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My invention relates to electrical control sys 
tems such, for example, as systems for the con 
trol of railway track switches and is particularly 
directed to improved means for interrupting the 
supply of energy to the switch motor or other 
electrical load in the event of an overload or a 
defect in the control circuits. - - 

In some types of switch control systems the 
switch motor is controlled from a remote point, 
such as an interlocking tower, by current sup 
plied from a source at the control point over 
suitable control wires to control relays, while 
energy is also supplied from this source over 
the control wires to the switch motor to operate 
the motor. 

It is an object of this invention to provide im 
proved means for use in a system of this type 
to interrupt the supply of energy to the switch 
motor in the event that the motor draws ab 
normal current for an excessive period. 
Another object of the invention is to provide 

an improved system of the type described and 
arranged to employ an overload relay of stand 
ard design. v 

A further object of the invention is to provide 
improved means for detecting defects in the con 
trol wires employed in systems of the type de 
Scribed. 
Another object of the invention is to provide 

in a system of the type described improved cross 
detecting means which will detect crosses be 
tween wires associated with different switches as 
well as between Wires aSSociated with the same 
switch. - - - - 

A further object of the invention is to pro 
vide an improved SWitch control System. 

I shall describe two forms of apparatus emi 
bodying my invention, and shall then point out 
the novel features thereof in the claim. 
In practicing my invention I employ a rol 

mally energized Stick relay to control the Supply 
of energy from a source to the control Wires. Over 
which energy is supplied to the control relays 
and to the motor for a switch, while I employ 
an overload relay of standard design to detect 
abnormal flow of current in these wires, and, in 
such an event, to interrupt the circuit of the 
stick relay. In addition, a contact of a CrOSS 
detecting relay is included in the circuit of the 
stick relay, while a pick-up circuit for the Stick 
relay is established on movement of the switch 
control lever to its intermediate position. 
In one form of the invention the cross de 

tecting relay is provided with two opposing wind 
ings one of which is connected in series with 
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246-219) 
the wire leading from one terminal of the source 
and the other of which is connected in series 
with the wire leading from the other terminal 
of the source. Normally these windings are 
equally energized and offset each other so that 
the relay contact remains released, but if a de 
fect develops, the windings will not be equally 
energized and the relay contact will pick up 
and interrupt the circuit of the stick relay to 
prevent supply of energy from the source. 
In the drawing, - 
Fig. 1 is a diagram of a switch control system 

embodying my invention, and 
Fig. 2 is a diagram illustrating a modified form 

of Fig. 1, also embodying my invention. 
Similar reference characters refer to similar 

parts in both views. 
Referring to Fig. 1 of the drawing, there is 

shown therein a railway track switch. W which is 
moved between a normal and a reverse position 
by means of an electric motor M. The motor 
drives the switch through a suitable mechanism, 
not shown. - 

The switch W is controlled by a switch con 
trol lever L. which may be located at any suit 
able control point; this lever may form part 
of an interlocking machine. The lever L is mov 
able between a normal position N, and a reverse 
position R, and controls connection from one 
terminal of a source of current, such as a bat 
tery ?o, to a normal wire f l and a reverse wire 
12, while the other terminal of the battery is 
connected to a common wire 5. 
The lever L has associated therewith an over load relay GR, a normally energized stick relay 

CR, a polarized cross detecting relay X, and a 
lamp. K. Relay X is of the well-known type in 
which the polar contact 28, when once closed 
by the push button PB, remains closed there 
after even though the relay is deenergized, and 
opens, when energy of reverse polarity is applied 
to the winding. When opened, contact. 28 will 
remain in its open position until it is reset by 
operation of the push button PB. 
The switch W has associated therewith a nor 

mal control relay NC and a reverse control relay 
RC which are energized by current supplied over 
the normal and reverse wires. and 2, respec 
tively, and which control the supply of energy 
over these wires to the motor M. 
In addition, the switch. W has associated there 

with contacts 7. and 8 which are operated in 
accordance with movement of the switch. The 
contact f.7 controls the circuits of the relays NC 
and RC and is arranged so that it engages a 
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stationary contact 20 in all positions of the 
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switch except its reverse position, and engages 
a contact. 2 in all positions of the Switch except 
the normal position thereof. T 
controls the circuit of the switch motor and is 
arranged so that it engages a contact 22 in all 
positions of the Switch except the reverse po 

The contact 8 
5 

Sition thereof and engages a contact 23 in all po- . . 
sitions of the Switch except the normal position 
thereof. : . . . . . . . . . . . . . . . 

it aSSumes, when the control lever L. and the 
switch W are in their normal positions. As the 

The equipment is shown in the condition which 

thereby interrupt the circuit traced above for 
supplying energy to the motor, while contact. 
is moved out of engagement with contact 20 to 
interrupt the circuit of relay RC so that its con 
tact 32 releases and additionally interrupts the 
circuit of the switch motor. 

Similarly, if while the switch is in its reverse 
position the Operator desires to move it to its 
normal position, he can do. So by moving the 
Switch control lever Li to its normal position. On 
this movement of the lever L, contact L. inter 
rupts connection from the battery to the reverse 

lever T, is in its normal position, its contact 
I, establishes connection from the positive termi 
nal of the battery 10 to normal wire it. This 
COnnection includes in Series thereWith front cOn 
tact 25 of relay CR, and thermal resistance 26 
and winding of relay OR in multiple. 
time the relay CR is energized by current supplied 
over its stick circuit which is traced from the 
positive terminal of the battery through front 
contact 25 of relay. CR, back contact 27 of relay 
OR, normal polar contact 28 of relay X, and 
winding of relay CR to the negative terminal of 
the battery. it. . . . 
As the relay CR is energized, its contact 30 is 

picked up and establishes connection from the 
negative terminal of the battery to common wire 
5, while its contact 25 interrupts the circuit of 
the indication lamp K. . . . . . . . . . . . . 
As the lever I is in its normal position, contact 

L2 connects one terminal of the winding of relay. 
X to reverse wire 2, but at this time wire 2 is 
not connected to a source of current so the polar 
contact 28 of relay X remains in its closed posi 
tion. . S. 

