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My invention relates to railway traffic con 
trolling apparatus, and particularly to apparatus 
for control circuits for railway signal systems. 

I will describe several forms of apparatus em 
bodying my invention, and will then point out the 
novel features thereof in claims. 
A feature of my invention is the provision of a 

double wire control circuit using one relay for 
each wire, and so arranged that an accidentalcon 
nection of a control Wire with the current source 
Will be detected either immediately or at the next 
Operation of the apparatus. A further feature of 
my invention is the provision of a novel and im 
proved arrangement for control relays associated 
With a control circuit, whereby a false operation 
of a relay is less liable to result in a false applica 
tion of power to a controlled device, than hereto 
fore obtained. Other features of my invention 
will appear as the specification progresses. 
In the accompanying drawings Fig. 1 is a dia 

grammatic view of one form of apparatus for a 
double wire control circuit using one relay for each 
Wire and which embodies my invention. Figs. 2, 
2a and 3 are diagrammatic views of other forms 
of apparatus for a double wire control circuit and 
which also embody my invention. Fig. 4 is a 
diagrammatic view of one form of apparatus em 
bodying my invention applied to the control cir 
cuits for a railway switch in an interlocking sys 
tem, such as disclosed in my copending United 
States application Serial No. 416,061, filed Dec. 
23, 1929, for Multiple control apparatus. Fig. 5 
is a diagrammatic view of apparatus showing the 
application of my invention to the control circuits 
for a standard three-indication signal system. 
Fig. 6 is a diagrammatic view of apparatus show 
ing the application of my invention to the control 
circuits for a standard four-indication signal sys 
tem. 
In the following description reference is made 

to the accompanying drawings in which like refer 
ence characters designate similar parts. 

In Fig. 1 a relay TPA is controlled over the 
front contact 6 of a governing relay TR and a 
control wire 2 by current from a battery 7, the cir 
cuit being from one terminal of battery 7, through 
wire , front contact 6 of relay TR, control wire 2, 
Winding of relay TPA and a common return wire 
4 to the opposite terminal of battery 7. A second 
relay TPB is controlled by current from battery 7 
over the front contact 8 of the governing relay TR 
and a control wire 3 as will be readily understood 
by an inspection of Fig. 1. Relays TPA and TPB 
will thus both be energized in response to the pick 
ing up of the governing relay TR which may be 

(C. 175-320) 
any controlling relay of a signal System. Such, for 
example, as the track relay of the common track 
circuit. The means for controlling the relay TR 
forms no part of my invention and is omitted from 
Figs. 1, 2, 2a, and 3 for the sake of simplicity. 5 
The two relays TFPA and TPB of Fig. 1 are used 
to jointly control operating circuits arranged to 
include a front contact of each of the two relays 
in series, or to include a back contact of each of 
the two relays in series. In Fig. 1, a normally 10 
energized operating circuit for governing the oper 
ation of a device indicated by the reference char 
acter D includes front contacts 9 and 0 of relays 
TPA and TPB, respectively, in series. A normally 
deenergized operating circuit includes the two lö 
back contacts and 2 of relays TPA and TPB, 
respectively, in series, and is arranged to govern 
the operation of a device indicated by the refer-, 
ence character D. It will be obvious that these 
operating circuits can be used to control any 20 
desired device such, for example, as a railway 
signal, or a railway switch mechanism. 

It is to be noted that with the circuit arrange 
ment of Fig. 1, an accidental connection of either 
control wire 2 or 3 to the negative terminal of 25 
the source of current, that is, a negative croSS On 
either control wire, will be at Once detected by 
the deenergizing of relay TPA or TPB, depending 
upon the control wire to which the accidental 
connection occurs. Deenergizing of either relay 30 
TPA or TPB opens the normally energized oper 
ating circuit at front contact 9 or 0 with the 
result that the presence of the negative cross on 
a control wire is manifested at once by the de 
vice D. An accidental connection of either con 
trol wire 2 or 3 to the positive terminal of the 
current source, that is, a positive cross, will be 
detected at the next operation of the governing 
relay TR, due to relay TPA or TPB, depending 
upon the control wire to which the accidental 40 
Connection occurs, being retained energized. In 
this event the normally energized operating cir 
cuit will be opened as it should be, due to the 
relay on whose control Wire no croSS has occurred 
being deenergized. The normally deenergized 
operating circuit, however, will not now be ener 
gized due to the fact that the relay on whose con 
trol wire the positive croSS has occurred is held 
energized. It follows that with the apparatus of 
Fig. 1 a negative cross of either control wire is 50 
immediately detected, and a positive cross on 
either control wire is detected at the next oper 
ation of the governing relay. Furthermore, a 
failure of either relay TPA or TPB to pick up 
When energized or to release when deenergized, 
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2 
due to some fault of the relay itself, Will be de 
tected in the Operating circuits in the Sanne Way 
as an accidental connection of either Control Wire 
to the Current SOUlice. 

Fig. 2 differs from Fig. 1 in that relay TPB is 
controlled over the back contact 3 of the gov 
erning relay TR and is thus normally deener 
gized. That is to say, relay TPA of Fig. 2 is nor 
mally energized by current from battery through 
the front contact of relay TR and Over the Con 
trol Wire 2 as in Fig. 2, but relay TPB is normally 
deenergized as its circuit is norinally held Open 
at the back contact 3 of relay TR. Deenergiz 
ing the governing relay TR causes relay TPA to 
become deemergized as in Fig. 1, but relay FB is 
now energized by current fron battery through 
the back contact is and over the control Wire 3. 
The normally energized Operating circuit for the 
device D now includes the front contact 9 of relay 
TPA and a hack contact 4 of relay TFB in Series, 
and the incrimally deemergized operating circuit 
includes the back contact of relay PA and 
front contact 5 of relay TPB in series. Hence 
to energize an operating circuit of Fig. 2 it is 
necessary that one control relay be energized and 
the other control relay be deenergized. 

