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2 
of energy over the line circuit, when the protected 
stretch is occupied. The relays governing the line 
circuit are slow enough in releasing so that on a 
change in the polarity of the energy supplied to 
the line circuit, the line circuit will be maintained 
for a period long enough to insure that all of the 
traffic locking relays will respond to the energy 
supplied to the line circuit before the line circuit 
is interrupted. 

Neutral block indication relays may be con 
nected in series with the line circuit at each end 
thereof so as to be energized by current supplied 
Over the line circuit to provide an indication 
whether or not the protected stretch is occupied. 
When these relays are employed the equipment 
at the ends of the stretch is arranged so that 
energy of the polarity effective to maintain the 
established direction of traffic is supplied to the 
line circuit at the entrance end of the stretch 
until it is desired to reverse the direction of traffic, 
at which time the polarity of the energy supplied 
to the line circuit is reversed. 
Similar reference characters refer to similar 

parts in each of the three views. - 
Referring to Figs. 1A and 1B of the drawings 

there is shown therein a stretch of railway track 
having track rails and 2 over which traffic may 
move in either direction. Adjacent the left-hand 
or west end of the single track stretch is a pass 
ing siding or branch track WPS, and adjacent 
the right-hand or east end of the single track 
Stretch is a passing siding or branch track EPS. 
The passing sidings or branch tracks are con 
nected with the main track by suitable track 
switches. 
Although this system is illustrated in connec 

tion. With a single track stretch joining two pass 
ing sidings or branch tracks, the system is not 
limited to use in situations of this kind and may 
be employed wherever traffic may move in either 
direction between two points, but only in one 
direction at One time. 
The track rails f and 2 are divided by insulated 

joints 3 into track sections for signaling purposes. 
As shown there is a section 4T which includes 
the switch 4W connecting the passing siding WPS 
with the main track, and a section TT which 
includes the switch TW connecting the passing 
siding EPS with the main track. The single 
track Stretch between Sections 4T and T'isdi 
vided into Sections 5T and 6T, but it is contem 
plated that the single track stretch may include 
a larger number of track sections. -. 
The track sections 5T and 6T of the single track 

stretch are provided with track circuit apparatus 
which may be of any appropriate type. As shown 
the track circuit equipment for these Sections: is 
of the coded type and makes use of coded energy 
of two code frequencies, while the traffic locking 
relays reversibly connect the track circuit ap 
paratus with the section rails to condition the 
track circuits for movement of traffic through the 
single track portion in the selected direction. 
The track sections 4T and TT, which include 

the track switches 4W and 7W, are provided with 
suitable track circuit apparatus, and as shown 
these track circuits are of the steady energy type 
and each includes a track relay which is Sup 
plied with energy from a track battery over the 
Section : rails. " ... - - 

Movement of traffic along the main track from 
left to right is governed by signals 5ES and 6ES, 
while movement of traffic from right to left along 
the main track is governed by signals GWS and 
5WS. Movement of traffic between the main 
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track and the passing sidings may be controlled 
by appropriate signals, not shown. 
The signals 5ES, SES, 6WS and 5 WS are shown 

as being of the color light type, and each has a 
red or stop lamp R, a yellow or caution lamp Y, 
and a green or clear lamp G. While the wayside 
signals are shown as being of the color light 
type, this system is not limited to the use of 
Wayside signals of this type and any appropriate 

10 

20 

30 

35 

50 

5 5 

60 

75 

type of Wayside signal may be employed. 
Similarly, this traffic locking means is not lim 

ited to use in track stretches in which movement 
of traffic is governed by Wayside signals, and is 
adapted for use in track stretches in which move 
ment of traffic is controlled by cab signals, either 
alone or in conjunction with Wayside Signals. 
The polarized traffic locking relays FR, which 

control the direction of traffic in the single track 
stretch, are energized in series over a line circuit 
extending between the passing sidings. A traffic 
locking relay is located at each end of the single 
track stretch, and, in addition, a traffic locking 
relay is located at the junction between track 
sections in the single track stretch. In the Sys 
tem shown in the drawings, a traffic locking relay 
FR is located at the west end of the single track 

stretch, a relay. 2FR is located at the adjoining 
ends of sections 5T and 6T, and a relay 3FR is 
located at the east end of the single track stretch. 
Each of the traffic locking relayS has a SSO 

ciated thereWith 2. Westbound control relay WFPR, 
and an eastbound control relay EFPR, while the 
equipment at each end of the single track stretch 
includes a block indication relay BPR, a direc 
tional stick relay SR, a push button Stick relay 
PBSR, a repeater relay FCR, traffic direction 
lamps. E and W, a block occupancy lamp Mí, a 
signal control or traffic lever K, a push button 
PB, and a line battery L.B. 
The signal levers K, the lamps F, W, and M, 

and the push buttons PB at the ends of the single 
track stretch may be mounted in interlocking 
towers located at the ends of the single track 
stretch, while the levers K and push buttons PB 
may be operated by attendants in these towers. 
Although the system is illustrated and de 

scribed in connection with a track stretch having 
interlocking towers at opposite ends of the single 
track stretch so that the signal control levers 
and the push buttons are manually controlled by 
operators in these towers, the system is not lim 
ited to use in such situations but is applicable also 
to track stretches governed by centralized traffic 
control or other remote control apparatus. 
Each signal location is provided with a Suit 

able source of direct current, such as a storage 
battery, not shown, the terminals of which are 
designated B and C in the drawings. 
The signals 5ES and 6WS controlling move 

ment of trains across the Switches are governed 
by signal control relays 5RHR and 6LHR, re 
spectively, which are governed by the traffic lock 
ing relays, the track relay of the associated de 
tector section, and the traffic levers, while each 
of these relays may also be controlled in the 
manner well known in the art by the position 
of the associated track Switch and by traffic con 
ditions in the vicinity of the switch. One means 
for controlling the relays 5RHR and 6LHR is 
shown in Letters Patent of the United States No. 
2,093,170 to Ronald A. McCann. 
In most instances the relay contacts are shown 

directly under the relay Winding, but in Some 
cases in order to simplify the drawings relay 
contacts are shown separated from the relay 
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winding, and where this is: done the relay with 
which the contacts are: associated is identified 
by appropriates reference character's placed di- . " 
rectly above the relay contacts: . . . . . . . . . . 

,' The equipment,is shown in the condition which 
- it assumes when the traffic locking relays, con 

dition the track stretch for eastboundtraffic, that 
is, formoyement ofitrafic from:left, to right; and · 
when signal control lever Kisin its normal por 
sition. Nin which its contact. 87 interrupts...the 
circuit of signal control relay 5R.H.R. and; thus 
maintains the display of a stop-indication by sig 

... nal 5ES. , . . . . . . . . 
At this time relay FBSR is released, whileien 

ergy is supplied to relay. ESR over the stick cir 
cuit which includes front contact. 4 of relay 
ESR and lever, contact. 5, which is closed when 
lever IK is in its position Loraits-position. Nor 
is intermediate these positions. . . . . . . 

Energy is also supplied to, relay ESR over its 
pick-up circuit which includes front contact. 94 
of relay. 4TR and lever contact, 93, which is closed 

: when the lever K is in its positions. Nor. L. or 
is intermediate...these positions. . . . . . . . . . . 
At this.time relay.WSR is...ener 

supplied over the stick circuit, which, includes 
front contact. 13 of relay 3FPR, and fronti con 
tact 26 of relay. WSR, so the contacts of relay 
WSR are picked up. . . . . . . . . 
Energy is also supplied to..relay. WSR. over, the 

pick-up circuit, including front. contact. 95 of 
relay. TTR and signal lever contact f 6, and over 
the stick circuit.whichincludes signal lever con 

, tact í í5 and frontcontact 26. of relay. WSR. The 
lever contacts fi5 and it 6 are closed, when the 
lever 3K is in its positions. R. or N or is inter 
mediate these positions. . . . . . . ?.: ; , , 
As relay PBSR is released and ESR is picked 

up energy is supplied from line battery frB over 
back contacts 16 and 17 of relay (PBSR, and 
front contacts, 8 and 9 of relay. ESR to the line 
wires 20, and 2i, which extend throughout, the 

gized by current 

3 
cuit of lamp 3M, Accordingly, the lamps M and 

5 

3M are lighted and indicate to the operators in 
the towers at opposite ends of the single track 
stretch: that the single track stretch is vacant, 
and that the direction of traffic in the single 
track stretch may be reversed if, desired. 
As energy of normal polarity is supplied to the 

traffic locking. relays. FR, 2FR, and 3FR the 
:) 

polar contacts of each of these relays occupy 
their left-hand or normal positions with the re. 
sult, that energy is supplied to the eastbound 
control relays, EFPR. The circuit... for relay. 
(EFPR includes normal polar contact 45 of relay 
ER, and; back contact 46 of relay. WFPR, while 

5 

released. 

contact 47 of relay: EFPR, interrupts the circuit 
of relay IWFPR, so that relay, WFPR remains 

similarly, energy is supplied to relay 2EFPR 
over normalpolar contact. 49 of relay 2FRand 

20 back contact, 50. of relay 2WFPR, while energy is 
supplied, to relay. 3EFFR over the circuit which 
includes: normal polar contact. 52 of relay 3RR, 
and back contact 53 of relay 3WFPR. . ". . . . . 
As relay (EFPR is energized its contact:55, es 

tablishes the circuit of the associatedlamp E to 
indicate to the operator, in the tower at the west 
end of the single track stretch, that the single 
track, stretchis: conditioned for eastboundtraffic. 
Likewise; contact. 56 of relay 3EFRR establishes. 

