of the relay 5HR, elements 235, 27, 26, 
f25, 24, 23, 22, f2 f, 120, 19, and 8, contact 

7 in its energized position, to the other ter 
minal (-) of said battery. 
The completion of the circuit just traced will 

energize the relay 5HR to its right hand position, 
thereby completing an energizing circuit for the 
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relay 5HD which may be traced as follows:-be 
ginning at the terminal (--) of a suitable battery, 
Winding of the approach lighting relay ALS, ele 
ments 0 , 236, 237,238, 9), 9, 92, 93, 94, 95, 96, 5 

  



and 240, winding of the relay 5HD, elements 241, 
8, 82, 83, 84,85, 86, 87, and 242, contact 243 of 
the relay 5HR assuming its right hand position 
to the other terminal (-) of said battery. The 

3. completion of the circuit just traced Will energize 
the relay 5HD to its right hand position, thereby 
causing the signal 5 to display a clear proceed 
position. 

0. 
with the relay 5HD energized the following 

energizing circuit for the relay THD is closed:- 
beginning at the terminal (+) of a suitable bat 
tery, winding of the approach lighting relay AL, 
elements 76, 77, 245, 246, 56, 55, 54, 53, 52, 5, . 
59, i9, 48, 247, winding of the relay HD, ele 
ments 248, 69,68, 67, 66, 65, 64, 63, 62, 6 and 
ge, contact 59 of the relay 5HD in its attracted 
position, to the other terminal (-) of said bat 
tery. 
With the relay THD now energized to its right 

hand position and the control relay WR assum 
ing its left hand position the following energizing 
circuit for the signal relay 7G. is completed:- 
beginning at the terminal (--) of a suitable Split. 
battery, contact. 250 of the relay THD, wire 25, 
front contact 252 of the relay THD, wire 253, 
front contact 254 of the track relay TDT, Wire 
SS. switchbox contact 256 closed only when the 

winding of the relay G, wire 258, contact 259 
30 of the control relay WR2, to the middle point C 

of said split battery. The circuit just traced will 
of course energize the signal relay TG to its 
right; hand position, thereby causing the signal 
to display a clear or green proceed indication, 
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thereby allowing the west bound train occupying 
the main track of the passing siding PS to pro 
ceed into the single track section O. The train 
under consideration will of course encounter a 
caution signal when it reaches the signal 3, this 
because, as assumed, the operator Was unable to 
change the position of either of the relays ER or 
WR1 at the West end of the single track Section 
O. The train can of course proceed at caution 
until it reaches the signal at which time the 
train crew can get in communication with the 
operator through the medium of a telephone, 
preferably located at the end of each passing 
Siding. 

it is thus seen that irrespective of the condition 
of the control relays, such as, relays. ER and WR 
at one end of a single track section the operator 
may through the medium of the control relays at 
the other end of the single track section change. 
the direction of train movement in such single 
track section. This is accomplished by reason of 
the back-and-forth stick relays BF and BF, 
these relays enabling the direction relays DR 
or DR2 to be picked up only in response to a back 
and-forth movement of the contacts of the re 
lays ERI and WR2, respectively. These back 
and-forth relays can be picked up only with the 
associated control relay ER or WR in one posi 
tion and allow the direction relay. DR or DR 
to be picked up only through a front contact of 

5 the back-and-forth relay and with the control 
relay. ER1 or WR2 assuming the opposite position. 
Similarly, the direction relay DR if once picked 

up, as for instance in the manner just indicated, 
thereafter can be held up only through either a 
holding circuit or a stick circuit the holding cir 
cuit of which includes a front contact of the as 
sociated home relay. THD which can only be up 
with this direction relay DR up, and the other 
or stick circuit of which includes a front contact 
of the associated directional stick relay. TS, from 

tgh S7 is in its main track position, wire 257, 
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which it is apparent that with no train in the 
Single track section, the directional stick relay TS 
must aSSume its deemergized position, so that the 
direction relay DR2 may be deemergized from the 
Opposite end of the single track section, by reason 
of the fact that the home-and-distant relay THD, 
asSociated with such direction relay, is in a 
tumble-down circuit energized from the opposite 
end of the single track section. In other words, to 
change the direction of traffic movement, the 
home-and-distant and home relays are caused to 
tumble down in one direction and in so doing ef 
fect deemergization of the direction relay at the 
remote end of the single track section, and with 
this direction relay once deenergized the home 
relays for governing the opposite direction of 
traffic will tumble up, so to speak. 

It has already been explained how the operator 
may set up a direction of traffic to allow a train 

5. 

to move into one end of a single track section, 29. 
even though he has no control over the control 
relays located at the opposite end of the single 
track section. Let us now see how the train crew 
inay itself set up its own direction of traffic in 
the event that the entire selector system or other 
control for tile various control relays ER, and WR 
is out of Order, and that the operator has abso 
lutely, no control over the system. In this case, 
the train crew when it is ready to enter a single. 
track Section will get into communication with : 
the operator at the central office to receive orders, 
as over the telephone system, or even without 
any Order from the operator in case the tele 
phone system is out of order, a member of the 
train creW will depress the push button PB1 if 
they are located at the west end of the single track 
section. O. or the push button PB2 if they are 
located at the east end of this single track 
Section, and in so doing will effect energization 
of the associated direction relay DR.1 or DR2, and 
thereby will cause the direction of traffic to be 
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changed in exactly the same manner as here 
tofore described in connection with the west 
bound train movement through the single track 
Section O, except that the direction relay. DR2 
is noW picked up by the push button PB2, where 
in the case. heretofore considered in detail this 
relay DR3 was picked up by the operation of the 
control relay WR2 to its left hand position. 
Should, however, the relay WR2-be assuming the 
right hand position, under which condition the 
relay TG cannot be picked up and the signal 7 
cannot be cleared the call-on. Signal CO would 
be cleared through the front contact 2602 of the 
relay. THD and the back contact 26 2 of the 
push button PB2. . . 