It is to be noted that, an accidental connection 
of the control Wire 2 to the negative terminal of 
the current Source, that is, a negative croSS, Will 
be at Once detected by the deemergizing of relay 
TPA and the Subsequent opening of the energized 
operating circuit. An accidental connection of 
control Wire 3 to the positive terriginal of the CU - 
rent source, that is, a positive CrOSS, Will be at 
once detected by relay TPB becoming energized 
and Subsequently opening the normally energized 
operating circuit. A positive cross on control Wire 

will be detected at the next Operation Of the 
governing relay TR, due to relay TPA being re 
tained energized With the SubSequent failure of 
the normally deenergized Operating circuit to be 
closed at the back contact . Although this 
positive cross on control Wire 2 retains relay TEPA 
energized after relay TR is Operated, the ener 
gizing of the relay TPB will bring about, the 
proper functioning of the normally energized op 
eiating circuit, and hence no false energizing of 
either operating circuit will result from the posi 
tive croSS on control Wire 2. A negative cross on 
control Wire 3 Will cause relay TPB to remain 
deenergized at the next operation of the relay 
TR, and the cross will be detected by holding the 
in Ornally deenergized Operating circuit open at 
the front contact 5. In this event there Will be 
no failure in the operation of the normally ener 
gized operating circuit as the relay A will then 
be active to control that circuit. Hence, the ar 
rangement of Fig. 2 provides detection of acci 
dental connections of control Wires 2 and 3 With 
the current source, and in Sures against false en 
ergization of an operating circuit resulting fron 
such accidental connections to the control Wires 
in the same way as With the arrangement of Fig. 
1. In addition, the arrangement of Fig. 2 main 
tains the closed circuit principle for the Operat 
ing circuits even at such times as when the gov 
erning relay TR is deenergized. 

Fig. 2d. is the arrangement of Fig. 2 modified 
by replacing the single front and back contacts 
6 and 3 of relay TR with pole-changing Con 
tacts. In this modified arrangement each Con 
trol relay TPA and TPB when disconnected from 
battery has its Winding shunted. Normally the 
relay TPA is energized by current from battery 

2,018,818 
over the front contact 6 of the governing rela, 
TR, and the control wire 2 the Sane aS in Fig. 2. 
Normally, relay TPB is not only disconnected 
from the battery 7, but its winding is also shunted 
through control wire 3, front cointact of Irelay 
TR, and the connoll return wire . When the 
governing relay TR is deemergized, the relay TPB 
is connected to the battery : Over back contact 
6 of relay TR, control wire 3, winding of relay 
TPS and the common return wire . Relay IFA O 
is now not only disconnected from battery 7 but 
its winding is shunted through control Wire 2, 
back contact of relay TR and the connnon re 
turn Wire A. 

By an inspection of Fig. 2d. it is apparent that s 
a negative cross on control wire 2 will be detected 
at Once by the deenergizing of the relay TPA as 
in Fig. 2. A positive cross on the control Wire 2 
Will Ordinarily result in current flowing directly 
back to the battery over the path through the O 
back contact, R. When the relay TER is next Oper 
ated, and the control relay TPA will be deener 
gized in its usual manner. However, if the posi 
tive cross on the control wire should result in 
the relay TPA being retained energized, the nor 25 
mally deenergized Operating circuit Will fail to 
ciose as relay TR is operated and this positive 
c:CSS Will be thus detected. If relay TPA is re 
tained energized by the positive cross on wire , 
no false energization of an operating circuit Will 
result as the relay TPB is now operated to Con 
trol these circuits. It is clear that a positive Or 
negative cross on control wire S of Fig. 2d Will 
cause the apparatus to function in a manner 
Similar to that just described for control Wire 2. 
Hence, the arrangement of Fig. 2d. also provides 
a double Wire control Circlit that detects the pres 
ence of a cross on a control Wire and in Sures 
against any false energization of an Operating cir 
cuit resulting therefron. 

Fig. 3 is a modification of the pole-changing 
arrangement of Fig. 2d where the common return 
Wire 4 is omitted by adding tWo aSynnefitical 
units or rectifiers, by providing a connection be 
tween the windings of the two control relayS, and 
by inserting a resistor unit in the control Wires. 
With relay TR of Fig. 3 energized, current flows 
from the positive terminal of battery 7 through 
wire , front contact 6, control Wire 2, resistOi 
unit 29, wire 2, winding of relay TPA, rectifier 
E3 (connected so that current of the present 
polarity, which I will call normal polarity, flows 
therethrough in the low resistance direction as in 
dicated by an arrow and the flow of Currett in 
the opposite direction is opposed), Wire 23, re 
sistor unit 24, control Wire 3 and front contact 8 
to the negative terminal of battery 7. When the 
governing relay TR is deenergized, the polarity of 
the current supplied to the control Wires 2 and 
3 is reversed and current IOW foWS from the 
positive terminal of battery 7 through back con 
tact S of relay TR, control Wire 3, resistor unit, 
24, wire 23, winding of relay TFB, rectifier 9 
(connected so that current of the reverse polarity 
flows therethrough in the low resistance direction 
and the flow of current in the opposite direction 
opposed), wire 2, resistor unit 20, control wire 2 
and back contact to the negative terminal of 
battery 7. Thus, when energy of normal polarity 
is supplied to the control Wires and 3, relay 
PA is energized and relay TFB is deenergized, 

and When energy of reverse polarity is applied to 
the control Wires 2 and 3, relay TEPA is deenergized 
and relay TPB energized. It is to be noted that 
for current of normal polarity the Winding of re 
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2,018,818 
lay TPB is short-circuited through a connection 
22 and rectifier 8 in its lower resistance direction, 
and the flow of current through this relay is 
opposed by the rectifier f 9. For current of reverse 
polarity the winding of relay TPA is short-cir 
Cuited by the connection 22 and rectifier 9 in its 
low resistance direction, and the flow of current 
through this relay is opposed by the rectifier 8. 
Should rectifier 8 become open-circuited, that 