:30 

the single track stretch that the single track : 

40 

single track stretch and over which energy is . . 
supplied to the relays. FR and BPR in series. 
As hereinafter explained, relay 5EH is picked 

up and its contacts 24 and 25 establish the cir 
cuit of line wires 20 and 21, while connection. 
between line wires. 20, and 2; is established at 
the east end of the single track stretch over a 
circuit including a front contact of relay 3EFPR 
and a back contact of relay 3WFPR. Accord 
ingly, energy of normal polarity is supplied to the 
line circuit from battery LB over the circuit 

45 

35. 

the circuit of the associated lamp E to indicate 
to the operator in the tower at the east end of . 

stretchis canditioned for eastbound traffic: 
At this time:energy is supplied to relay. EFCR 

over normale polar contact.57 of relay. ER. and 
front contact 58 of relay EFPR, and contacts: 60 
and 6 of relay EFCR, connect track relay SETR 
across the rails; of section 5T at the west. end of 
the seetion, while contacts. 60 and 6 t interrupt 
the circuit, for supplying energy from the track 
battery 5ETB to the rails of section 5T. 
As relay, 2EFPR is energized its front contact 

62, and 63 connect, track relay, 2TR across: the 
rails of section, 6T, while front contacts 65 and 66 
of relay .2EFPR connect the track battery 2TB 
across the rails of section 5T. 
At this time the circuit of relay: 3WFCR is in 

terrupted by polar contact 69 of relay, 3FR and . . 
-50 

by contact T of relay: 3WFPR, so contacts 72 and 
73 of relay 3WFCR are released and interrupt . 
the circuit of track relay. SWTR, and connect 
track battery 6ETB. across the rails of section 6T 

which is traced from the positive terminal of bat 
tery L.B. over front contact 23 of relay EFPR, 
back contact 7 of relay. IPBSR, front contact 
9 of relay ESR, winding of relayº I BPR; wind 

55 

ing of relay FR, wire 2f; front contact. 24 of re 
lay 5EH, winding of relay, 2FR, front contact 2 
of relay 2H, front contact. 28 of relay, 3EFPR, 
winding of relay 3FR, winding of relay: 3BPR, 
front contact 30 of relay WSR, back contact 3 
of relay 3PBSR, back contact 32 of relay 3WFPR, 
front contact 33 of relay 3EFPR, back contact 
34 of relay 3PBSR, front contact:35, of relay 

60 

65. 
WSR, wire 20, front contact 38 of relay, 3EFPR, 
front contact 39 of relay 2H, front contact:25 of 
relay 5EH, front contact 8 of relay ESR, back 
contacts of relay PBSR, and back contact. 22 
of relay WFPR to the negative terminal of the 
line battery L.B. ". . . . . 

As relays BPR and 
current supplied over the line: circuit, contact 40 

70 

3BPR are energized by 
of relay BPR establishes the circuit of lamp: IM, 
and contact 4 of relay 3BPR establishes the cir 75 

so: that coded energy of a code frequency gov 
erned by traffic conditions in advance of section 
6T is supplied to section 6T. As shown, selection 
between energy of 75 and 180 code frequency is 
controlled by track relay. TTR, but it is contem 
plated that the frequency of the energy supplied 
to seetion 6T may be controlled in the manner 
well-known in the art by traffic conditions in sec 
tion 8T as well as in section TT, while it is also 
contemplated that the frequency of the energy 
supplied to section 6T may be controlled in ac 
cordance with the aspect displayed by the signal, 
not shown, governing movement of eastbound 
trains across the switch TW, and also in accord 
ance, with the position of the switch W. 
As section. TT is not occupied track relay TTR 

is picked up and its contact 77 establishes the 
circuit, including a contact of code transmitter 
i8CCT for supplying energy from the battery 
6ETB to the rails of section 6T. This energy 
feeds to track relay, 2TR and operates it so that 
energy is supplied through the associated decod 

  



4. 
ing transformer 2DT to relay 2H, and through 
a resonant rectifier unit 80DU to relay 2J. As 
relays 2H and 2J are picked up energy is supplied 
Over front contact 78 of relay 2EFPR, front con 
tact 79 of relay 2H, and front contact 80 of relay 
2J to the green or clear lamp G of signal 6ES. 
As relay 2H is picked up its contact 82 estab 

lishes the circuit controllied by a contact of code 
transmitter 80CT for supplying energy from the 
track battery. 2B to the rails of section 5T. 
This energy feeds to track relay. 5ETR, and oper 
ates it So that energy is supplied through the as 
sociated decoding transformer to relay 5EH and 
through a resonant rectifier unit f8 ODU to relay 
5E.J. Accordingly relays 5EH and 5EJ are picked 
up, but at this time relay 5RHR is released so 
energy is Supplied over back contact 84 of relay 
5RHR, to the red or stop lamp R, of signal 5ES. 
At this time energy is supplied over back con 

tact 85 of relay 2WFPR, to the red lamp R, of 
signal 5WS, while energy is supplied over back 
contact 86 of relay 6LHR, to the red lamp R, of 
signal 6WS. 
As relay 2WFPR, is released its contact 67 in 

terrupts the pick-up and stick circuits for relay 
3PBSR. So that this relay Will remain released 
even though the push button 3PB should be de 
pressed. Accordingly, contacts 3 and 34 of re 
lay 3PBSR maintain the connection traced above 
between line wires 2 and 2 so that energy of 
normal polarity for battery LB may be supplied 
over the line wires to the relays FR and BRP, 
while contacts of relay 3PBSR cannot be picked 
up to establish the circuit to supply energy of re 
verse polarity from battery 3LB to the line wires 
20 and 2 f. 
If the operator at the West end of the single 

track stretch wishes to clear the signal 5ES to 
permit an eastbound train to enter the single 
track stretch he may do so by moving the con 
trol lever K from its position N to its position R. 
On this movement of the lever, the lever contact 
87 establishes the circuit including front contact 
83 of track relay 4TR, and front contact 88 of 
relay (EFPR for supplying energy to relay 5RHR, 3: 
so that contact 84 of relay 5RHR is picked up 
and interrupts the circuit of the red lamp R. Of 
signal 5ES and establishes the circuit including 
front contact 89 of relay 5EH and front contact 
90 of relay 5EJ for supplying energy to the green : 
lamp G of signal 5ES. Accordingly, signal 5ES 
displays a proceed indication and authorizes an 
eastbound train to enter the single track stretch. 
When the lever K is moved to its right-hand 

position contact 93 interrupts the pick-up circuit : 
for relay ESR, while contact 5 interrupts the 
stick circuit for relay ESR. Accordingly, relay 
ESR releases and its contact 4 additionally in 
terrupts the stick circuit of relay ESR, while its 
contacts 8 and 9 interrupt the circuit of the 
line wires 20 and 2 so that the block indication 
relays BPR and 3 BPR release and interrupt 
the circuits of the lamps M and 3M. These 
lamps, therefore, are extinguished and indicate 
to the operators at both ends of the single track 6 
stretch that the direction of traffic cannot be 
changed. w , 

On release of relay ESR and resultant inter 
ruption of the circuit of line wires 20 and 2 f, the 
relays FR, 2IFR and 3FR, are deenergized, but 
the operating characteristics of these relays are 
such that their contacts remain in the position 
which they already occupy. Accordingly, the cir 
cuits of relays EFPR and the circuit of relay 

75 EFCR are maintained and these relays main 
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tain the track circuit apparatus in the condition 
described in detail above. 
When a train moving in the normal direction 

of traffic enters section 4T track relay 4TR re 
leases and its contact 83 interrupts the circuit of 
relay 5RHR so that contact 84 of relay 5RHR 
releases and causes signal 5ES to display its red 
or stop indication. In addition, contact 94 of 

10 

15 

relay 4TR interrupts the pick-up circuit of relay 
ESR to insure that relay ESR remains released 
and interrupts the line wires 20 and 2 and thus 
prevents a change in the established direction 
of traffic when section 4T is occupied. 
When the train advances into section 5T the 

track relay 5TR is shunted and ceases to follow 
code so that relays 5EH and 5EJ release to pre 
vent the display of a permissive indication by 
signal 5ES, while contacts 24 and 25 of relay. 

20 
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5EH additionally interrupt the circuit of the line 
Wires 20 and 2 and thus prevent a change in 
the established direction of traffic. 
When the train advances into section 6T the 

track relay 2TR is shunted and ceases to follow 
code so that relays 2H and 2J release and cause 
signal 6ES to display its stop indication, while 
contact 82 of relay 2H changes the energy sup 
plied from battery 2TB to the rails of section 
5T from 180 to 75 code frequency. 
When the train advances into Section T track 

relay TTR releases and its contact 95 interrupts 
the pick-up circuit for relay WSR, but this re 
lay remains energized by current Supplied over - 
its own front contact 26 and front contact 3 
of relay 3EFPR. On release of relay TTR its 
contact 77 changes the coded energy supplied 
to the rails of section 6T from 180 to 75 code 
frequency. 
When the train vacates section 4T track relay 

4TR picks up and its front contacts 83 and 94 
are closed to permite energy to be supplied to 
relays 5RHR and ESR, respectively. Under nor 
mal conditions when an eastbound train accepts 
the proceed indication provided by signal 5ES as 
a result Of movement of lever K to its position 
R, and enters the single track stretch, the op 
erator Will return the lever, K to its normal or 
intermediate position N. 