Referring to Fig. iA 
be noted that the relay 2HD is energized over 
the line wires. 36, - 40 and 45-49 by a Source of 
current located at the signal 4. It will also be 
noted that if relay DR were to be deemergized, 
that by such deenergization of relay. DR.1 the line 
wires 36-40 and 45-49 would be connected to 
a source of current located at the signal 2 through 
the medium of back contact 4 and 44 of relay 65 
DR. Such deemergization of the relay DR.1 is 
ordinarily not possible, because one of its ener 
gizing circuits includes only one contact, namely, 
contact S4 of the relay 2HD, which could not 
be opened so long as energy is fed to the relay 
2HD. Let us, however, assume that a workman 
momentarily short circuits the track circuits 
feeding track relay 2T or 3T, such momentary 
deenergization could cause deerlergization of the 
relay DR, and as soon as the crowbar is removed 
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of the drawings, it will 
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there would be a source of energy at each end 
of the line wires 36-48 and 45-49, and the 
Woltages of these sources might be cumulative. 
Such Simultaneous application of energy on the 
opposite ends of the line wires 36-40 and 45 
fi9 is however not detrimental to these sources 
Of current, by reaSon of the inclusion of the 
resistance R1 in the circuit. Furthermore, such 
sinutaneous application of two Sources of Cui'- 
rent on the Sarine line circuit should be a very rare 
and unusual occurrence. What has been Said in 
regard to the purpose of the resistance R shown 
in Fig. 1A is also true of the resistance R.? shown 
in Fig. B. 
The applicant has thus provided an A. P. B. 

system with supervisory control from a central 
office, which has all of the operating chaiac 
teristics of commercially recognized practical ab 
solute-permissive-block Systems, in which he has 
used less line wires and in which his circuits are 
protected by more relay contacts, to assure against 
various false indications due to crosses or Stick 
ing relay contacts, and in which each home-and 
distant relay has its energizing circuit checked 
through the back contact of the home-and-distant 
relay for governing opposing train movements, 
for instance, home relay 3HD can only be ener 
gized through back contacts of home relay 4HD, 
and home relay HD can only be energized 
through back contacts of relay 3HD. Further 
more, the system is so organized that upon failure 
of a portion of, or the failure of the entire manual 
Supervisory control system, a reversal of direc 
tion of traffic may be set up by the train crew 
from that end of the single track Section from 
which the train under the control of such train 
crew must enter. Also, the momentary false 
closure of a particular home-and-distant relay 
circuit, as for instance by a short train, Such as 
a gasoline propelled car, moving, as for instance, 
from the track circuit of relay 2T into the track 
circuit of relay 3T, thereby momentarily closing 
the energizing circuit for the home relay in the 
rear, cannot set up any false indication per 
manently, as is apt to be the case in absolute 
permissive-block systems of earlier construction, 
this by reason of the fact that the various home 
and-distant relays are so interlocked that only 
one direction of traffic can be set up at one time, 
and the systein is so organized that the train 
itself cannot set up such direction of traffic, the 
direction of traffic being determined entirely by 
the condition of energization of the direction re 
lays DR1 and DR2 located at opposite ends of a 
single track section. It is of course understood 
that the intermediate signals 3 and 4 or 5 and 6, 
together with their associated circuits may be 
omitted, if desired. 

It is, of course, understood that the track 
switches S1 and S2 are preferably controlled from 
the central office DO, as through the medium of 
a switch machine, and that the starting dwarf 
signals 2d and d and the entering signals id and 
8d will be cleared in accordance With the direc 
tion of trafic to be set up providing of course 
that the track switches with which they are a S 
sociated assume the take-siding position, all as 
shown in the prior applications above referred to. 

Fig. 2 

In Fig. 2 has been illustrated a little more in 
detail the wiring for signals 4 and 6 of two inter 
mediate signal locations, where both of these 
signal locations have their signals located oppo 
site as distinguished from having the Signals 

7 
staggered. The home-distant relays 4HD and 
6HD are wired the same as is the relay 4HD for 
Fig. 1A, that is, energy is applied to the line cir 
cuits in identically the same manner as the relay 
4HD of Fig. 1A applies energy to the line circuit 
for the next relay in the rear, and the relays HD 
and 6HD are connected to the line circuit in ex 
actly the same manner as relay 4HD of Fig. 1A 
is connected to the line circuit. The signals 3, 
4, 5, and 6 have been illustrated as three-aspect 
Color light Signals, none of these signal aspects 
of green G, yellow Y or red R being lighted, how 
ever, unless the approach lighting relay AL asso 
ciated with that signal is deenergized. The ref 
erence characters employed in Fig. 2 are the same 
as in Fig. 1A, except that distinctive exponents 4 
and 6 have been added. The windings b of the 
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HD relays receive their energy conductively from 
the Windings a, and these windings a are induc 
tively connected to the main windings of these 
relays. The operation of the system to control 
Signals 4 and 6 of Fig. 2 is exactly the same as 
the operation of signal 4 of Fig. A, and therefore 
need not be repeated. 

Having described one rather specific embodi 
ment cf the present invention it is desired to be 
understood, that the particular embodiment ill 
lustrated has been illustrated for the purpose of 
disclosing the nature of the invention, its oper 
atting characteristics and its underlying princi 
pies, and that the particular embodiment se 
lected has not been selected for the purpose of 
showing the scope of the invention nor the exact 
construction preferably employed in practicing 
the Same, and that various changes, modifications 
and additions may be made to adapt the invention 
to the particular type of railway System to which 
it is to be applied, all without departing from the 
spirit or scope of the invention or the idea of 
means underlying the same, except as demanded 
by the scope of the following claims. 
What I claim as new is:- 
1. In an absolute-permissive-block signaling 

System for railroads, a single track section, signals 
at each end of said section for governing the en 
trance and exit of trains into and out of said 
section, signals at an intermediate point for gov 
erning the movement of trains in both direc 
tions through said section, a circuit leading from 
one end of said section to said intermediate point 
for at times controlling a signal at Said. One end 
and at other times controlling a signal at said 
intermediate point, another circuit leading from 
the other end of said section to said intermediate 
point for at times controlling a signal at said 
intermediate point and at other times controlling 
a signal at said other end, and means for at times 
controlling said one circuit by said another cir 
cuit and for at other times controlling said an 
other circuit by said one circuit. 