is, should it fail in such manner as to open the 
circuit of relay TPA, this relay will fail to be 
energized with current of normal polarity, and 
if rectifier 9 should become open-circuited, relay 
TPB will fail to be energized with current of re 
versepolarity. In connection with these two con 
ditions just cited it is to be observed that in each 
case the windings of the two relays TPA and 
TPB will receive energy in series, but this energy 
will not be sufficient to cause either relay to close 
its front contacts. Should rectifier 8 become 
short-circuited the winding of relay TPB will be 
shunted over wire 23, rectifier 8 short-circuited 
and connection 22, and hence this relay will fail 
to pick up on current of reverse polarity. Like 
Wise, should rectifier f become short-circuited 
the Winding of relay TPA will be shunted over 
Wire 2, rectifier 9 short-circuited and connec 
tion 22, and hence relay TPA will now fail to 
pick up on current of normal polarity. In the 
event rectifier f8 becomes short-circuited, the 
short circuit current, in flowing through rectifier 
f9 will cause a voltage drop across that rectifier 
which will tend to energize relay TPA falsely. 
The resistor units 20 and 24 are inserted in the 
control wires to prevent a large current flow in 
the event rectifier 8 becomes short-circuited and 
hence to prevent the possibility of the voltage 
drop across rectifier 9 at such a time being of 
Sufficient value to cause a false energization of 
relay TPA. In like manner the resistor units 20 
and 24 prevent the short circuit current flowing 
through rectifier 8, in the event rectifier 9 be 
comes short-circuited, from setting up a voltage 
drop across rectifier 8 of sufficient value to cause 
a false energization of relay TPB. 
A negative cross occurring on control wire 2 

of Fig. 3 at a time when relay TR is picked up 
will at once shunt the relay TPA and the presence 
of the cross will be manifested by the deemergizing 
of the normally energized operating circuit. A 
negative cross on control wire 3 will be detected 
when relay TR is next deemergized by shunting 
the control relay TPB. It is clear that if a post 
tive cross on either of the control wires 2 and 3 
should at any time retain a control relay ener 
gized, no false energization of an operating cir 
cuit will occur as the result thereof. It follows 
that the arrangement of Fig. 3 not only provides 
for the detection of a cross, and protection against 
false operation being caused by a cross on a con 
trol wire, but it also insures against false opera 
tion of a control relay due to a possible open cir 
cuit or short circuit condition of a rectifier used 
to obtain polar selectivity of two neutral relays 
Over tWO line Wires. 

Referring to Fig. 4, the principle of a two wire 
Control circuit using one neutral relay for each 
control Wire, is applied to the control circuits as 
Sociated with a railway switch in an interlock 
ing System. Such, for example, as described in 
my aforementioned application Serial No. 
416,061. A manually operated lever 25 when 
moved to the left, that is, to the position shown 
by the Solid lines in the drawing, closes a sim 

3 
ple circuit to a normal lever repeater relay NLP 
to energize that relay. Operating the lever 25 to 
a right-hand position, as shown by dotted lines 
in the drawings, closes a simple circuit for ener 
gizing a reverse lever repeater relay R.L.P. With 5 
lever 25 in its left-hand position and relay NLP 
picked up, a normal Switch controlling relay 
NWR is energized by virtue of a circuit from 
positive terminal B of a convenient Source of 
current, through back contact 47 of relay RLP, l0 
front contact 6 of relay NLP, control wire 2, traf 
fic controlled contact 48 to be hereinafter re 
ferred to, control wire 2, front contact 49 of a 
relay LS also to be hereinafter referred to, wind 
ing of relay NWR, and common return wire 4 to 15 
the negative terminal C of the current source. . 
When the lever 25 is moved to the right-hand 
position and relay RLP is picked up, a reverse 
Switch controlling relay RWR is energized by vir 
tue of a circut from positive terminal B through 20 
a front contact 50 of relay RLP, back contact 3 
of relay NLP, control wire 3, traffic controlled 
contact 5, control wire 3a, front contact 52 of 
relay IS, Winding of relay RWR and common 
return wire 4 to the terminal C. 2S 
The traffic controlled contacts 48 and 5 may 

be governed in accordance with any of the custo 
mary circuit networks involving detector locking, 
approach locking and route locking associated 
with a railway Switch. These circuits form no 30 
part of my invention and are hence onitted from 
the drawings for the Sake of clearness. 

It is to be noted that with the apparatus in 
the position shown in Fig. 4, a negative cross on 
the control wire 2-2 will be at once detected by 35 
causing relay NWR to become deenergized, and 
a positive cross on control wire 3-3 will have a 
shunt path to the negative terminal C of the 
current Source through the front contact 89 of 
relay NILP and back contact 99 of relay R.L.P. If 40 
this shunt path is not complete, the relay RWR 
will be picked up and the presence of this posi 
tive cross on control wire 3-3a will thus be at 
once detected. When lever 25 is reversed and 
relay RWR is picked up and relay NWR is down, 45 
a negative croSS on control Wire 3-3 will shunt, 
relay RWR, and a positive cross on control wire 
2-2 will be shunted to the negative terminal C 
through back contact 59 of relay NLP and front 
contact 60 of relay R.L.P. It follows that the 60 
double wire control circuit for the Switch con 
trolling relays NWR, and RWR provides a detec 
tion of the presence of a cross on either of the 
control Wires in the same manner as in iig. 2d. 