Accordingly, lever contact 87 interrupts the 
circuit of relay 5RHR so that on picking up of 
relay 4TR energy will not be Supplied to relay 
5RHR and its contact 84 remains released and 
maintains the display of the stop indication by 
Signal 5ES. - 

If the lever IK is left in its position R. So that 
lever contact 87 is closed energy will be supplied 
to relay 5RHR and its contact 84 will be picked 

s 
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up to permit signal 5 ES to provide a permissive 
indication. If the lever K is left in its posi 
tion R. lever contact 93 will interrupt the pick 
up circuit of relay ESR, so that on picking up 
of relay 4TR relay ESR will remain released and 
Will interrupt the circuit of line wires 20 and 2 
so that the established direction of traffic can 
not be changed. 

If the lever K is returned to its normal po 
sition. N energy will be supplied to relay ESR over 
lever contact 93, and front contact 94 of relay 
4TR, when section 4T is vacated. Accordingly, 
relay ESR picks up and its contact 4 estab 
lishes a stick circuit for the relay, While contacts 
8 and 9 which control the circuit of line wires 

20 and 2 are closed. 
When the train vacates section 5T coded en 

ergy feeds to track relay 5ETR and operates it 
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The control relays 3EFPR and 3WFPR are of 

a type Which are slow to release So that On move 
ment of the contacts of the traffic. locking relay 
3FR and resultant interruption of the supply of 
energy to a control relay, the contacts of the con 
trol relay remain picked up for a short period 
and cause the circuit of the line wires 20 and 2 
to be maintained so that energy continues to be 
supplied over these wires to the relays FR to in 
sure that the contacts of all of the relays FR will 
complete their movement from one position to 
the other before the supply of energy to the traffic 
locking relays is interrupted. 
On movement of the contacts of relay FR to 

their reverse, position contact 57 interrupts the 
circuit of relay EFCR, while the circuit of this 
relay is additionally interrupted by contact 58 of 
relay EFFR, when that relay releases. On re 
lease of relay EFCR its contacts. 68 and 6 in 
terrupt the circuit of track relay 5ETR and 
establish the circuit for supplying coded energy 
from the battery 5ETB to the rails of section 5T. 
Accordingly, relay 5ETR ceases to follow code 
and relays 5EH and 5EJ release. The relay 5EH 
is of a type the contacts of which are slow to 
release so that contacts 24 and 25 maintain the 
circuit of the line Wires 20 and 2 for a period 
Subsequent to movement of contact 45 of relay 
FR, so that energy continues to be supplied over 

these wires to the traffic locking relays FR to in 
sure that the contacts of all of the relays FR will 
complete their movement from one position to 
the other. V 
On release of the relay EFPR its contact to 

interrupts the pick-up and Stick circuits for relay 
PBSR, so that its contacts release and contacts 
f6 and interrupt the supply of energy from the 
battery LB to the line wires 20 and 2 and estab 
lish a connection between these wires which is 
traced from wire 2 over back contact 6 of relay 

? 
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completed their movement to their reverse posi 
tions and Will remain in their reverse positions 
during interruptions in the supply of energy to 
their windings. , 
On release of relay (EFPR, the associated lamp 

E is extinguished, while on picking up of relay 
?WFPR the associated lamp W is lighted by en 
ergy supplied Over front contact; 03 of relay 
WFPR. - 

On release of relay 2EFPR it contacts 62 and 
63 disconnect relay 2TR from the rails of section 
6T, while its contacts 65 and 66 disconnect the 
battery 2TB from the rails of section 5T. In ad 
dition, on release of relay 2EFPR, its contact 78 
prevents the supply of energy to the yellow and 
green lamps of signal 6ES and establishes the cir 
cuit of the red lamp R of that signal. 

2. 

3. 

40 
PBSR, front contact 22 of relay WFPR, back 
contact 33 of relay EFPR, and back contact 7 
of relay PBSR to wire 2. Accordingly, energy 
supplied from battery 3LB to the wires 20 and 2 
flows over the circuit provided by these wires and 
energizes the relays FR to maintain their con 
tacts in their reverse positions, while the contacts 
of relays BPR and 3BPR are picked up and es 
tablish the circuits of the indication lamps (M 
and 3M to indicate that the single track stretch 
is unoccupied. 
On release of relay f PBSR its contact f2 in 

terrupts one stick circuit for relay ESR, but this 
relay continues to be energized by current sup 
plied over its pick-up and stick circuits controlled 
by contacts of lever 3K, and over the stick circuit 
established by front contact fo2 of relay WFPR. 
The relay ESR, therefore, remains picked up and 
its contacts 6 and 7 maintain the circuit of the 
line wires 20 and 21. The stick circuit for relay 
ESR established by contact 02 of relay WFPR 
on picking up of relay WFPR prevents release 
of the relay ESR if the signal control lever, IK is 
moved to its position R, while the single track 
stretch is conditioned for westbound traffic. 
On picking up of relay WFPR, its front con 

tacts fo) and f of are closed and maintain the 
circuit of line wires 20 and 2 after release of 
contacts 24 and 25 of relay 5EH. If the relay 5EH 
releases before the relay WFPR picks up the 
circuit of the line wires 2) and 2 Will be momen 
tarily interrupted, but this interruption of the 
circuit of these wires is without effect other than 
momentary release of the relays BPR since the 
polar contacts of relays FR will have already 
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On picking up of relay 2WFPR its contacts 04 
and 05 connect the track relay 2TR across the 
rails of section 5T so that the relay. 2TR is oper 
ated by energy supplied from battery 5ETB at the 
West end of the section, while contact 85 of relay 
2WFPR interrupts one circuit for supplying en 
ergy to the red lamp R of signal 5WS and estab 
lishes the circuit controlled by contacts of relays 
2H and 2J for supplying energy to the lamps of 
signal 5WS. In addition, on picking up of relay 
2WFPR its contacts 08 and 09 connect the bat 
tery 2TB across the rails of section 6T so that 
coded energy is supplied to section 6T at the west 
end of the section. . . " ... ' 
When relay 3WFPR picks up its contact fo 

establishes the circuit of the associated lamp W, 
While the circuit of the lamp E is interrupted by 
contact 56 of relay 3EFPR. Accordingly, the 
lamps W at both ends of the single track stretch 
are lighted to indicate that the stretch is condi 
tioned for westbound traffic. 
At this time contact if 2 of relay 3WFPR is 

closed sto permit energy to be supplied to relay 
6LHR on movement of lever 3K to its position L. 
In addition, at this time energy is supplied over 

reverse polar contact 69 of relay 3FR and front 
contact 0 of relay 3WFCR. Accordingly, con 
tacts 72 and 73 of relay 3WFCR are picked up 
to cut off the supply of energy from battery 6ETB 
to the rails of Section 6T, and to connect the relay 
6WTR across the rails of section 6T so that it is 
operated by energy supplied from battery 2TB to 
the Section rails. As a result of operation of relay 
6WTR relay 6WH picks up, while relay 6WJ may 
also pick up. However, as long as signal control 
lever 3K is in its intermediate position N the con 
tact 4 interrupts the circuit of relay 6LHR 
and its contact 86 is released and establishes the 
circuit of the red lamp R of signal 6WS to pre 
Vent a westbound train from entering the single 
trackstretch. 
When relay 6WH picks up its contacts 24 and 

25 are closed to permit energy to be supplied 
Över the line wires 20 and 2. In the period 
from release of the contacts of relay 3EFPR, until 
picking up of relay 6WH the circuit of wires 20 
and 2i is interrupted, but this is without conse 
quence except for release of relays I BPR and 
3BPR. Since the contacts of all of the traffic lock 
ing relays FR will complete their movement be 
fore the circuit of the line wires 2 and 2 is interrupted. 
At this time contact f3 of relay 3EFPR inter 

rupts one stick circuit for relay WSR, but this 
relay is energized by current supplied over its 
pick-up circuit which includes signal lever con 
tact 6 and front contact 95 of track relay 
TTR, while energy is also supplied to relay WSR 

  



contact 5. Accordingly, the contacts 30 and 35 
of relay WSR are picked up and maintain the 
circuit of line wires 20 and 2 so that energy 
from the battery 3LB is supplied to the traffic 
locking relays FR and to the indication relays 
BPR. - ', 

The circuit for supplying energy from the bat 
tery. 3LB is traced from the positive terminal of 
the battery over front contact 32 of relay 

- a,8êê,??é. . 
over its rown front contact 26 and signal lever 

C) 
2WFPR, back contact 3í òf relay 3PBSR, front : 
contact 30 of relay WSR, wire 21, windings of 
relays 3BPR, and 3FR, front contact t25 of relay 

When a westbound train accepts signal Sws 
and enters section 7T track relay TTR releases 
and its contact. If 9 interrupts the circuit-dfrelay 
6LHR so that its contact 86 releases and estab 
lishes the circuit of the red lamp R. of signal 
6WS. In addition, contact 95 of relay TTR inter. 
rupts the pick-up circuit of relay WSR to insure 
that it will remain released and interrupt the cir 
cuit of line wires 20 and 2 and thereby prevent 
a change in the established direction of traffic. 