2. In an absolute-permissive-block signal sys 
tem, the combination with a single track section, 
signals for governing the movement of trains 
through said section, means for controlling said 
signals including tWO circuits arranged end to end 
and together extending the length of said section, 
means for at one time controlling one of said cir 
cuits by the other circuit and at other times 
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controlling said other circuit by said one circuit, 
and two stickrelays for determining which of said 
two circuits shall control the other of said two 
circuits. 3. In an absolute-permissive-block block signal 
system, the combination with a Single track sec 
tion, signals for governing the movement of trains 
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through said section, means for controlling said 
Signals including tWO circuits arranged end to 
end and together extending the length of said 
Section, means for at one time controlling one of 
said circuits by the other circuit and at other 
times controlling said other circuit by said one 
circuit, two stick relays for determining which of 
said two circuits shall control the other of said 
two circuits, and a control relay controlled from 
a distant point for each of said stick relays fo 
controlling the same. . 

4. In an absolute-permissive-block signal Sys 
tem, the combination with a single track section, 
Signals for governing the movement of trains 
through said section, means for controlling said 
signals including two circuits arranged end to end 
and together extending the length of said section, 

20 

means io: at one time controlling one of Said 
circuits by the other circuit and at other times 
Controlling said other circuit by said one circuit, 

- two stick relays for determining which of said 
- two circuits shall control the other of said two 
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circuits, a control relay controlled from a distant 
point for each of said stick relays for controlling 
the same, and a pick-up circuit for each of said 
Stick relays which when such stick relay is de 

- energized can be closed only upon a change in 
the position of its associated control relay. 

5. In an absolute-permissive-block signal sys 
tem, the combination with a single track section, 
signals for governing the movement of trains 
through said section, means for controlling said 
signals including two circuits arranged end to 
end and together extending the length of said 
Section, means for at one time controlling one of 
said circuits by the other circuit and at other 
times controlling said other circuit by said one 
circuit, two stick relays for determining which of 
said two circuits shall control the other of said 
two circuits, a control relay controlled from a 
distant point for each of said stick relays for 

50 

controlling the same, and a pick-up circuit for 
each of said stick relays which can be closed only 
upon a change in the position of its associated 

45 control relay. - - 
:6. In an absolute-permissive-block signal sys 

tem, the combination with a single track Section, 
signals for governing the movement of trains 
through said section, means for controlling 
said signals including two circuits arranged 
end to end and together extending the length of 
said section, means for at one time controlling 

:-one of said circuits by the other circuit and at 

55 
other times controlling said other circuit. by said 
one circuit, two stick relays for determining which 
of said two circuits shall control the other of said 
two circuits, an auxiliary relay for each of said 
stick relays, a control relay for each of said stick 
relays, a circuit for each auxiliary relay closed 
only when the associated control relay assumes 
one gasition, and a pick-up circuit for each Stick 
relay closed only when the associated control re 
lay assumes another position and then only if 
the associated auxiliary relay assumes its ener 
gized position. - - - - 

7. In an absolute-permissive block signal sys 
term, the combination with a single track section, 
signals for governing the movement of trains 
through said section, means for controlling said 
signals including two circuits arranged end to 
end and together extending the length of said 
section, means for at one time controlling one of 
said circuits by the other circuit and at other 
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times controlling said other circuit by said one 
circuit, two stick relays for determining which of 

point for at times controlling a signal at said 
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said two circuits shall control the other of said 
two circuits, an auxiliary relay for each of said 
stick relays, a control relay for each of said stick 
relays, a pick-up circuit for each auxiliary relay 
closed only when the associated control relay 
aSSumes One position, and a pick-up circuit for 
each stick relay closed only when the associated 
control relay assumes another position and then 
Only if the associated auxiliary relay assumes its 
energized position. 

8. In an absolute-permissive-block signal sys 
tem, the combination with a single track section, 
Signals for governing the movement of trains 
through said section, means for controlling said 
Signals including two circuits arranged end to 
end and together extending the length of said 
Section, means for at one time controlling one 
of Said circuits by the other circuit and at other 
times controlling said other circuit by said one 
circuit, two stick relays for determining which of 
Said two circuits shall control the other of said 
two circuits, an auxiliary relay for each of said 
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Stick relays, a control relay for each of said stick - 
relays, a pick-up circuit for each auxiliary relay 
closed only when the associated control relay a S 
Sunes one position, a stick circuit for each aux 
iliary relay closed if the associated stick relay 
assumes its deenergized position, and a pick-up 
circuit for each stick relay closed only when the 
SSociated control relay assumes another position 
and then only if the associated auxiliary relay 
assumes its energized position. 