In accordance with usual practice a switch lock 55 
relay LS is aSSociated with the switch control 
ling relays NWR and RWR. The relay LS is nor 
mally energized because one terminal of its wind 
ing is connected to the control Wire 2a which is 
normally connected to the positive terminal of 60 
the current source over front contact 6 of relay 
NLP and back contact 47 of relay RLP, while the 
other terminal of its winding is connected 
through wire 54, back contact 55 of relay RWR, 
and front contact 56 of relay NWR to the nega- 65 
tive terminal C of the current source. Under the 
condition of lever 25 being reversed to pick up 
relay RLP and so to energize the reverse switch 
controlling relay RWR and deenergize relay 
NWR, this switch lock relay LS will be kept en- 70 
ergized by a circuit from terminal B through 
back contact 57 of relay NWR, front contact 58 
of relay RWR, wire 54, winding of relay LS, wire 
2, contact 48, wire 2, back contact 59 and front 
contact 60 to the terminal C of the current is 
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Source. A resistor RA is connected acroSS the 
winding of relay LS when the traffic controlled 
contact 48 is closed causing this relay to be SOIne 
what slow-releasing when the lever 25 is oper 
ated with the traffic controlled contact 48 closed. 
This will prevent relay LS from releasing during 
an operation of lever 25, and will permit - a 
change in energization of relays NWR, and RWR, 
to take place in response to the operation of 
lever 25. When the traffic controlled contact 48 
is operated, resistor RA will be cut out of the 
circuit and relay E.S. will then release quickly to 
retain relay NWR or RWR, depending upon 
which of these relays is energized at the tine, 
energized by a stick circuit. The stick circuit for 
retaining relay NWR energized when the SWitch 
lock relay LS is deenergized as the result of the 
opening of the traffic controlled contact 48, can 
be traced from terminal B through front Con 
tact 6, wire 63, back contact 62 of relay LiS and 
Winding of relay NWR, to the terminal C. The 
stick circuit to retain relay RWR energized when 
the relay LS is deenergized as the result of the 
opening of the contact 48 when the lever 25 is 
reversed, extends from terminal B through its 
own front contact, 84, wire 65, back contact 6 
of relay LS and winding of relay RWR to the 
terminal C. A resistor RB is connected a Ci'OSS 
the Winding of relay NWR, through the back Con 
tact, 3 of relay RWR causing relay NWR to be 
slow-releasing in character. A resistor RE is 
connected across the Winding of relay RWE, 
through the back contact 3 of relay NWR, 
causing relay RWR to be slow-releasing in chair 
acter. This slow-releasing characteristic of re 
lays NWR, and RWR will permit relay LS to be 
come deemergized and close the stick circuit of 
relay NWR or RWR before these relays have re 
leased when the traffic controlled contact 43 is 
opened. 
The two relays NWR and RWR jointly control 

the normal and reverse switch operating relays 
NW and R.W. Normally the relay NW is ener 
gized through the front contact 67 of relay NWR, 
back contact G8 of relay RWR and the control 
Wire 2b as will be readily understood by an in 
spection of Fig. 4. When the lever 25 is reversed 
so that relay RWR is picked up and relay NWR 
is down, the reverse operating relay RW is ener 
gized over back contact 63 of relay NWR, front 
contact, 19 of relay RWR, and control wire 3. 
It follows that the principle of requiring One Con 
trol relay to be energized and a Second control 
relay to be deenergized in order to complete an 
operating circuit as disclosed in Figs. 2, 2a, and 
3, is here employed in the control of the SWitch 
operating relays NW and RW. 
The relays NW and RW in turn control the 

operating circuits for the switch motor M in the 
usual manner. These operating circuits for the 
motor M form no part of my invention, and it 
is deemed unnecessary to describe them in detail 
because they will be readily understood by an 
inspection of Fig. 4. By employing a double Wire 
control circuit, such as heretofore described, for 
governing the switch controlling relays NWR and 
RWR, and by applying the principle of requiring 
one control relay to be energized and the other 
control relay to be deenergized before an Operat 
ing circuit can be closed, a false application of 
power to the switch operating relays NW and 
RW with a subsequent false operation of the 
switch motor M, will not result from an acci 
dental cross occurring in the control circuit for 
the Switch controlling relays. 

2,018,818 
The SWitch indication relays NKR and RKR 

of Fig. 4 are likewise controlled by a double Wire 
circuit. The SWitch, SW when in its full normal 
position causes the switch circuit controller con 
tacts 72 and f3 to occupy the positions shown 
by the full lines in Fig. 4, and current is then 
Supplied from the positive terminal of a battery 

through controller contact 72, control wire 2, 
winding of Switch indication relay NKR and the 
common return wire Ac to the negative terminal 
of battery T. The winding of the reverse switch 
indication relay RKR is now shunted over con 
trol Wire 3e, controller contact 73 and common 
return wire 4c. SWitch SW, when in its full 
reverse position, causes the contacts 72 and 73 
to assume the positions shown by dotted lines in 
Fig. 4, and the reverse indication relay RKR is 
then Supplied with current from battery over 
contact, S and the control Wile 30, While the 
winding of relay NKR is shunted over the control 
wire 2c, contact 2 and the return wire 40. It 
follows that the Switch indication relays NKR, 
and RKR are included in a double Wire control 
circuit as show) and described in connection 
With Fig. 2a and thus any croSS on the control 
wires 20 and 30 will be detected in the same man 
iner as with the apparatus of Fig. 2d. Further 
Ghore, these indication relays are employed to 
control the circuits for other relays on the prin 
ciple that When oine of the indication relays is 
energized, the other must be deenergized. To be 
explicit, a norinal repeater relay NP is energized 

'Ogil battery terminal B over front contact, 74 
of the normal switch controlling relay NWR, 
back contact 5 of the reverse switch controlling 
relay RWR, control wire 2d, front contact 76 of 
norinal indication relay NKR, back contact 7 of 
reverse indication relay RKR, back contact, 8 
of a repeater relay RP and winding of relay NP 
to the negative terminal C over the common re 
turn wire 4d. In the event lever 25 is reversed so 
that the reverse switch controlling relay RWR is 
energized, SWitch SW is moved to its reverse posi 
tion, and the reverse Switch indication relay RKR 
is picked up, the reverse repeater relay RP is sup 
plied with current from the battery terminal B 
over back contact 79 of relay NWR, front contact 
80 of relay RWR, a control wire 3d, back contact 
8 of relay NKR, front contact 82 of relay RKR, 
back contact 33 of relay NP, and winding of relay 
RP to the negative terminal Cover the return Wire 
4d. The repeater relays NP and RP in turn con 
trol signaling circuits on the principle that when 
One relay is energized, the other must be deener 
gized, as Will be clear by an inspection of Fig. 4. ; 
It is to be seen, therefore, that the principle of 
a double Wire control circuit using one neutral 
relay for each control wire is readily adaptable 
to the controlling circuits associated with a rail 
Way SWitch, and that when so applied, false oper 
ation of the SWitch, or false Switch indication, 
caused by a cross on any of the control wires, is 
highly improbable. Furthermore, failure of a 
control relay to release when deemergized Will 
be at Once detected and Will not result in false 
operation of the devices. 