I. When the train enters section 6T, the track 
relay 6WTR, ceases to follow code and relay 6WH 
releases and its contacts 24 and 25 interrupt 

6WH, front contact 27 of relay 2H, winding of 
relay. 2FR, front contact. 24 of relay. 5EH, wind 5 
ings of reays - FR and BPR., front contact l9 | 
of relay ESR, back contact it of relay PBSR, 
back contact 23 of relay EFPR, front contact 
22 of relay (WFPR, back contact. 16 of relay 
|PBSR, front contact f8 of relay. ESR, wire 20, 
front contact 25 of relay 5EH, front contact 39 of 
relay 2H, front contact 24 of relay 6WH, front 
contact 35 of relay WSR, back contact 34 of relay 
3PBSR, and back contact. 33 of relay 3EFPR to 
the negative terminal of the battery. ... . 
... As relay (EFPR is released its contact 0 inter 
rupts the pick-up and stick circuits for relay 
PBSR, and it remains released so that its coh 
tacts -6 and 7 maintain the connection between 
wires 20 and 2 through front contact 22 of relay 
(WFPR and back contact 23 of relay EFPR. 

If the operator at the east end of the single 
track stretch wishes to cause signal 6WS to dist 
play a proceed indication, and thus authorize a 
westbound train to enter the single track stretch, 
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he may do so by moving the lever 3K to its posi 
tiora, L, so that lever contact liestablishes the 
circuit including front contact 9 of track relay 
ITR and front contact if 2 of relay 3WFPR for 
supplying energy to the relay GLHR. Accord 40 
ingly, contact 86 of relay GLHR is picked up and 
interrupts one circuit for supplying energy to the 
red lamp R. of signal 6WS and establishes the 
circuit controlled by contacts of relays. 6WH and 
6WJ for supplying energy to the lamps of signal 
SWS, i. At this time sections 5T and ST are W? 
cant and relay 6WTR will be operated at the 180 
code rate sõ relays 6WH and 6WJ are both picked 
up and on picking up of relay 6LHR energy is 
supplied over front contact 86 of relay 6LHR, 
front contact 20 of relay 6WH, and front con 
tact 21 of relay SWJ to the green lamp G of 
signal 6WS. The signal 6WS, therefore, displays 
its clear indication to authorize a westbound 
train to enter the single track stretch. . . . . 
... When the lever 3K is moved to its position 
L contact, it 6 interrupts the pick-up circuit for 
relay WSR, while contact 5 interrupts the stick 
circuit for relay WSR, and its contacts release so 
that contact to additionally interrupts the relay 
stick circuit, and contacts 30 and 35 interrupt the 

5) 

the circuit of the line wires. 29 and 2 and thus 
prevent a change in the established direction of 
traffic. When the train advances into section 
5T, track relay 2TR is shunted and relay 2H re 
leases and its contact 27 establishes the circuit 
of the red lamp R. of signal 5WS, while its con 
tact 82 changes the energy supplied to section 
ST from 180 to 75 code frequency. In addition, 
contacts 27 and 39 of relay 2H interrupt the cir 
cuit of line wires 20 and 2. 
When the train advances into section 4T track . 

relay 4TR releases and its contact '94 interrupts 
the pick-up circuit of relay ESR, but this relay 
is maintained energized by current supplied over 
its stick circuit which includes its own front con 
tact 4 and front contact C2 of relay IWFPR, 
In addition, contact 32 of relay 4TR changes 
the energy supplied to section 5T from 180 to 75 
code frequency.... : : : : : : : : : : : 
As shown selection between 75 and 180 code 

energy supplied to the west end of section 5T 
is controlled by track relay ATR, but the fre 
quency of this energy, may also be controlled by 
traffic in the section in advance and by the 
position of the switch 4W, and the aspect dis 
played by the westbound signal associated with 
Switch 4W. r 
When the train vacates section TT track relay . . 

TTR picks up and if signal control lever 3K 
has been restored to its center or normal posi 
tion N, energy will be supplied to relay WSR 

5, over its pick-up circuit which includes lever con 
tact fiG and front contact 95 of relay. TTR. Ac 
cordingly, the contacts of relay WSR pick up and 
contacts 30 and 35 are closed to permit energy 
to be supplied over wires. 20 and 2:. . . . . 
When track relay ITR picks up its. contact 

It 9 is closed to permit energy to be supplied to 
relay 6LHR, but if lever 3K has been returned 
to its normal position, as is customary, the lever . . . 
contact? f4 will interrupt the circuit of relay. . . . . 
6LHR and its contact 86 remains released and . . . 
maintains the display of the stop indication by 
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circuit of line wires 20 and 2? to thereby cut off 
the supply of energy from battery 3LB to these 
wires. As a result relays (BPR and 3BPR release 
and interrupt the circuits of the lamps M and S LL slLl ttmtlm mttmymyy y y yLylyyyyt t OLL 
ends of the single track stretch that the direction 

signal 6WS. 
In addition 

normal position N and track relay TTR picks up 
energy is supplied to relay WSR over its pick-up 
circuit which includes lever contact i? 6 and track. 
relay contact 95 so relay WSR picks up. 
When the train vacates section 6T coded en ergy feeds to track relay GWTR, and operates it so 
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of traffic in the single track stretch cannot be 
changed. . . . . ." 

... At this time the relays FR are deemergized but 
... the operating characteristics of the relays are 

such that their contacts remain in their reverse: 

70 

positions and thus maintain the circuits of relays 
stretch for westbound traffic. 
WFPR to thereby condition the single track 

that relay 6WH is picked up and its contacts 24 
and 25 are closed to permit energy to be sup 
plied over line wires 20 and 2 f. . . . . . 
When the train vacates section 5T coded en 

ergy feeds to track relay 2TR and operates it so 
that relay 2H picks up with the result that its 
contact f27 establishes the circuit including back 
contact. 28 of relay 2J for supplying energy to 
the yellow lamp Yof signal 5WS, while contact, 
82 changes the energy supplied to section 6T 
from 75 to 180 code frequency. In addition, con ... : 

when lever 3K is returned to its 
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tacts 27 and 39 of relay 2H are closed to permit 
energy to be supplied over line wires 20 and 2. 
The circuit of the line wires 20 and 2 is now 
complete and energy from battery 3LB is Sup 
plied over the wires 20 and 2? to the relays FR 
and BPR, over the circuit traced above. Accord 
ingly, the relays BPR, and 3BPR are picked up 
and cause lamps M and 3M to be lighted to in 
dicate that traffic in the single track stretch 
may be reversed if desired. 
In addition, contact 36 of relay 3BPR is closed 

So that energy may be Supplied to relay 3PBSR. 
over its stick circuit on closing of the push but 
ton 3PB. This permits traffic to be reversed as 
Soon as Section 5T is vacated. 
When section 4T is vacated track relay 4TR 

picks up and its contact 32 changes the energy 
Supplied to Section 5T from 75 to 180 code fre 
quency and contact 28 of relay 2J picks up and 
interrupts the circuit of the yellow lamp Y and 
establishes the circuit of the green lamp G of 
signal 5WS. 

Operation of equipment to change from west 
bound to eastbound traffic 

The equipment is arranged. So that the direc 
tion of traffic in the single track stretch may 
be changed from Westbound to eastbound if the 
single track Stretch is unoccupied and the con 
trol lever 3K is in its normal position N. Under 
these conditions energy from battery 3LB is sup 
plied to the line Wires 20 and 2, while the cir 
cuit connections are Such that the positive ter 
minal of the battery is connected to Wire 2. 
Energy Supplied from the battery 3LB over the 
line wires 20 and 2 energizes the relays FR, and 
BPR. As the contact 30 of relay 3BPR is picked 
up the pick-up circuit of relay 3PBSR may be 
established when the push button 3PB is de 
pressed. r 

At this time the pick-up and stick circuits for 
relay PBSR are interrupted by contact 9 of 
relay EFPR, so that relay PBSR is certain to 
remain released even if the push button IPB i 
should be depressed. 