9. In an absolute-permissive-block signaling 
Systern for railroads, a single track section, sig 
nals at each end of said section for governing the 
entrance and exit of trains into and out of said 
Section, Signals at an intermediate point for gov 
erning the movement of trains in both directions 
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through said section, a circuit leading from one 
end of saidsection to said intermediate point for 
at times controlling a signal at said one end and 
at other times controlling a signal at said inter 
nediate point, another circuit leading from the 
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other end of said section to said intermediate . . 
intermediate point and at other times controlling 
a signal at said other end, two relays located at 

45 

Said intermediate point one at times included in . 
One of Said Circuits and the other at times in 
cluded in the other of said circuits, interlocking 
means for preventing more than one of said re 
lays being energized at one time, and means for 
controlling said other circuit by said one relay 
and controlling said one circuit by said other : 
relay. . . . . . . . - 

10. In an absolute-permissive-block signaling 
System for railroads, a single track section, sig 
nals at each end of said section for governing the 
entrance and exit of trains into and out of said 
Section, signals at an intermediate point for gov 
erning the movement of trains in both directions 
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through said section, a circuit leading from one ... 
end of said section to said intermediate point for 
at times controlling a signal at said intermediate 
point, another circuit leading from the other end 
of said section to said intermediate point for at 
times controlling a signal at said intermediate 
point and at other times controlling a signal at 
Said other end, track circuits having front con 
tacts included in said circuits, two relays located 
at said intermediate point one at times included 
in One of said circuits and the other at times in 
cluded in the other of said circuits, interlocking 
means for preventing more than one of said re 
lays being energized at one time, and means for 
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Conti'olling Said other circuit by said. One relay 
and controlling said one circuit by said other 
relay. 

11. In a single track railway signalling System, 
the combination with a single track section, sig 
nals for governing traffic in each direction 
through Said section, manually controllable 
means for determining the clearing of signals for 
establishing a particular direction of traffic 
through said section, and other manually con 
trollable means for reversing the direction of 
traffic Set up by Said first mentioned manually 
controllable means through said Section, Said 
other manually controllable means being effec 
tive irrespective of said first mentioned manually 
controllable means. 

12. In an absolute-permissive-block signal Sys 
tem, the combination With a single track Section, 
signals for governing the movement of trains 
through said Section, means for controlling Said 
signals including two circuits arranged end to 
end and together extending the length of said 
section, means for at one time directly control 
ling one of said circuits by the other circuit and 
at other times directly controlling Said other cir 
cuit by said one circuit, and two stick relays for 
determining which of said two circuits shall con 
trol the other of said two circuits. 

13. In a single track railway signalling System, 
the combination with a single track Section hav 
ing an intermediate signal location, a Signal at 
said location for governing traffic in One direc 
tion, a signal at said location for governing traf 
fic in the opposite direction, a relay for each sig 
nal to control the same, and a circuit for each 
relay including a back contact of the other relay 
and said circuit being energizable only when the 
track in advance of the signal for that relay is 
unoccupied by a train, whereby only one of Said 
signals can be cleared at One time. 

14. In a single track railway signalling System, 
the combination. With a single track Section haW 
ing an intermediate signal location, a signal at 
said location for governing traffic in One direc 
tion, a signal at said iocation for governing traf 
fic in the opposite direction, a relay for each Sig 
nai to control the same, circuit Wires for each 
relay, and contacts on each relay which if down 
connect, the circuit Wires of the other relay to 
such other relay but if up connect Such Wires to a 
source of current. 

15. In a single track railway signalling System, 
the combination. With a single track Section Con 
necting two double track sections, intermediate 
signal locations each including two signals One 
governing traffic in one direction and the other 
governing traffic in the other direction, a circuit 
extending from each signal location to an adja 
cent signal location, and means for controlling 
each circuit, directly by the adjacent circuit to 
constitute a tumble-down arrangement which at 
times operates from right to left and at other 
times operates from left to right. 

16. In a single track railway signalling System, 
the combination with a single track Section con 
necting two double track Sections, intermediate 
signal locations each including two signals one 
governing traffic in one direction and the other 
governing traffic in the other direction, a circuit 
extending from each signal location to an adja 
cent signal location, a relay for each end of each 
of said circuits, means for at times energizing 
each circuit from the right-hand end to energize 
the relay at the left-hand end and for at other 

5 times energizing each circuit from the left-hand 
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end to energize the relay at the right-hand end, 
and contacts on said relays for controlling each 
of Said circuits by an adjacent circuit. 

17. In a single track railway signalling system, 
the combination. With a single track section Con 
necting two double track sections, intermediate 
Signal locations each including two signals One 
governing traffic in one direction and the other 
governing traffic in the other direction, a circuit 
extending from each Signal location to an adja 
cent signal location, a relay for each end of each 
of Said circuits, means for at times energizing 
each circuit from the right-hand end to energize 
the relay at the left-hand end and for at Other 
times energizing each circuit from the left-hand 
end to energize the relay at the right-hand end, 
a directional Stick relay associated With each end 
of each of said circuits, and contacts on said 
directional Stick relays for at times applying cur 
rent to Said circuits. 

18. In a single track railway signalling sys 
tem, the combination with a single track section 
connecting two double track sections, intermedi 
ate Signal locations each including two signals 
One governing traffic in one direction and the 
other governing traffic in the other direction, a 
Circuit extending from each signal location to an 
adjacent signal location, a directional stick re 
lay for each Signal, and contacts on Said direc 
tional Stick relays for at times energizing said 
circuits from one end and at other times ener 
gizing said circuits from the other end. 

19. In a single track railway signalling sys 
tem, the combination. With a single track Section 
connecting two double track sections, intermedi 
ate Signal locations each including two signals 
One governing traffic in one direction and the 
other governing traffic in the other direction, a 
circuit extending from each signal location to 
an adjacent signal location for governing Said 
signals, manually Operable control means con 
trollable from a central office for permitting 
clearing of Signals for only one direction of 
travel at One time, and other manually operable 
control means at each end of said single track 
section for changing the direction of traffic set 
up by said first mentioned manually operable 
leaS. 
20. In a single track railway signalling sys 

ten, the combination with a Single track Section 
connecting two double track sections, intermedi 
ate Signal locations each including two signals 
one governing traffic in one direction and the 
other governing traffic in the other direction, a 
circuit extending from each Signal location to 
an adjacent signal location for governing Said 
signals, manually operable control means Con 
trollable from a central Office for permitting 
clearing of signals for only one direction of 
travel at one time, other manually operable con 
trol means at each end of said single track Sec 
tion for changing the direction of traffic set 
up by said first mentioned manually operable 
means, and visual indicating means for indicat 
ing when the direction of traffic has been 
changed. 