Fig. 5 shows the application of my invention to 
a Standard three-indication wayside signal sys 
ten. The traffic rails 5 and 52 of a Stretch of 
railway are divided into successive track blocks 
by the usual insulated rail joints. In Fig. 5 only 
One full block A-B is disclosed, together With 
the adjoining ends of two adjacent blocks. This 
track block A-B is divided into two sub-sections 
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2,018,818 
a track circuit including the usual track relay, 
here designated by the reference character TR 
plus an exponent corresponding to the location, 
and the usual source of current such as a battery 
TB. The wayside signals SA and SB govern 
traffic in the direction indicated by the arrow. 
These signals may be of the Semaphore, Or Color 
light, or position light type and are here shown 
as three-position color light signals capable of 
displaying clear, approach and stop indications. 
The operating circuits for each Wayside signal 
are governed by two control relays here desig 
nated by the reference characters HR and DR 
with exponents added to designate the location. 
These Operating circuits are alike for all signals, 
and it is thought a description of those for one 
signal will serve for an understanding of all. Re 
ferring to signal SA, for example, this signal is 
provided with a clear operating circuit that pass 
es from the positive terminal of a battery 26, 
through front contact 27 of the relay DRA, back 
contact 28 of relay HRA, wire 29, signal lamp 
84 and the common return wire 4 to the negative 
terminal of battery 26. The approach operating 
circuit is from battery 26, through back con 
tact 30 of relay DRA, wire 3, front contact 32 
of relay HRA, wire 33, lamp 85 and common 
return wire 4 to battery 26. The stop operating 
circuit includes battery 26, back contact 30 of 
relay DRA, wire 3, back contact 34 of relay 
HRA, wire 35, signal lamp 86, and common re 
turn wire 4. It follows that with control relay 
HRA deemergized and control relay DRA ener 
gized the clear Operating circuit is closed, with 
relay HRA energized and relay DRA deenergized 
the approach operating circuit is closed, and with 
both of these relays deemergized the stop operat 
ing circuit is closed. In other words the two 
control relays HRA and DRA of Fig. 5 control 
Operating circuits in the same manner as the two 
relays TPA and TPB of Fig. 2. 
These two control relays HRA and DRA are 

controlled by a double wire control circuit Which 
is governed by traffic conditions in advance in 
the following manner. Normally current is sup 
plied from a battery 36 at the signal location SB 
in advance, over wire 37, back contact 38 of relay 
HRB, front contact 39 of relay DRB, control wire 
28, front contact 40 of track relay TRA, control 
wire 2, front contact 4 of track relay TRA, wind 
ing of relay DRA and the common return wire 4 
to the opposite terminal of battery 36. Also, if 
the relay HRB at signal location SB is energized 
and relay DRB is deenergized, the control relay 
DRA is supplied with current from the battery 36, 
the circuit including the front contact 42 of 
relay HRB, the back contact 43 of the relay DRB 
and thence as before traced. It follows that re 
lay DRA is energized over the control wire 2-2 
when either one of the control relays HRB or 
DRB at the signal location SB in advance is picked 
up and the other control relay down. In the 
event both control relays at the signal location 
SB are deemergized the relay HRA is supplied with 
current from battery 36 over wire 37, back contact 
38 of relay HRB, back contact 44 of relay DRB, 
control wire 3a, front contact 45 of track relay 
TRAf, control wire 3, front contact 46 of track 
relay TRA and winding of relay HRA to the 
opposite terminal of battery 36 over the common 
return wire 4. 
As both control wires 2-2 and 3-3 are car 

ried through front contacts of track relays TRA 
and TRA, it is clear that both the control relays 
HRA and DRA are deenergized when either of 
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the track sections of block A-B is occupied, and 
the signal SA then indicates stop. At the signal 
location SB both the control wires 2 and 3 aSSO 
ciated with the relays DRB and HRB are carried 
through front contacts of the track relay TRB, 5 
and thus both of these control relays are de 
energized when the block to the right of signal 
location SB is occupied. As described herein 
before, with both relays HRB and DRB down, the 
control relay HRA is supplied with current over 10 
its control wire 3-3 and that relay is then ener 
gized. It follows, that with the first block in ad 
vance of signal SA unoccupied and the second 
block in advance occupied relay HRA is up and 
relay DRA down, and the signal SA indicates 15 
approach. The control of the relays DRB and 
HRB being similar to the control of relays DRA 
and HRA, it is clear that when one block in ad 
vance of the signal SB is unoccupied, relay HRB 
is up and relay DRB down and thus at signal SA 20 
the relay DRA is energized and relay HRA de 
energized causing the Signal SA to display a clear 
indication. Furthermore, when two blocks in ad 
Vance of Signal SB are unoccupied, and relay 
DRB is up and relay HRB is down, the relay DRA 25 
at signal SA is also supplied with current by the 
circuit heretofore traced and which includes the 
back contact 38 of relay HRB as well as the front 
contact 39 of relay DRB. 
A negative cross on control Wire 2-2a will be 30 