In Order to change from westbound to east 
bound traffic the operator at the east end of 
the stretch depresses the push button 3PB, there 
by establishing the pick-up circuit for relay 
3PBSR and its contacts pick up and its contact 
33 establishes a stick circuit to maintain the 

relay picked up as long as relay 3WFPR is en 
ergized. 
On picking up of relay 3FBSR its contact 34 

transfers connection of wire 2) from the nega 
tive to the positive terminal of the battery 3LB, 
while contact 3 transfers connection of wire 
2 from the positive to the negative terminal 
of the battery 3LB. Accordingly, there is a 
change in the polarity of the energy supplied to 
line wires 20 and 2 with the result that the 
contacts of the traffic locking relays FR shift 
from their reverse to their normal positions to 
interrupt the circuits of the westbound control 
relays WFPR and to establish the circuits of the 
eastbound control relaySEFPR. 
As a result of release of relays WFPR and 

picking up of relays EFPR energy is supplied from 
battery (LB to the line wires 20 and 2 while the 
supply of energy from the battery 3LB to the 
line wires is cut off, and connection is established 
between the lines wires at the east end of the 
stretch. In addition, the track circuit and other 
apparatus is conditioned for eastbound traffic 
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While the equipment, assumes the condition orig 
inally described. 
This System is arranged so that irregular ma 

nipulation by the operators of the equipment at 
the ends of the single track stretch cannot create 
a condition in which traffic is established for One 
direction in one part of the track stretch and 
in the opposite direction in the other part of the 
track stretch. If Such a situation Were to occur 
the circuit of line wires 20 and 2 might be in 
terrupted and it would be impossible to supply 
energy over the circuit of these wires to the traffic 
locking relays FR to bring them into correspond 
ence. This would make it necessay to have a 
maintainer inspect all of the traffic locking re-- 
lays and place their contacts in correspondence. 
When the equipment is conditioned for east 

bound traffic energy is supplied from battery LB 
to the line wires 20 and 2 over back contacts 
of relay PBSR, while connection is established 
between wires 20 and 2 over back contacts of 
relay 3PBSR. The pick-up and stick circuits of 
relay, 3PBSR are interrupted by contact. 67 of 
relay 3WFPR, so that closing of push button 3PB 
is without effect. The relay WSR is energized 
by current Supplied over the stick circuit which 
includes front contact 3 of relay 3EFPR, and 
front contact 0 of relay WSR, so that no move 
ment of the lever 3K can cause release of relay 
WSR. With resultant interruption of the line cir 
cuit. Accordingly, when the stretch is conditioned 
for eastbound traffic, no operation of the push 
button 3PB or lever 3K at the east end of the 
stretch can disturb the established direction of 
traffic. 
When the direction of traffic is to be reversed 

push button PB is depressed and relay PBSR 
picks up and reverses the connections from bat 
tery IIB to the line wires 20 and 2. When relay . 
PBSR picks up it establishes a stick circuit to 

maintain itself energized as long as relay EFPR 
is picked up, while it also establishes a stick cir 
cuit for relay ESR. Accordingly, once the push 
button PB has been depressed to pick up relay 
PBSR, release of the push button or movement 

of the control lever Kwill not affect either relay 
(PBSR or relay ESR, and the contacts of these 
relays will remain picked up and maintain the 
supply of energy from battery LB to the wires 20 
and 2 of the polarity effective to move the con 
tacts of the traffic locking relays FR to their re 
verse position. 
As explained above, the relays governing the 

line wires 20 and 2 are sufficiently slow in re 
leasing to maintain the circuit of the wires 20 
and 2 for a period, and thus permit energy to be 
Supplied over these Wires to the traffic locking 
relays FR long enough to insure that the con 
tacts of all of the relays Will Complete their 
movement from one position to the other. This 
insures that the equipment at all of the locations 
will be conditioned to change the established di 
rection of traffic. After the contacts of relays FR 
move from one position to the other they will re 
main in the position to which they have been 
moved even though the line circuit is interrupted 
and the Supply of energy to the relays is cut off, 

Modification ShoUn in Fig. 2 
As explained above, when the control lever K 

at either end of the single track stretch is moved 
to the position to clear the signal governing en 
trance of a train into the single track stretch, the 
pick-up and stick circuits for the associated di 
rectional stick relay ESR or WSR are interrupted 
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and its contacts release and interrupt the circuit 
of line wires 20 and 2 with the result that the 
indication relays BPR at the ends of the line 
circuit release and extinguish the lamps M. . . 

It may be preferred to have the equipment op 
erate so that the lamps M will be lighted at all 
times when the single track stretch is vacant, 
and Fig.2 shows how the System of Fig.1 may be 
modified to prevent release of the relays WSR 
and ESR, on movement Of , the associated con 
trol lever until a train enters the single track 
stretch. 

:: Except for modification of the pick-up circuit 
for relay ESR, by elimination of lever contact 93 
therein, and the addition of lever contact 37 in 
the pick-up circuit of relay PBSR, the equip 
ment is the same as that shown in Fig. 1, while 
it is to be understood that, similar modifications 
are made in the equipment at the other end of 
the line circuit. 
In operation, when eastbound traffic is estab 

lished energy is supplied from battery LB to 
wires 20 and 2 over back contacts 6 and 7 of 
relay PBSR and front contacts 18 and 9 of 
relay. ESR as explained in connection with Fig.1. 
When it is desired to cause signal 5ES to dis 

play a permissive indication to permit an east 
bound train to enter the single track stretch, 
lever contact 5 interrupts one stick circuit for re 

30 nand or 
the same manner. 

lay ESR. At this time relay ESR is maintained 
energized by current Supplied over its pick-up 
circuit, which includes front contact. 94 of track 
relay 4TR. . Accordingly, contacts 8 and 9 of 
relay ESR, maintain the circuit of line wires 2 
and 2 and energy from battery L.B. supplied to 
line wires 20 and 2 energizes relays BPR, so that 
contact 40 of relay BPR maintains the circuit 
of the lamp M, while the relay 3BPR, not shown, 
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and 6T are vacated energy from battery LB 
is supplied over the line wires 20 and 2 and picks 
up the relays BPR and 3BPR, so that they es 
tablish the circuits of the lamps fM and 3M and 

: cause these lamps to be lighted to indicate to the 
operators at both ends of the track stretch that 
the stretch is again vacant. 
The modification shown in Fig. 2 operates in 

the same manner as that shown in Fig. 1 during 
a reversal of the established direction of traffic, 
and When the stretch is conditioned for west 
bound traffic. ?? , 

Modification shown in Fig. 3 
in Fig. 3 of the drawings there is shown means 

to modify the equipment at an end of the line 
circuit if the block indication relays of the sys 
tem of Fig. 1 are not required. The system shown: 
in Fig. 3 is similar to that shown in Fig.1, but 
giffers therefrom in that the block indication re. 
lays BPR and the lamps M are omitted, while the 
circuits for supplying to the line circuit at the 
entrance end of the stretch energy of the polar. 
ity effective to maintain the established direc 

25 tion of traffic are also omitted, and a connec tion between the line wires is substituted. 

35 

at the east end of the single track stretch main 
tains the circuit of the lamp 3M. The block in 
dication lamps M and 3M, therefore, remain 
lighted after movement of lever K to its posi 
tion R and indicate that the single track stretch 
is not occupied. 
At this time lever contact í31 interrupts the 

pick-up circuit of relay PBSR and prevents en 
ergization of relay PBSR if the push button PB 
should be depressed while the lever K is in its 
position R. This prevents interference with the 
established direction of traffic after the lever K 

I has been moved to the position R to cause signal 
5 ES to display a permissive indication and au 
thorize a train to enter the single trackstretch. 
When an eastbound train accepts signal 5ES 

and enters section 4T the track relay 4TR releases 
and its contact 94 interrupts the pick-up circuit 
for relay ESR, so that relay ESR releases and its 
contact 4 interrupts the stick circuits for the 
relay and thereby prevents picking up of the re 
lay until section 4T is vacated. In addition, on 
release of the relay ESR its contacts 8 and 9 
interrupt the circuit of line wires 20 and 2 and 
thus cut off the supply of energy over these 
wires to the block indication relays BPR with the 
result that they release and extinguish the indi 
cation lamps M to thereby indicate to the op 
erators in the towers at both ends of the single 
track stretch that the stretch is occupied. 
When the train vacates section 4T track relay 

4TR picks up and energy is supplied to relay ESR 
over front contact 94 of relay 4TR. The relay 
ESR, therefore, picks up and its contacts 8 and 
9 are closed to permit energy to be supplied over 
wires 20 and 2i when sections 5T and 6T are 
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only the equipment at the left-handor west 
end of the stretch is shown in Fig. 3, but it is 
to be understood that the equipment at the right 
hand or east end of the stretch is modified in 
The equipment of Fig. 3 is shown in the condi 

tion Which it assumes when the track stretch is 
conditioned for eastbound traffic, the stretch is 
vacant, and lever K is in its normal position N. 
At this time the polar contacts of the traffic looking relays FR occupy their left-hand or nor. . 

mal positions so that control relays EFPR are en 
ergized and condition the stretch for eastbound 
traffic. The contacts of these relays were moved to this position. When energy was supplied over 
the line circuit to establish eastbound traffic. 
After the direction of traffic is established the supply of energy to the line wires is cut off, but 

5 because of the operating characteristics of there 
ys their contacts remain in the position which they then occupy. 