21. In a single track railway signalling SyS 
tem, the combination with a single track sec 
tion connecting two double track Sections, inter 
mediate signal locations each including two sig 
nals one governing traffic in One direction and 
the other governing traffic in the other direction, 
a circuit extending from each signal location to 
an adjacent signal location for governing said 
signals, manually operable control means con 
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trollable from a central office for permitting 
clearing of signals for only one direction of 
travel at one time, other manually operable con 
trol means at each end of said single track. Sec 
tion for changing the direction of traffic Set up 
by said first mentioned manually operable means, 
and visual indicating means effective Only SO 
long as said other manually operable control 
means is in its operated condition for indicating 
when the direction of traffic has been changed. 

22. Route control means for allowing rail 
way traffic to move in one direction at one time 
only over a particular section comprising, a cir 
cuit connecting the ends of said section, a first 
relay at each end of said circuit for manifesting 
energization of said, circuit, a second relay at 
each end of said section for energizing said cir 
cuit from that end, and means for interlocking 
said first and said second relay at each end of 
Isaid circuit so that said circuit cannot be con 
ditioned to be energized from that end if it has 
aiready been energized from the other end. 

23. Route control means for allowing railway 
traffic to move in one direction at one time only 
over a particular section comprising, a circuit 
connecting the ends of said section, a first relay 
at each end of said circuit for manifesting ener 
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gization of said circuit, a second relay at each 
end of said section for energizing said circuit 
from that end, and means for interlocking said 
first and said second relay at each end of Said 
circuit so that when said circuit is energized 
from One end such energization cannot be inter 
fered with by the second relay at the other end. 

24. In combination, a stretch of single track. 
- over which traffic moves in both directions, sig 
nals governing the entrance of traffic into Said 
stretch, intermediate signals located at intervals 
along the stretch for governing traffic in both 

: directions through the stretch, all of said sig 
nais being capable of indicating stop, caution, 
and proceed, manually operable means for sepa 
rately controlling the signals governing the en 

signal for governing traffic 
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trance of traffic into said stretch, in either direc 
erable means ineffective to cause such entering 
signals to indicate caution or proceed unless all 
of the opposing intermediate signals indicate 
stop. 
25. In combination, a stretch of single track 

Over Which traffic noves in both directions, a first 
in one direction 

through said stretch, a first polarized line relay, 
means effective when said first line relay is de 
energized for causing said first signal to indi 
cate stop, manually operable means for causing 
said first signal- to display a caution indication 
when said first line relay is energized by current 
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of one polarity and a proceed indication when 
said first-line relay is energized by current of the 
other polarity, a second signal for governing 
traffic in the opposite direction through said 
stretch, a second polarized line relay; means con 
trolled by said second line relay for controlling 

is said second signal in such manner that said 
second signal indicates stop, caution, or proceed 
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according as said second line relay is deemergized 
or is energized by current of one polarity or the 
other; manually operable means for at times 
supplying said second line relay with current of 
one polarity or the other when the portion of 
Said stretch between said signals is unoccupied, 
and means for at times supplying Said first line. 
relay with current of one polarity or the other 
when the portion of said stretch between said 

occupied and said 
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signals is unoccupied and said second line relay 
is deenergized. - - 

26. In combination, a stretch of single track 
over which traffic noves in both directions, a first 
signal for governing traffic in one direction 
through said stretch, a first polarized line relay, 
means effective. When said first line relay is de 
energized for causing said first signal to indicate 
stop, manually operable means for causing said. 
first signal to display a caution indication. When 
said first line relay is energized by current of one 
polarity and a proceed indication when Said first 
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line relay is energized by current of the other 
polarity, a second signal located at some dis 
tance from said first signiai for governing traffic 
in the opposite direction through said stretch, 

5 

a second polarized line relay; means controlled 
by said second line relay for controlling said Sec 
and signal in such manner that said second sig 
inal indicates stop, caution, or proceed according 
as said second line relay is deemergized Or is ener 
gized by current of one polarity or the other; 
manually controlled means for at times. Supply 
ing said second line relay with current of one 
polarity or the other when the portion of said 
stretch between said signals is unoccupied, means 
for supplying said first line relay with current of 
one polarity when the portion of track between 
said signals is unoccupied and said second line 
relay is deenergized; and means for supplying 
said first iine relay with current of the other 
polarity when the portion of track betWean Said 
signals is unoccupied, said second line relay is 
deenergized, and the portion of track immediately 
beyond said second signal for traffic moving in 
the opposite direction from that governed by said 
Second signal is occupied. 

27. In combination, a stretch of Single track 

through said stretch, a first polarized line re 
lay, means effective when said first line relay is 
deenergized for causing said first signal to indi 

- - :- cate stop, manually operable means for causing 
tion, and means for rendering said manually op- - said first signal to display a calation indication 

when said first line relay is energized by current 
of one polarity and a proceed indication when 
said first line relay is energized by current of the 
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over which traffic moves in both directions, a 
first signal for governing traffic in one direction 40 
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other polarity, a second signal located at some 
distance from said first signal for governing 
traffic in the opposite direction through said 
stretch, a second polarized line relay; means coin 
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trolled by said second line relay for controlling 
said second signal in such manner that said 
second signal indicates stop, caution, or proceed 
according as said second line relay is deenergized 
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or is energized by current of one polarity or the 
other; manually operable means for at times sup 
plying said second line relay with current of one 
polarity or the other when the portion of said 60 
stretch between said signals is unoccupied, and 
said first line relay is deemergized, and means 
for at times supplying said first line relay with 
current of one polarity or the other when the 
portion of said stretch between said signals is un 

second line relay is deener gized. 
28. In combination, a stretch of single track 

over which traffic moves in both directions, sig 
nals for governing traffic in one direction through 
said stretch and other signals for governing traf 
fic in the opposite direction through said stretch, 
a plurality of line relays one asseciated with each 
signal and each arranged to control the asso 
ciated signal in such manner that the associated 
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signal indicates stop when the relay is deener 
gized, and means for controlling said relays in 
such manner that a relay associated with a sig 
nal which controls traffic in one direction cannot 
become energized unless the relay associated with 
the opposing signal which governs the entrance 
of traffic into the same portion of the stretch is 
deenergized. 