at once detected by the shunting of the control 
relay DRA and the setting of the signal SA at 
stop. A positive cross on control Wire 3-3a will 
be at once detected by the picking up of relay 
HRA so that Signal SA will be made dark. A 35 
positive cross on control wire 2-2 will be de 
tected the next time the block in advance of signal 
SB becomes occupied, by the energizing of relay 
DRA and, as relay HRA is now picked up, the 
Signal SA Will be made dark. A negative croSS on 40 
control wire 3-3 will be detected the next time 
the block in advance of Signal SB is occupied, by 
the shunting of relay HRA and the consequent 
setting of signal SA at stop. Hence, in Fig. 5, a 
double wire control circuit is provided for govern- 45 
ing the signal controlling relays and the principle 
of requiring one control relay to be energized and 
the other control relay deenergized before an 
operating circuit is closed is employed. In Fig. 5 
the control relays HR, and DR, at each Signal are 50 
slow-releasing in character to prevent the pos 
sibility of obtaining a red flash of the Stop signal 
light when the relays change from the approach 
to the clear position. In the case of track relay 
TRAf the control wires 2 and 3 are shunted by 35 
back contacts 87 and 88 when the relay is down. 
This is to prevent a positive cross on either con 
trol wire 2 or 3 causing a false energization of a 
control relay when relay TRA is deenergized. 
When applying the principle of a double wire 60 

control circuit with a relay for each Wire, One of 
which must be energized and the other deener 
gized, to a four-indication Wayside signal System, 
three control relays are provided. Referring to 
Fig. 6 the control relay GR is added to the control OS 
relays HR and DR of Fig. 5, and these relays are 
so arranged that when any one of them is ener 
gized, the other two must be deenergized in order 
to close an operating circuit. In Fig. 6 only one 
signal location is illustrated, but it will be under- 0 
stood that the stretch of railway to be protected 
is provided with successive signal locations similar 
to that shown in Fig. 6. In accordance with 
standard practice for four-indication signaling, 
the color light signal Sisprovided with two groups is 
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of lamps, the top group G1 consisting of three 
lamps G, Y, and R, adapted to display a green, 
yellow and red signal light, respectively. The 
bottom group of lamps G2 consists of two lamps 
G and R, capable of displaying a green and a red 
signal light, respectively. When the immediate 
block in advance of signal S is occupied, the R. 
lamp of each group is lighted and the signal in 
dicates stop. When the first block in advance is 
unoccupied and the second block is occupied, the 
Y lamp of the top group and the R lamp of the 
bottom group are lighted, and the Signal then 
gives the approach indication. When two blocks 
in advance are unoccupied and the third block 
Occupied, the Y lamp of the top group and the 
G lamp of the bottom group are lighted, and the 
Signal then gives the approach-restrictive indica 
tion. When three or more blocks in advance are 
unoccupied, the G lamp of the top group and the 
R lamp of the botton group are lighted, and the 
Signal then gives the clear indication. 
When the block in advance of Signal S is occul 

pied and track relay TR shunted, all three con 
trol relays HR, DR and GR, are deemergized as 
will be evident from an inspection of Fig. 6. A 
Circuit is now closed for the R lamp of the top 
group G from battery termina B through back 
contacts 53, S and 92 of relays HR, DR and GR, 
respectively, and thence to the negative terminal 
C through the lamp R of the top group. A cir 
cuit for the R lamp of the bottom group G2 ex 
tends from the terminal B through back contacts 
93 and 94 of relays HR and DR, respectively, and 
thence through the R lamp of the bottom group 
to the negative terminal C. Under this trafic 
COndition the battery terminal B is connected to 
the control Wire f leading to the signal location 
in the rear of signal S. This circuit includes the 
back contacts 95, 96 and S of relays GR, DR, and 
HR, respectively, and energizes the HR, relay at 
the location in the rear, the wire if being con 
nected With the HR relay in the rear in the same 
manner as control Wire g is connected to the HR, 
relay of signal S. in the event the second block 
in advance of Signal S is occupied and the in 
mediate block in advance unoccupied, the control 
Wire g from the signal location next in advance 
is Supplied With current in the same manner as 
just described for the control wire if, and thus 
the relay HR at signal S Will be energized. With 
relay HR picked up, the Y lamp of the top group 
Gif is energized over the front contact 98 of relay 
HR and back contacts 99 and 33 of relays DR 
and GR, respectively. At the same time the R 
lamp of the bottom group G2 is energized over 
the front contact of of relay HR, and back con 
tacts 2 and 103 of relays DR and GR, respec 
tively. Under this traffic condition the control 
Wire 2 leading to the signal in the rear is supplied 
With current over the back contacts 95 and 95 of 
relays GR, and DR, respectively, and the front 
contact 4 of relay HR, to energize the DR relay 
at that Signal, the Wire 2 being connected to the 
DR relay in the rear in the same manner as Wire 
28 is connected to relay DR at signal S. With 
two blocks in advance of signal Sunoccupied and 
the third block occupied, the control Wire 2g is 
COnnected to the positive battery terminal at the 
Signal next in advance in a manner similar to 
that just described for the control wire 2, and 
thus the control relay DR at signal S is now 
picked up and relays HR and GR both down. 
Under this set-up of the control relays the Y 
lamp of the top group G is energized over back 
contact 53 of relay HR, front contact 05 of relay 
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DR, and back contact of relay GR, and the 
G lamp of the botton group G2 is energized over 
back contact 93 of relay HR, front contact 06 of 
relay DR and back contact of relay 3R. The 
control wire 3? is now connected to the battery 
terminal B through back contact 95 of relay GR, 
front contact 3 of irelay DR and back contact 
89 of relay H.R. With three blocks in advance 

of signal Sunoccupied the control Wire 38 will be 
Supplied with current at the signal location in 
advance in the same mainner as just pointed out 
for the control Wire 3; relay GR at signal S will 
then be picked up and both relays HR and DR, 
Will be down. Under this condition the C lamp 
of the top group G is energized Over the back 
contacts 53 and 9 of relays HR and DR, respec 
tively, and the front contact () of relay GR; 
while the R lamp of the bottom group G2 is ener 
gized over back contacts 93 and 94 of relays HR 
and lot, respectively. 