50 

The relay PBSR is released and a connection 
between line wires 20 and 2 f is established over 
back contacts 16 and ft of relay PBSR. The 
relay 3PBSR, not shown, at the other end of the 

back contacts. 
55 

line circuit is also released so that connection is 
established between line wires 20 and 2 over its 

If it is desired to permit an eastbound train to 
i. enter the track stretch, the lever (Kis moved to 
its position R with the result that contact 93 
interrupts the pick-up circuit for relay ESR and 
contact 5 interrupts the stick circuit for relay 

60 ESR. Accordingly, the contacts of relay. ESR 
release and contacts 8 and 19 interrupt the line 

: Wires 20 and 2 to prevent a change in the es 
tablished direction of traffic. " ..., 

65 
In addition, on this movement of lever K con 

tact 87 establishes a circuit like that shown in 
Fig.1 to energize a relay RHR to permit the 
display of a proceed indication by signal 5ES, 

O 

while when a train accepts this signal and en 
ters Section 4T the track relay 4TR releases and 
its contact. 94 interrupts the pick-up circuit of 
relay ESR, while its contact. 83 interrupts the 
circuit of the signal control relay RHR and thus puts signal 5ES to stop. 
When the lever K is returned to its normal 

vacated. Accordingly, as soon as sections 5T 75 position and section 4T is vacated energy issup. 
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plied to relay ESR over its pick-up circuit which 
includes lever contact 93 and front contact 34 
of relay 4TR. Accordingly, relay ESR picks up 
and its contact 4 establishes the stick circuit 
for the relay, while its contacts 8 and 9 are : 
closed to permit energy to be supplied over line 
wires 20 and 2. 
When it is desired to change from eastbound 

to Westbound traffic the operator at the west end 
of the stretch can effect this change by depress 
ing push button PB, providing lever K is in its 
normal position, and the track stretch is vacant. 
When the push button f PB is depressed energy. 

is supplied to relay PBSR over its pick-up cir 
cuit which includes front contact f of relay 
IEFPR, push button IPB, and lever contact 137, 
while when relay PBSR picks up its contact 
establishes a stick circuit including front contact 
fo of relay fBEFPR to maintain itself energized 
after the push button is released. In addition, 
its contact 2 establishes a stick circuit for relay 
ESR to insure that its contacts 8 and 9 will re 
main picked up and maintain the circuit of the 
line wires 20 and 2. w 
When relay PBSR picks up its contacts 6 and 

IT interrupt the connection between wires. 26 and 
2, while contact 6 connects wire 2 to the posi 
tive terminal of the battery iLB and contact 7 
connects wire 2 to the negative terminal of the 
battery. Accordingly, energy of reverse polarity 
is supplied to the line wires 2 and 2 ?, and if the 
track stretch is vacant so that the circuit of line 
wires 20 and 2? is complete, energy will be sup 
plied to the traffic locking relays FR in series : 
and their contacts will be moved from their nor 
mal to the reverse positions with resultant re 
lease of the eastbound control relays EFPR and, 
picking up of westbound control relays WFPR. 
On release of relay. EFPR, its contact G inter 

rupts the stick circuit for relay PBSR and its 
contacts 6 and 7 cut off the supply of energy 
from battery LB to wires 20 and 22 and reestab 
lish the connection between these wires. Because 
of the slow releasing characteristic of relay 
EFPR, interruption of the stick circuit of relay 
PBSR is delayed long enough to insure that en 

ergy will be supplied from battery LB to wires 20 
and 2 for a period sufficient to insure that all 
of the traffic locking relays FR will respond to 
the energy from battery I.B. 
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Contact ?o of relay EFPR also interrupts the 
pick-up circuit of relay PBSR, so that the con 
tacts of relay PBSR will remain released and 
Will maintain the connection between line Wires 
20 and 2 if the push button tPB should be de 
pressed when the single track stretch is condi 
tioned for westbound traffic. . 
In addition, on release of relay. EFPR, the cir 

cuit of relay. RHR controlling signal SES is in 
terrupted, as is shown in Fig. 1, So that the Sig 
nal 5ES governing entrance of eastbound trains 
into the single track stretch cannot be caused 
to display a permissive indication when the single 
track stretch is conditioned for westbound traffic. 
On picking up of relay WFPR its contact; 2 

establishes a stick circuit to maintain relay ESR, 
energized when section 4T is occupied, or if lever 
K is moved to its position R, so that contacts 

15 and 93 interrupt the circuits which they con 
trol for Supplying energy to relay ESR. Accord 
ingly, contacts 8 and 9 of relay ESR remain 
picked up and maintain the circuit of line wires 
20 and 2 So that energy may be supplied over 
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these line wires to change from westbound to 
eastbound traffic. . . . . . . . . - 
As a result of release of eastbound control re 

lays EFPR, and picking up of westbound control 
relays WFPR the track circuit apparatus is con 
nected to the rails of the track Sections in the 
manner appropriate for westbound traffic, while 
the equipment at the east end of the stretch is 
conditioned to permit the operator at that point 
to cause the signal governing entrance of West 
bound trains into the track stretch to display a 
permissive indication. 
The equipment operates in substantially the 

same manner on a change from Westbound to 
eastbound traffic and its operation need not be 
traced in detail. ". . . 
Although I have herein shown and described 

only one form of traffic locking apparatus em 
bodying my invention, it is understood that Wari 
ous changes and modifications may be made 
therein within the scope of the appended claims 
without departing from the spirit and scope of 
my invention. 
Having thus described my invention, what II 

claim is: - 

1. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between Said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at said 
second location governing entrance of trains into 
Said track stretch, a first polarized relay at said 
first location, means effective only when the 
contacts of said first polar relay are in their 
normal position to permit Said first signal to 
provide a permissive indication, a second polar 
ized relay at Said Second location, means effec 
tive only when the contacts of said second po 
larized relay are in their reverse position to 
permit said second signal to provide a permissive 
indication, a line circuit over which said polar 
ized relays may be energized in series, means at 
said first location for Supplying energy of re 
verse polarity to said line circuit, means at said 
second location for supplying energy of normal 
polarity to said line circuit, means effective only 
when the contacts of said first polarized relay 
are in their normal position to energize said 
polarized relays in series with energy of normal 
polarity supplied to said line circuit at said first 
location, and means effective Only when the con 
tacts of Said Second polarized relay are in their 
reverse position to energize said polarized relays 
in series with energy of reverse polarity sup 
plied to Said line circuit at Said second location. 

2. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a Second signal at said 
second location governing entrance of trains into 
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said track stretch, a first polarized relay at said 
first location, means effective only when the con 
tacts of Said first polar relay are in their normal 
position to permit said first signal to provide a 
permissive indication, a second polarized relay 
at said second location, means effective only 
When the contacts of said second polarized relay 
are in their reverse position to permit said second 
signal to provide a permissive indication, a line 
circuit over which said polarized relays may be 
energized in Series, a first control-relay at the 
first location effective when energized to cause 

  



energy of reverse polarity to be supplied to said 
line circuit, a second control relay at the second 
location effective when energized to cause ener 
gy of normal polarity to be supplied to said line 
circuit, means for supplying energy to said first 
control relay provided the contacts of said first 
polarized relay are in their normal position, and 
means for Supplying energy to Said Second con 
trol relay provided the contacts of said second 
polarized relay are in their reverse position. 

3. In combination, a stretch of railway, track 
extending between a first and a second location 
and over, which traffic may move in either direc 
-tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said trackstretch, a second signal at said 
second location governing entrance of trains into 
said track stretch, a first polarized relay at said 
first location, means effective only when the 
contacts of said first polar relay are in their 
normal position to permit said first signal to 
provide a permissive indication, a second polar 
ized relay at said second location, means effective 
only when the contacts of said second polarized 
relay are in their reverse position to permit said 
second signal to provide a permissive indica 
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for supplying energy to said second control 
relay provided the contacts of said second polar 
ized relay are in their reverse position. 

5. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at said 
second location governing entrance of trains 
into said trackstretch, a first polarized relay at 
said first location, means effective only when the 
contacts of said first polar relay are in their nor 

| mal pOSition to permit Said first Signal to pro 
15 
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tion, a pair of line wires over which said polar 
ized relays may be energized in series, means at 
said first location effective when the contacts of . 
said first polarized relay are in their reverse posit 30 
tion to establish connection between said line 
wires, means at said second location effective 
when the contacts of said second polarized re 
lay are in their normal position to establish con 
nection... between said line wires, means effective 
only when the contacts of said: first polarized 
relay are in their normal position to energize 
said polarized relays in series with energy of 
reverse polarity, Supplied to said line circuit at 
said first location, and means effective. Only 

: When the contacts of said second polarized relay 
are in their reverse position to energize said po 
larized relays in series with energy of normai 
polarity supplied to said line circuit at said sec 
Ond location. ' ' . ' . . . . . . 

4. In combination, a stretch of railway track 
extending between a first and a second loca 
tion and over which traffic may move in either 
direction between said two locations, a first sig 
nal at said first location governing entrance of 
trains, into said track stretch, a second signal 
at said second location... governing entrance of 

vide a permissive indication, a second polarized 
relay at said second location, means effective 
only when the contacts of said second polarized 
relay are in their reverse position to permit 
said second signal to provide a permissive indi 
cation, a pair of line wires over, which said 
polarized relays may be energized in series, a . 
first control relay at said first location effective 
when released to establish connection between 
Said line Wires and effective. When energized to 
cause energy of reverse polarity to be supplied 
to said line wires, a second control relay at said 
second location effective when released to es 
tablish connection between said:line Wires and 
effective when energized to cause energy of nor 

35 

• 40 

mal polarity to be supplied to said line wires, 
a pick-up and a stick circuit for said first con 
trol relay governed by a normal polar contact of 
said first polarized relay, a pick-up and a stick 
circuit for said Second control relay... governed 
by a reverse polar contact of said second polar 
ized relay, means for establishing the pick-up 
circuit for said first control relay, and means. 
for establishing the pick-up circuit for said sec 
ond control relay. 

6. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 

45 

50 

trains into said track stretch, a first polarized 
relay at said first location, means effective only 
when the contacts of said first polar relay are in 55 
their normal position to permit said first sig 
nal to provide a permissive indication, a second 
polarized relay at said second location, means 
effective only when the contacts of said: Second 
polarized relay are in their reverse position to 
permit said second signal to provide a permissive 
indication, a pair of line Wires over which Said 
polarized relays may be energized in Series, a 
first control relay at said first location effective 
when released to establish connection between 
said line wires and effective when energized to 
cause energy of reverse polarity to be supplied 
to said line wires, a second control relay at Said 
second location effective when released to estab 
lish connection between said line Wires and ef 
fective when energized to cause energy of normal 
polarity to be supplied to said line wires, a cir 
cuit for supplying energy to said first control re. 
lay provided the contacts of said first polarized 
relay are in their normal position, and a circuit 

... 60 

tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at said, 
second location governing entrance of trains into 
said track stretch, a first polarized relay at Said 
first location, means effective only when the 
contacts of said first polar relay are in their 
normal position to permit said first signal to 
provide a permissive indication, a second polar 
ized relay at said second location, means effec 
tive only when the contacts of said second polar 
ized relay are in their reverse position to per 
mit said second signal to providea permissive 
indication, a pair of line wires over which Said 
polarized relays may be energized in Series, a 
first control relay at said first location effective 
when released to establish connection between 
said line wires and effective when energized to cause energy of reverse polarity to be supplied 
to said line wires, a second control relay at Said 

65 

70 

second location effective when released to es 
tablish connection between said line wires and 
effective when energized to cause energy of nor 
mal polarity to be supplied to said line Wires, 
means for establishing a pick-up circuit for 
said first control relay provided the contacts of 
said first polarized relay are in their normal 
position, said first control relay when energized 
being effective to establish a stick circuit to 
maintain itself energized as long as the con 
tacts of said first polarized relay remain in their 
normal position, and means for establishing a 

75 pick-up circuit for said second control relay 
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relay are in their reverse position, said Second 
control relay when energized being effective to 
establish a stick circuit to maintain itself ener 
gized as long as the contacts of Said second 
polarized relay remain in their reverse positions. 

7. In combination, a stretch of railway track 
extending between a first and a second loca 
tion and over which traffic may move in either 
direction between said two locations, a first sig - 
nal at said first location governing entrance Of 
trains into said track stretch, a second signal 
at said second location governing entrance Of 
trains into said track stretch, a first polarized 
relay at said first location, means effective Only 
when the contacts of said first polar relay are 
in their normal position to permit said first 
signal to provide a permissive indication, a sec 
ond polarized relay at said Second location, means 
effective only when the contacts of Said second 
polarized relay are in their reverse position to 
permit said second signal to provide a permis 
sive indication, a pair of line. Wires Over which 
said polarized relays may be energized in Series, 
a first control relay at said first location effec 
tive when picked up to cause energy of reverse 
polarity to be supplied to said line wires, said 
first control relay being effective When released 
to establish connection between said line wires 
if the contacts of said first polarized relay are 
in their reverse position and to cause enSW 
of normal polarity to be supplied to said line 
wires if the contacts of said first polarized relay 
are in their normal position, a second control 
relay at said second location effective when picked up to cause energy of normal polarity 
to be supplied to said line Wires, said second 
control relay being effective when released to 
establish connection between said line wires if 
the contacts of said second polarized relay are 
in their normal position and to cause energy of 
reverse polarity to be supplied to said line Wires 
if the contacts of said second polarized relay 
are in their reverse position, a circuit governed 
by a normal polar contact of said first polarized 
relay for supplying energy to said first control 
relay, and a circuit governed by a reverse polar 
contact of said second polarized relay for Sup 
plying energy to said second control relay. 

8. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at said 
second location governing entrance of trains into 
Si track stretch, a first polarized relay.at said, 
first location, means effective only When the COrl 
tacts of said first polar relay are in their normal 
position to permit said first signal to provide a 
permissive indication, a second polarized relay 
at said second location, means 
the contacts of said second polarized relay are 
in their reverse position to permit said second 
signal to provide a permissive indication, a pair 
of line wires over which said polarized relays 
may be energzed in Series, a first control relay 
at said first location effective when picked up to 
cause energy of reverse polarity to be supplied to 
saidline wires, said first control relay being effec 
tive when released to establish connection between 
said line wires if the contacts of said first polar 
ized relay are in their reverse position and to 
cause energy of normal polarity to be supplied to 
said line wires if the contacts of said first polar 

O 
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first location, means effective only when the con- . 
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provided the contacts of said second polarized ized relay are in their normal position, a second 

control relay at said second location effective 
When picked up to cause energy of normal polar 
ity to be Supplied to said line. Wires, said second 
control relay being effective when released to es 
tablish connection between said line wires if the 
contacts of said second polarized relay are in . 
their normal position and to cause energy.of re 
verse polarity to be supplied to said line wires if 
the contacts of said second polarized relay are in 
their reverse position, means effective only when 
the contacts of said first polarized relay are in 
their normal positions for supplying energy to 
said first control relay, and means effective only 
When the contacts of said second polarized relay 
are in their reverse positions for supplying en 
ergy to said second control relay. 

9. In combination, a stretch of railway track 
extending between a first and a second location 
and OVer which traffic may move in either direc 
tion between said two locations, a first signal at 
Said first location governing entrance of trains 
into said track stretch, a second signal at said 
second location governing entrance of trains into 
said track stretch, a first polarized relay at said 
tacts of Said first polar relay are in their normal 
position to permit Said first signal to provide a 
permissive indication, a second polarized relay at 
said Second location, means effective only when 
the contacts of said second polarized relay are in 
their reverse position to permit said second sig 
nal to provide a permissive indication, a line cir 
cuit over which said polarized relays may be 
energized in Series, a first indication relay at said 
first location and a second indication relay at 
said Second location, each of said indication relays 
having its winding. connected in series with said 
line circuit and controlling an indication device, 
means at said first location for supplying energy 
of reverse polarity to Said line circuit, and means 
at said second location for supplying energy of 
normal polarity to said line circuit. 

10. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said trackstretch, a second signal at said sec 

50 

55 

Ond location governing entrance of trains into 
said track stretch, a first polarized relay at said 
first location, means effective only when the con 
tacts of said first polar relay are in their normal 
position to permit said first signal to provide a 
permissive indication, a second polarized relay at 
said second location, means effective only when 

effective only When . 
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the contacts of said second polarized relay are 
in their reverse position to permit said second 
signal to provide a permissive indication, a pair 
of line wires over which said polarized relays may 
be energized in series, a first control relay at Said 
first location effective when picked up to cause en 
ergy of reverse polarity to be supplied to said line 
wires, said first control relay being effective when 
released to establish connection between said line 
wires if the contacts of said first polarized, relay 
are in their reverse position and to cause energy 
of normal polarity to be supplied to said line 
Wires if the contacts of said first polarized relay 
are in their normal position, a second control re 
lay at said second location effective when picked 
up to cause energy of normal polarity to be Sup 
plied to said line wires, said second control relay 
being effective when released to establish connec 
tion between said line wires if the contacts of Said 
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second polarized relay are in their normal posi 
tion and to cause energy of reversepolarity to be 
supplied to said line wires if the contacts of said 
Second polarized relay are in their reverse posi 
tion, a first indication relay at said first location 
and a second indication relay at said second lo 
cation, each of said indication relays having its 
winding connected in series with said line circuit 
and being responsive to energy of either polarity 
supplied over said line circuit and controlling an 
indication device, means effective only when the 
contacts of said first polarized relay are in their 
normal position for supplying energy to said first 
control relay, means effective only when the con 
tacts of said second polarized relay are in their 
reverse position for supplying energy to said sec 
Ond control relay, and means governed by traffic 
in said track stretch and controlling the circuit 
of said line wires. 

11. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
Said first location governing entrance of trains 
into said track stretch, a second signal at said 
second location governing entrance of trains into 
said track stretch, a first polarized relay at said 

second location governing entrance of trains into 
said track stretch, a first polarized, relay at Said 
first location, a secondi polarized relay at Said 
second location, a pair of line wires governed by 

O 
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first location, means effective only when the con 
tacts of said first polar relay are in their normal . 

30 position to permit said first signal to provide a 
permissive indication, a second polarized relay at 
said second location, means effective only when 
the contacts of said second polarized relay are in 
their reverse position to permit said second signal 
to provide a permissive indication, a pair of line 35 
Wires governed by traffic in said track stretch and , 
over which said polarized relays may be energized 
in series, a first control relay at said first loca 
tion effective when picked up to cause energy of 
reversepolarity to be supplied to said line wires, 
said first control relay being effective when re 
leased to establish connection between said line 
wires if the contacts of said first polarized re 
lay are in their reverse position and to cause 
energy of normal polarity to be supplied to said 4: 
line wires if the contacts of said first polarized 
relay are in their normal position, a second con 
trol relay at said second location effective when 

I picked up to cause energy of normal polarity to 
be Supplied to said line wires, said second control i 
relay being effective when released to establish 
connection between said line wires if the con 
tacts of said second polarized relay are in their 
normal position and to cause energy of reverse 
polarity to be supplied to said line wires if the 5 
contacts of said second polarized relay are in 
their reverse position, a first auxiliary relay at 
Said first location and a second auxiliary relay at 
said second location, each of said auxiliary relays 
having its winding connected in series with one 60 
of Said line wires, means for supplying energy 
to said first control relay provided the contacts of 
Said first polarized relay are in their normal po 
sition and the contacts of said first auxiliary re 
lay are picked up, and means for supplying en 
ergy to said second control relay provided the con 
tacts of Said second polarized relay are in their 
reverse position and the contacts of said secon 

' auxiliary relay are picked up. . . . 
12. In combination, a stretch of railway track 

extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at said 

O 

traffic in said track stretch and over which said polarized relays may be energized in Series, a 
first control relay at said first location effective 
when picked up to cause energy of reversepo 
larity to be supplied to said:line wires, a first 
control member movable between a first and a second position, means for supplying energy to 
said first control relay providing said first con 
trol member is in its first position and the con 
tacts of said first polarized relay are in their 
normal position, means effective only when said 
first control member is in its second position and 
the contacts of said first polarized relay are in 
their 'normal position to permit Said first signal. 
to provide a permissive indication, a second con 
trol relay at Said Second location effective When 
picked up to cause energy of normal polarity to 
be supplied to said line wires, a second control 
member movable between a first and a second 
position, means for supplying energy to said Sec 
ond control relay providing said second control 
member is in its first position and the contacts of 
said second polarized relay are in their reverse 
position, and means effective only when said sec 
cond control member is in itS Second position and 
the contacts of said second polarized relay are in 
their reverse position to permit said second sig - 
nal to provide a permissive indication. 

13. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at said 
second location governing entrance of trains into 
said track stretch, a first polarized relay at said 
first location, a second polarized relay at said 
second location, a pair of line wires governed by 
traffic in said track stretch and over which said 
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polarized relays may be energized in series, a 
first control member movable between a first and 
a second position, means for supplying energy 
of reverse polarity to said line wires providing 
said first control member is in its first position 
and the contacts of said first polarized relay are 
in their normal position, means effective only 
when said first control member is in its second 
position and the contacts of said first polarized 
relay are in their normal position to permit said 
first signal to provide a permissive indication, a 
second control member movable between a first 
and a Second position, means for supplying en 
ergy of normal polarity to said line wires pro 
viding said second control member is in its first 
position and the contacts of said second polarized 
relay are in their reverse position, and means ef 
fective only when said second control member is 
in its second position and the contacts of said 
Second polarized relay are in their reverse posi 
tion to permit said second signal to provide a 
permissive indication. 

14. In combination, a stretch of railway track 
extending between a first and a second location 
and over which traffic may move in either direc 
tigh between said two locations, a first signal at 
Said first location governing entrance of trains 
into Said track stretch, a second signal at said 
secondiocation governing entrance of trains into 
Said track stretch, a first polarized relay at said 
first location, a second polarized relay at said 
second location, a pair of line wires governed by 
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traffic in said track stretch and over which said 
polarized relays may be energized in series, a first 
control relay at said first location effective when 
picked up to cause energy of reversepolarity to be 
supplied to said line Wires, a first control member 
movable between a first and a second position, 
means for supplying energy to said first control 
relay providing said first control member is in its 
first position and the contacts of said first polar 
ized relay are in their normal position, a contact 
of said first control relay being effective When 
picked up to establish a stick circuit for the relay 
as long as the contacts of said first polarized relay 
are in their normal position, means effective only 
when said first control member is in its second 
position and the contacts of said first polarized 
relay are in their normal position to permit said 
first signal to provide a permissive indication, a 
second control relay at said second location effec 
tive when picked up to cause energy of normal 
polarity to be supplied to Said line wires, a Second 
control member movable between a first and a 
second position, means for supplying energy to 
said second control relay providing Said Second 
control member is in its first position and the 
contacts of said second polarized relay are in their 
reverse position, a contact of Said Second control 
relay being effective when picked up to establish 
a stick circuit for the relay as long as the con 
tacts of said second polarized relay are in their 
reverse position, and means effective only When 
said second control member is in its Second posi 
tion, and the contacts of said second polarized 
relay are in their reverse position to permit said 
second signal to provide a permissive indication. 

15. In combination, a stretch of railway track. 
extending between a first and a second location 
and over which traffic may move in either direc 
tion between said two locations, a first signal at 
said first location governing entrance of trains 
into said track stretch, a second signal at Said 
second location governing entrance of trains into 
said track stretch, a first polarized relay at Said 
first location, a second polarized relay at Said Sec 
ond location, a pair of line wires governed by 
traffic in said track stretch and over which said 
polarized relays may be energized in series, a first 
control relay at said first location effective When 
picked up to cause energy of reverse polarity to be 
supplied to said line wires, Said first control relay 
being effective when released to establish con 
nection between said line wires if the contacts of 
said first polarized relay are in their reverse posi 
tion and to cause energy of normal polarity to be 
supplied to said line wires if the contacts of Said. 
first polarized relay are in their normal position, 
a second control relay at said second location 
effective when picked up to cause energy of nor 
mal polarity to be supplied to said line Wires, Said 
second control relay being effective when released 
to establish connection between said line wires if 
the contacts of said second polarized relay are in 
their normal position and to cause energy of re 
verse polarity to be supplied to said line Wires if 
the contacts of said second polarized relay are in 
their reverse position, a first auxiliary relay at the 
first location and a second auxiliary relay at the 
second location, each of said auxiliary relays hav 
ing its winding connected in series with One of 
said line wires, a first control member movable 
between a first and a second position, a Second 
control member movable between a first and a 
second position, means for supplying energy to 
said first control relay provided said first control 
member is in its first position, the contacts of said 

first polarized relay are in their normal position 
and the contacts of Said first auxiliary relay are 
picked up, means effective only when said first 
control member is in its Second position and the 

5, contacts of said first polarized relay are in their 
'normal position to permit said first signal to pro 
vide a permissive indication, means for supplying 
energy to said second control relay provided said 
Second control member is in its first position, the 

10 contacts of said second polarized relay are in their 
reverse position and the contacts of Said Second 
auxiliary relay are picked up, and means effective 
only when said second control member is in its 
Second position and the contacts of Said Second 

15 polarized relay are in their reverse position to 
, permit said second signal to provide a permis 
Sive indication. 

16. In combination, a stretch of railway track 
extending between a first and a second location 

20 and over which traffic may move in either direc 
tion between said two locations, the rails of said 
track stretch being divided into a plurality of 
track Sections each of which is provided With a 
track circuit for each direction of traffic, each of 

25 said track circuits comprising a source of energy 
connected across the section rails at the exit end 
of the section and a track relay connected across 
the section rails at the entrance end of the Seg 
tion, a first polarized relay at the first location, 

:30 a second polarized relay at the second location, 
and a polarized relay at each point Of di Vision 
between the track Sections in Said track Stretch, 
a line circuit over which all of said polarized 
relays may be energized in series, the track, cin'- 

35 cuit apparatus at each end of each track section 
being governed by the polarized relay at that 
end of the track Section in Such manner that the 
apparatus for the track circuits employed for 
traffic movement from the first to the second 

40 location are connected with the section rails 
When and only when the polarized relay con 
tacts occupy their normal position and so that 
the apparatus for the track circuits employed 
for traffic movements from the second to the 

45 first location are connected with the section rails 
when and only when the polarized relay contacts 
occupy their reverse position, a first signal at 
said first location governing entrance of trains 
into said track stretch, a Second signal at Said, 
second location, governing entrance of trains 
into said track stretch, means at Said first loca 
tion for supplying energy of reverse polarity to 
Said line circuit, means at Said Second location 
for supplying energy of normal polarity to said 

55 line circuit, means governed by the track relay 
at the adjacent end of the track section in ad 
Vance of Said first signal and effective only when 

i the contacts of said first polarized relay are in 
their normal position to permit said first signal 

60 to provide a permissive indication, and means 
governed by, the track relay at the adjacent end 
of the track Section in advance of said second 
Signa) and effective only when the gontacts of . 
Said. Second polarized relay are in their reverse 

65 position to permit said second signal to provide 
a permissive indication. 

17. In combination, a stretch of railway track 
extending between a first and a second location 
and Over which traffic may move in either direc 

70 tion between said two locations, the rails of said 
track Stretch being divided into a plurality of 
track Sections each of which is provided with a 
track circuit for each direction of traffic, each of 
Said track circuits comprising a source of en 

75 ergy connected across the section rails at the 
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reverse position, a first signal at said first loca exit end of the section and a track relay con 

nected across the section rails at the entrance 
end of the section, a first polarized relay at the 
first location, a Second polarized relay at the 
second location, and a polarized relay at each 
point of division between the track sections in 
said track stretch, the track circuit apparatus at 
each end of each track section being governed by 
the polarized relay at that end of the track sec 
tion in Such manner that the apparatus for the 
track circuits employed for traffic movement 
from the first to the Second location are Con 
nected with the section rails when and only 
when the polarized relay contacts occupy their 
normal position and so that the apparatus for 
the track circuits employed for traffic move 
ments from the second to the first location are 
connected with the section rails when and Only 
when the polarized relay contacts occupy their 

10 
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15 

tion governing entrance of trains into said track 
stretch, a second signal at said second location 
governing entrance of trains into said track 
stretch, a line circuit controlled by the track 
circuit apparatus for said track sections and 
over which all of Said polarized relays may be 
energized in Series, means at Said first location 
for supplying energy of reverse polarity to said 
line circuit, means at said second location for 
Supplying energy of normal polarity to said line 
circuit, means effective only when the contacts 
of said first polarized relay are in their normal 
position to permit said first signal to provide a 
permissive indication, and means effective only 
when the contacts of said second polarized relay 
are in their reverse position to permit said Sec 
ond signal to provide a permissive indication. 

3. CHARLES W. FAILOR. 

  