29. In combination, a stretch of single track 
over which traffic moves in both directions, Sig 
nals for governing traffic in one direction through 
said stretch and other signals for governing traf 
fic in the other direction through said stretch, a 
plurality of line relays one associated with each 
signal and each arranged to control the aSSO 
ciated signal in such manner that the associated 
signal indicates stop when the relay is deener 
gized, and means for energizing each line relay 
when and only when the portion of track between 
the associated signal and the signal next in ad 
vance governing traffic in the same direction is 
unoccupied and the line relay associated with 
the signal next in advance governing traffic in 
the opposite direction is deenergized. 

30. In combination, a stretch of single track 
over which traffic moves in both directions, head 
block signals governing the entrance of traffic into 
said stretch, intermediate signals located at in 
tervals along the stretch for governing traffic in 
both directions through the stretch, a plurality 
of line relays One associated with each of said 
signals and each arranged to control the aSSC 
ciated signal in such manner that the associated 
signal indicates stop when the line relay is deen 
ergized, and means for controlling said line re 
lays in such manner that the line relay aSSoci 
ated with each head block signal cannot become 
energized unless all of the line relays associated 
with the intermediate signals which control traf 
fic in the opposite direction are deenergized and 
all of the line relays associated with the inter 
mediate signals which control traffic in the same 
direction are energized. 

31. In combination, a stretch of single track 
over Which traffic moves in both directions, sig 
nals for governing traffic in one direction through 
said stretch and other signals for governing 
traffic in the other direction through the stretch; 
a plurality of line relays one associated with each 
signal and each arranged to control the signal 
with which it is associated in such manner that 
the signal will indicate stop, caution, or proceed 
according as the associated relay is deenergized 
or is energized by current of one polarity or the 
other; means for at times Supplying each line 
relay with current of one polarity when the por 
tion of track between the Signal controlled 
thereby and the signal next in advance govern 
ing traffic in the Same direction is unoccupied, 
the line relay associated with the signal next in 
advance governing traffic in the same direction is 
energized, and the line relay associated with the 
Signal next in advance governing traffic in the 
opposite direction is deenergized; and means for 
at other times Supplying each line relay With 
Current of the opposite polarity when the por 
tion of track between the signal controlled 
thereby and the signal next in advance governing 
traffic in the same direction is unoccupied, the 
line relay associated with the signal next in ad 
vance governing traffic in the same direction is 
deenergized; and the line relay associated with 
the signal next in advance governing traffic in 
the opposite direction is deemergized. 

32. In combination, a stretch of single track 

11. 
over which traffic moves in both directions; a first 
signal for governing traffic in one direction 
through said stretch; a first polarized relay for 
controlling said first signal to the clear, caution 
and stop condition when said first relay is respec 
tively energized by current of normal polarity, 
by current of reverse polarity and is deenergized; 
a second signal for governing traffic in the oppo 
site direction through said stretch, a second polar 
ized relay for controlling said second signal to 
the clear, caution and stop condition when Said 
second relay is respectively energized by Current 
of normal polarity, by current of reverse polarity 
and is deenergized, control circuits for each of Said 
polarized relays so organized that each said relay 
may be energized by current of either normal or 
reverse polarity if said stretch is unoccupied and 
the other of said relays is deemergized, and man U 
ally operable means for holding either of said 
relays deenergized. 

33. In combination, a stretch of railway track 
divided into sections, signals governing traffic in 
both directions through said stretch, a polarized 
line relay and a slow-releasing stick relay for each 
signal, means operating when a given line relay is 
closed and the associated stick relay is open to 
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supply current of normal polarity to the line relay 
for the signal next in the rear, means operating 
when the associated stick relay is closed to Supply 
current of reverse polarity to the line relay for 
the signal next in the rear independently of the 
given line relay, track circuits for said sections for 
controlling said line relays, means for energizing 
each stick relay when a train moving in the di 
rection in which the associated signal governs 
traffic passes such signal and for keeping it ener 
gized as long as the line relay for Such signal 
remains deemergized, and means controlled by 
each polarized line relay for energizing the asso 
ciated signal to display a clear or caution indi 
cation. When its line relay is energized by current 
of normal or reverse polarity, respectively, and to 
display a stop indication when its line relay is 
deenergized. - - 

34. In combination, a stretch of railway track 
divided into a forward block and a rear block and 
the forward block further divided into a forward 
section and a rear Section, a forward signal and 
a rear signal for governing traffic movements 
through the forward and rear blocks, respectively, 
a track circuit for each of the Sections of Said 
forward block each including a track relay, a line 
relay for controlling said forward signal energized 
by a circuit including in series contacts closed 
by said track relays in their energized condition, 
a polarized line relay for controlling said rear sig 
nal, a slow-releasing Stick relay, a circuit con 
trolled by a front contact of Said first line relay 
and by a back contact of said stick relay for ener 
gizing said polarized line relay by current of nor 
mal polarity, a second circuit controlled by a 
front contact of said stick relay for energizing 
said polarized relay by current of reverse polarity 
independently of said first line relay, a pick-up 
circuit for energizing said stick relay when a train 
moves from said rear block into said forward 
block, and a stick circuit for said stick relay con 
trolled by a back contact of Said first line relay. 