It is clear from Fig. 6 that a double wire circuit, 
and the principle of requiring One control relay 
to be energized and all the remaining control 
relays to be deemergized for completing an oper 
atting circuit, is adaptable to the control circuits 
for a signal System providing foul" or inore dis 
tinctive indications, and when so applied exactly 
the same protection as heretofore described, is 
provided against the possibility of a false clear 
operation by a positive or negative CrOSS On a 
control Wire. 

Although I have herein shown and described 
only certain forms of apparatus embodying my 
invention, it is understood that various changes 
and modifications may be made therein. Within 
the scope of the appended claims without, depart 
ing from the Spirit and Scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In combination, a pair of control Wires, a 
current source, a governing device capable of 
assuming two different positions, means con 
trolled in accordance with the position of said 
governing device for connecting said control 
Wires with and disconnecting Said control wires 
from a given terminal of the current source, a 
relay associated with each control wire and ar 
ranged to assume One position in response to its 
control Wire being connected to said given ter 
minal of the current. Source and to assume a sec 
Ond position in response to its Control wire being 
disconnected from Said given terminal whereby 
each relay assumes a corresponding position for 
each of the two positions of said governing de 
Vice, and an Operating circuit controlled jointly 
by Said relays by including a contact of each 
relay and arranged to be closed when and only 
When each of Said relayS Occupies its position 
Corresponding to a given position of Said govern 
ing device. 

2. In combination, a pair of control wires, a 
Current Source, a governing device having a first 
and a Second position, means controlled in ac 
cordance with the position of said governing de 
Vice for connecting said control wires with and 
disconnecting Said control wires from a given 
terminal of the cul'rent Source, a relay associated 
With each control Wire and arranged to assume 
Cne position in response to its control wire being 
connected to said given terminal of the current 
Source and to a SSuine a Second position in re 
Sponse to its control Wire being disconnected from 
Said given terminal whereby each relay assumes 
a COrresponding position for each of the positions 
of the governing device, and an operating circuit 

5 

0 

5 

40 

60 

65 

70 



O 

s 

20 

25 

30 

35 

50 

55 

60 

65 

70 

75 

2,018,818 
Jointly controlled by said relays by including a 
contact of each relay and arranged to be closed 
When and only when there is agreement between 
the positions of the relays and the position of the 
governing device. 

3. In combination, a pair of control wires, a 
governing device having a first and a second posi 
tion and arranged for connecting the control 
wires to the positive terminal of a current source 
in a predetermined nanner, a relay associated 
with each control wire arranged to assume one 
position in response to its control Wire being con 
nected to the positive terminal of the current 
Source and to assume a second position when its 
control wire is not so connected, and an operat 
ing circuit jointly controlled by the two relayS 
and arranged to be energized when and only 
when each of the two relays occupies its position 
corresponding to a given one of the positions of 
Said governing device. 

4. In combination, a pair of control Wires, a 
governing device having a first and a second po 
sition and arranged for connecting each of the 
control wires to the positive terminal of a cur 
rent source in either one or the other of its two 
positions in a predetermined manner, a relay as 
Sociated with each control Wire arranged to be 
energized in response to its control wire being 
connected to the positive terminal of the current 
Source and to be deemergized when its control 
Wire is not so connected whereby each relay as 
Sunes a condition corresponding to each position 
of the governing device, and an Operating circuit 
jointly controlled by the two relays by including 
a contact of each relay and arranged to be ener 
gized when and only when each of the two relays 
assumes its condition corresponding to a given po 
sition of said governing device. 

5. In combination, a line circuit including two 
control wires, a relay associated with each of Said 
control wires arranged to assume One position 
When its control wire is connected to the positive 
terminal of a current source and to assume a sec 
ond position when its control Wire is not so con 
nected, a governing device having two distinc 
tive positions for controlling said line circuit and 
arranged to connect each of the two control wires 
to the positive terminal of the current source in 
one or the other of its two positions, and an Op 
erating circuit jointly controlled by said relays by 
including a contact of each relay and arranged 
to be energized when and only when the two re 
lays each occupy its position corresponding to a 
given one of the positions of the governing de 
wice. 

6. In combination, a line circuit including two 
control wires, a relay associated with each con 
trol wire and arranged to be energized when its 
control wire is connected to a given terminal of 
a current source and to be deenergized when its 
control wire is not so connected, a governing de 
vice having two distinctive positions for control 
ling said line circuit and arranged to selectively 
connect the control wires to said given terminal 
of the current source in one or the other of its 
two positions, and an operating circuit controlled 
jointly by said relays by including a contact of 
each relay and arranged to be energized when and 
only when each of the two relays occupies its 
position corresponding to a given one of the po 
sitions of the governing device. 

7. In combination, a line circuit including two 
control wires and a common return Wire, a gov 
erning device having a first and a second position, 
a current source having one terminal connected to 
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the common return wire and its other terminal 
connected to one of Said control wires with said 
governing device in its first position and to the 
other control wire with said governing device 
in its second position, a relay associated with each 
control wire and arranged to be energized in re 
Sponse to its control wire being connected to said 
other terminal of the current source, and an op 
erating circuit controlled jointly by said two re 
layS. 

8. In combination, a line circuit including two 
control wires and a common return wire, a cur 
rent Source having one terminal permanently con 
nected to the common return wire, a governing 
device having a first and a second position and 
arranged to connect the other terminal of the 
current Source to one control wire in its first po 
sition and to the other control wire in its second 
position, a relay associated with each control wire 
having its winding connected between its control. 2 
Wire and said common return wire Whereby Said 
relay is energized only when said governing device 
is moved to a given one of its positions, and an 
operating circuit controlled jointly by the two 
relayS. 