35. In combination, a stretch of railway track, 
signals located at intervals to govern traffic in 
one direction through the stretch, other signals 
located at intervals to govern traffic in the oppo 
site direction through the stretch, a sectionalized 
line Wire adapted for use as the common line Wire 
in the control of Said signals, a traffic locking cir 
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cuit for the stretch having as one conductor the 
different sections of said sectionalized line wire, 
directional means at each end of the stretch to 
govern traffic entering the stretch at its end and 
each arranged to be at times: controlled: by the 
traffic locking circuit, a current source at each 
end of the stretch each adapted to at times sup 
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ply current to the traffic locking circuit for con 
trolling the directional means at the opposite 
end of the stretch, and repeating means including 
two directional relays at each sectionalized loca 
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tion of Said line wire said relays being arranged 
to bridge the traffic locking circuit from one sec 
tion of the line wire to the next section in either 
direction and thereby carry through from end to 
end of the stretch the control effected by the cur 
rent source at one end to the directional means 
at the other end in either direction. 

36. In combination, a stretch of railway track, 
signals located at intervals to govern traffic in one 
direction through the stretch, other signals lo 
cated at intervals to govern traffic in the oppo 
site direction through the stretch, a sectionalized 
line wire adapted for use as the common line wire 
in the control of said signals, a traffic locking 
circuit for the stretch having as one conductor 
the different sections of said sectionalized line 
Wire, directional means at each end of the stretch 
to govern traffic entering the stretch at its end 
and each arranged to be at times controlled by 
the traffic locking circuit, a current Source at 
each end of the stretch each adapted to at times 
supply current to the traffic locking circuit for 
controlling the directional means at the opposite 
end of the stretch, and repeating means including 
two directional relays at each sectionalized loca 
tion of said line wire and arranged to repeat the 
effect of the traffic locking circuit from one sec 
tion of Said line Wire to the next in either direct 
tion and thereby carry through from end to end 
of the stretch the control effected by the current 
Source at one end to the directional means at the 
other end in either direction. 

37. In combination, a stretch of railway track, 
signals located at intervals to govern traffic in 
one direction through the stretch, other signals 
located at intervals to govern traffic in the oppo 
site direction through the stretch, a sectionalized 
line wire adapted for use as the common line wire 
in the control of said signals, a traffic locking cir 
cuit for the stretch having as one conductor the 
different sections of said sectionalized common 
line wire, a current source and a relay at each 
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end of the stretch, a manually controlled selector 
at each end adapted to include either the relay - 
or the current source at its end in the traffic lock 
ing circuit, repeating means at each sectionalized 
location of the common line wire including two 
directional relays controlled by the traffic locking 
circuit and arranged to repeat the effect of the 
traffic locking circuit from one section of the 
coinnon line wire to the next in a direction cor 
responding to the direction from which said re 
lays are controlled to carry through the influence 
effected by the applying of current to the traffic 
locking circuit at one end to the relay at the 
other end, a signal at each end of the stretch to 
govern the movement of traffic into the stretch, 
and neans controlled by the relay at the same 
end of the stretch for clearing said signal. 

38. In combination, a stretch of railway track, 
signals located at intervals to govern traffic in 
one direction through the stretch, other signals 
located at intervals to govern traffic in the oppo 
site direction through the stretch, a sectionalized 
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- line Wire for the stretch adapted for use as the 
common line wire in the control of said signals, 
a traffic locking circuit for the stretch arranged 
into a plurality of sections each section of which 
includes a corresponding section of said common 
line wire, a relay and a current source at each 
end of the stretch, a manually controlled selector 
at each end adapted to include either the relay 
or the current source at its end in the traffic 
locking circuit, repeating means at each junction 
of adjacent sections of the traffic locking circuit 
including two directional relays controlled by the 
traffic locking circuit and arranged to repeat the 
effect of the traffic locking circuit from one sec 
tion to the next in the direction corresponding 
to that from which said relays are controlled to 
carry through the influence effected by applying 
current to the traffic locking circuit at either 
end of the stretch to the relay at the other end, 
a signal at each end of the stretch to govern 
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the movement of traffic into the stretch, and 
means controlled by the relay at the same end 
of the stretch for clearing said signal. 

39. In combination, a stretch of railway track, 
signals located at intervals to govern traffic in 
one direction through the stretch, other signals 
located at intervals to govern traffic in the oppo 
site direction through the stretch, a sectionalized 
line wire for the stretch adapted for use as the 
common line Wire in the control of said signals, 
a traffic locking circuit for the stretch arranged 
into a, plurality of sections each section of which 
includes a corresponding section of said common 
line wire, a relay and a current source at each 
end of the stretch, a manually controlled selector 
at each end adapted to include either the relay or 
the current source at its end in the traffic lock 
ing circuit, repeating means at each junction of 
adjacent sections of the traffic locking circuit 
including two directional relays controlled by the 
traffic locking circuit and arranged to supply cur 
rent to either adjacent section in response to 
being controlled from the other adjacent section, 
to thereby carry through the influence effected 
by applying current to the traffic locking circuit 
at either end of the stretch to the relay at the 
other end, a signal at each end of the stretch 
to govern the movement of traffic into the stretch, 
and means controlled by the relay at the same 
end of the stretch for clearing said signal. 

40. In combination, a stretch of railway track, 
signals located at intervals to govern traffic in 
one direction through the stretch, other signals 
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located at intervals to govern traffic in the oppo 
site direction through the stretch, a sectionalized 
line wire for the stretch adapted for use as the 
common line Wire in the control of said signals, 
a traffic locking circuit for the stretch arranged 
into a plurality of sections each section of which 
includes a corresponding section of said common 
line Wire, means at each end of the stretch each 
adapted to at times supply current to the traffic 
locking circuit, a relay at each end of the stretch 
each controlled by the traffic locking circuit and 
arranged when energized to permit traffic to en 
ter the stretch, and two directional relays and a 
current source at each junction of adjacent sec 
tions of the traffic locking circuit controlled by 
the traffic locking circuit and arranged to supply 
current to either adjacent section when con 
trolled by current from the other adjacent sec 
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tion to thereby supply current to the relay at 
either end of the stretch in response to current 
Supplied to the traffic locking circuit at the end 
Opposite that relay. 75 
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41. In combination, a stretch of railway track 

arranged into track Sections each of Which is 
provided With the usual track circuit including 
a track relay, a traffic locking circuit extending 
along the stretch arranged into a plurality of dif 
ferent sections With each section including a front 
contact of each track relay of the track Sections 
adjacent that section of the traffic locking cir 
cuit, a Source of Current and a directional relay 
at each end of the stretch, manually controlled 
means at each end to include either the current 
Source or the relay at its end in the traffic lock 
ing circuit, repeating means at each junction of 
adjacent sections of Said traffic locking circuit 
including a current Source and two directional 
relayS controlled by the traffic locking circuit and 
arranged to supply current to either adjacent 
Section. When controlled by current from the other 
adjacent Section whereby under clear traffic con 
ditions the relay at either end of the stretch will 
become energized when current is supplied to the 
traffic locking circuit at the other end, a signal 
at each end of the stretch to govern the move 
ment of traffic into the stretch, and means con 
trolled by the relay at the same end of the stretch 
for clearing Said signal. 

42. In combination, a stretch of railway track 
arranged into track Sections each of which is pro 
Wided With the usual track circuit including a 
track relay, a traffic locking circuit extending 
along the stretch arranged into a plurality of 
different sections with each section including a 
front Contact of each track relay of the track 
Sections adjacent that Section of the traffic lock 
ing circuit, a Source of current and a directional 
relay at each end of the stretch, manually con 
trolled means at each end to include either the 
Current Source or the relay at its end in the traffic 
locking circuit, repeating means at each junc 
tion of adjacent Sections of said traffic locking 
circuit including two directional relays controlled 
by the traffic locking circuit and arranged to sup 
ply current to either adjacent Section when con 
trolled by current from the other adjacent sec 
tion, to thereby carry through under clear traffic 
conditions of the stretch the influence effected by 
Supplying current to the traffic locking circuit at 
One end of the stretch to the relay at the opposite 
end for energizing that relay, a signal at each end 
of the stretch to govern the movement of traffic 
into the Stretch, and means controlled by the re 
lay at the same end of the stretch for clearing said 
signal. 

43. In combination, a stretch of railway track 
divided into track sections each of which is pro 
Wided with the usual track circuit including a 
track relay, Signals located along said stretch and 
arranged to govern traffic in both directions, a 
Sectionalized line wire for the stretch adapted for 
use as the common line Wire in the control of said 
Signals, a traffic locking circuit for the stretch 
arranged into a plurality of Sections each section 
of which includes a corresponding section of the 
Sectionalized line Wire and a front contact of the 
track relay of each track section adjacent that 
Section of the traffic locking circuit, means at 
each end of the stretch adapted to at times Sup 
ply a control current to the traffic locking circuit, 
a directional relay at each end of the stretch con 
trolled by the traffic locking circuit, two direc 
tional relays at each junction of adjacent sec 
tions of the traffic locking circuit controlled by 
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Said circuit and arranged to supply current to One 
adjacent Section when controlled by current from 
the other adjacent Section and to supply current 
to said other adjacent Section when controlled by 
current from said one adjacent Section for ener 
gizing the relay at the end of the stretch opposite 
that at which current is supplied to the traffic 
locking circuit, a signal at each end of the stretch 
to govern the movement of traffic through the 
stretch, and means for clearing Said signal. When 
the relay at its end of the Stretch becomes ener 
gized. 

44. In combination, a stretch of railway track 
divided into Sections, a track circuit including a 
track relay for each track Section, a line circuit 
for the Stretch divided into sections each in 
cluding front contacts of the track relays of the 
track Sections adjacent such line circuit section, 
a Source of current and a directional relay at each 
end of each section of the line circuit, manually 
Controlled Ineans at each end of the Stretchlifor 
Selectively including in the Section of the line 
Circuit having One end adjacent said means the 
Source of Current or directional relay at that end 
of said Section, means at each junction of adjoin 
ing Sections of the line circuit for including in 
each of Said sections the source of current or di 
rectional relay at the adjacent end of such sec 
tion according as the directional relay at the ad 
jacent end of the other adjoining section is ener 
gized or deenergized, a Signal at each end of the 
Stretch to govern the movement of traffic through 
the stretch, and means controlled by the direc 
tional relay at the same end for controling said 
Signal. 

45. In combination, a stretch of railway track, 
a Signal at each end of the stretch to govern the 
movement of traffic through the stretch, a line 
circuit for the stretch divided into sections, a 
Source of current and a directional relay at each 
end of the stretch, manually controlled means at 
each end of the stretch for Selectively including in 
the end section of the line circuit adjacent said 
means its source of current or directional relay, 
repeating means at each junction of adjoining 
Sections of the line circuit effective to include a 
Source of current in either of said sections at the 
end adjacent such junction when the other ad 
joining section is energized at the end remote 
from Such junction, and means controlled by each 
directional relay for clearing the signal at the 
Sane end of the stretch. 

46. In a signaling system for railroads, the 
combination With a section of railway track over 
Which traffic moves in both directions, signals for 
governing traffic in both directions over said Sec 
tion, a signaling circuit a SSociated with said sec 
tion, two relays one at each end of said circuit, 
each of Said relays being of the polar-neutral 
type opening its neutral contacts when deener 
gized, means for connecting one or the other of 
Said relays to said circuit according to the direc 
tion in which traffic is to move over said section, 
means controlled by neutral and polar contacts 
of Said relayS for governing said signals, and 
means controlled by the presence of a train in 
Said Section for opening said circuit to deenergize 
the one of said two relays then connected to said 
circuit and thereby cause the corresponding signal 
to indicate Stop so long as said section is occupied. 
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