9. In combination, a line circuit including two 
control Wires and a common return Wire, a gov 
erning device having a first and a second pOSi 
tion, a current source having one terminal con 
nected to the common return wire and its other 
terminal connected to one of said control wires 
With the governing device in its first position and 
to the other control wire with the gOWerning de 
vice in its second position, a relay associated with 
each control wire and having its Winding con 
nected between its control wire and the common 
return Wire, and an operating circuit including a 
front contact of one of said relays and a back 
Contact of the other of said relays in series. 

10. In combination, a line circuit including two 
control wires and a common return Wire, a gov 
erning device having a first and a second position, 
a Current Source having one terminal connected 
to the common return wire and its other ter 
minal connected to one of said control wires with 
the governing device in its first position and to 
the other control wire with the governing device 
in its second position, a relay associated with 
each control wire and having its winding con 
nected across its control wire and the COO 
return wire to thereby energize each relay When 
its control wire is connected to said Other ter 
minal of the current source, and an Operating 
circuit controlled by the two relays and ener 
gized only when a given one of said relays is en 
ergized and the other relay deenergized. 

11. In combination, a line circuit including two 
control wires and a common return Wire, a gov 
erning device having a first and a second posi 
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tion, a current source having one terminal con- 60 
nected to the common return wire and its other 
terminal connected to one of said control Wires 
With the governing device in its first position and 
to the other control wire with the governing de 
Vice in its Second position, two relays one each 
asSociated with each of said control wires and 
each having its winding connected between its 
control wire and the common return wire to there 
by energize a given one of the relays and deener 
gize the other relay in response to the governing 
device Occupying its first position and to reverse 
the condition of Said relays in response to the 
governing device occupying its Second position, 
and an operating circuit including a front con 
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tact of one of said relays and a back contact of 
the other of said relays in series. 

12. In combination, a line circuit including two 
control wires and a common return wire, a current 
Source having one terminal periaanently coin 
nected to the return wire, a governing device 
having a first and a Second position and arranged 
to connect the two control wires between the other 
terminal of the current Source and the return 
Wire in its first position and to reverse this con 
nection in its second position, a relay associated 
With each control Wire having its winding con 
nected across its control wire and the return 
wire whereby each relay is eaez'gized when its 
control Wire is connected to the said other ter 
minal of the current SOUI"Ce and its Wirading is 
shunted when its control Wire is connected to 
the return wire, and an operating circuit includ 
ing a front contact of Oile of the relays and a 
back contact of the other of Said 'elays in Series. 

13. In combination, a line circuit including 
two control Wires and a COrino retui'in Wire, a 
current Source having one terminal permanently 
connected to the return Wile, a governing device 
having a first and a Second position and ar 
ranged to connect the current Source a CFOSS the 
two control Wires in its first position and to 'e- 
verse this connection in its Second position, a 
relay associated With each control Wire having 
its winding connected across its control Wire and 
said common return wire whereby each i'elay is 
energized when its controi Wire is connected 
to the terminal of the cui'ient Source opposite 
that connected to the return wire and is shunted 
when its control wire is connected to the Saline 
terminal as the return Wire, and an operating 
circuit including a front contact of one of the 
relays and a back contact of the other of Said 
relays in Series. 

14. In coinbination, a pair of control wires, a 
governing device for reversibly supplying cur 
rent to said control Wiles, tWO relayS each hav 
ing its winding connected acroSS Said control 
wires in series with an asymmetric unit, said 
asyninetic units airanged to perinit current of 
one polarity to energize One relay and current 
of the other polarity to energize the other relay 
and so connected that each asymmetric unit 
stunts the Winding of the relay With Which it is 
not coininected in series, and a resistor unit Serially 
connected with the control wires for limiting the 
flow of current in the event of the short-circuit 
iing of an asymmetric unit whereby false energiz 
ing of either relay is prevented. 

5. In combination with a pair of paralleling 
control wires, a current source, a governing de 
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vice including circuit controlling contacts opera 
tive to different positions for connecting One end 
of each of said Wii'es with a given one of the ter 
minals of Said Source, a pair Cf relayS, means for 
Connecting One terminal of the Winding of each 
relay with the other end of a particular one of 
Said Wires, other means for connecting the other 
terminal of each of Said Windings with the oppo 
Site terminal of the current Source for energizing 
each relay in response to its control Wire being 
connected With said one terminal of the Source, 
and an operating circuit including a contact of 
each of said relays and closed when and only 
When the contacts of the governing device are 
operated to a particulai Olha of its different po 
Sitions. 

16. In combination with a pair of paralleling 
control wires, a current Sollice, a pair of relayS 
the Winding of each of which has one terminal 
Connected with one end of a particular one of 
Said Wires, means for COInecting the other ter 
minal of each Winding with a given terminal of 
the source, a governing device including a pair 
of circuit controlling contacts operative to a 
first and a Second positicin and each of which is 
interposed between the other end of a particu 
lar One of the Wires and the opposite terminal 
of the source for energizing each rejay in a 
particular position of the associated contact, and 
an operating circuit including a contact of each 
relay and closed. When and Only when the posi 
tion of each relay corresponds to the position of 
the IeSpective contact of the governing device. 

17. In combination with a pair of paralleling 
control Wires, a current Source, a pair of relays 
the winding of each of which has one terminal 
Connected. With One end of a particular One of 
Said wires, means for connecting the other ter 
inal of each Winding With a given terminal of 

the Source, a governing device including a pair 
Ci circuit controlling contacts operative to a first 
and a second position and each of which is inter 
posed between the other end of a particular one 
of the Wires and the Opposite terminal of the 
SOUrce for energizing each relay in a particular 
position of the associated contact, a first operat 
ing circuit including a contact of each relay and 
ciosed when and only When the position of each 
relay corresponds to the first position of con 
tacts of the governing device, and a second oper 
atting circuit including a contact of each relay 
and closed when and only when the position of 
each relay corresponds to the Second position of 
the contacts of the governing device. 

HOWARD A. THOMPSON. 
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