As the switch. W is in its normal position, con 
tact T is out of engagement with contact 2 and 
thus interrupts the circuit of the relay NC so 4 
that its contact 3A is released and interrupts con 
nection from wire to the switch motor M. The 
motor, therefore, is deemergized at this time. 

: If the operator wishes to move the switch W 
to its reverse position, he may do so by moving 
the lever I, to its reverse position. On movement 
of the lever I, to its reverse position, contact I, 
interrupts connection from the positive terminal 
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Wire 2 and connects the battery to the normal 
wire -f, while contact L.2 transfers connection of 
the relay X from the normal to the reverse wire. 
On connection of the battery to the normal 

... wire , energy is supplied to the relay NC over 
the circuit which is traced from wire if through 
the Winding of relay. NC, contacts 2 and f, 
common Wire 5, and front contact 30 of relay CR 
to the negative terminal of the battery fo. Ac 
cordingly, contact 3 of relay NC is picked up and 
establishes the circuit to supply, energy to the 
motor M to cause it to move the switch to its 
normal position. The circuit for supplying energy 
to the motor M is traced from the positive termi 
nal of the battery ?o through front contact 25 of 
relay CR, resistance 26 and winding of relay OR 
in multiple, contact I, in its normal position, 
wire. , front contact 3 f of relay, NC, motor 
armature 34, back contact 32 of relay RC, con 

35 
normal position, and when the switch reaches 

40 

of the battery to normal wire if and connects it: 
to reverse wire 2, while contact L.2 interrupts 
connection of one terminal of the winding of relay 
X with wire 2 and connects it to wire fl. When connection is established from the bat 

and too little energy is supplied through the 

tery to reverse wire 2, the reverse control relay 
RC is energized over the circuit which is traced 5 5 
from wire f2 through winding of relay RC, con 
tacts 20 and it, common wire 5, and front con 
tact. 30 of relay CR to the negative terminal of . 

- the battery O. Accordingly, contact 32 of relay 
RC picks up and establishes the circuit to ener 
gize the motor M to cause it to move the switch. 

60 

W to its reverse position. The circuit for ener 
gizing the motor is traced from the positive ter 
minal of the battery 10 through front contact 25 
of relay CR, thermal resistance 26 and Wind 
ing of relay OR in multiple, contact I, in its re 
verse position, reverse wire 2, front contact 32 of 
relay RC, motor armature 34, back contact 3 of 
relay NC, contacts 22 and 18, motor field wind 
ing 35, common wire 5, and front contact 30 of 

contact 3 freleases and additionally 
s: the circuit of the switch motor. 

tacts 23 and 18, motor field winding 35, common 
wire 5, and front contact 30 of relay CR to the 

The motor, negative terminal of the battery. 
therefore, operates to move the Switch to its 

its normal position, contact f8 is moved out of 
engagement with contact 23 to interrupt the sup 
ply of energy to the switch motor, while contact 
7 is moved out of engagement with contact 2 

to interrupt the circuit of relay NC so that its 
interrupts 

It will be seen that each of the circuits for 
Supplying energy to the switch motor includes 
in series therewith the resistance 26 and the 
winding of relay OR. The relay OR and the re 
sistance 26 are proportioned so that under normal 
conditions most of the energy supplied to the 
motor M is supplied through the resistance 26 
Winding of the relay OR to pick up the relay 
contact. Accordingly, contact 27 of relay OR re 
mains released and maintains the circuit of relay 
CR so that the contacts of relay. CR remain 
picked up in readiness to supply energy to the 
Switch motor. : : ... . . . . - 

Furthermore, the relay. OR is of a type the 
contacts of which are slow to pick up so that they will not become picked up on momentary. 
abnormally high current flow in the motor cir 
cuit, Such as occurs when movement of the 
SWitch is initiated, or when the switch is reversed 
in mid-stroke. 
The resistance 26 has a thermal coefficient of 

resistance such that the resistance of the unit 
increases as the temperature of the material 
of which the unit is constructed increases. Ac 

70 
relay CR to the negative terminal of the bat 
tery. The motor, therefore, operates to move the 
switch W to its reverse position, and when the 
switch reaches its reverse position, contact 8 
is moved out of engagement with contact 22 to 

cordingly, if the motor draws current of un 
usually high value for an abnormally long period, 
as occurs when movement of the switch is ob 
structed, the resistance 26 will become heated to 
a temperature such that its resistance increases 
to a degree effective to cause the current sup 
plied through the winding of the overload relay 
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OR to be great enough to pick up the relay con 
tact 2. - 
When contact 2 of relay OR picks up, it in 

terrupts the stick circuit of the relay CR and 
contacts 25 and 30 of this relay release and cut , 
off the supply of energy from the battery to the 
SWitch motor, and also to whichever control re 
lay is energized. In addition, on release of the 
relay CR, the Supply of energy to the overload 
relay OR is cut off and its contact 27 releases, 
while release of contact 25 of relay CR interrupts 
the Stick circuit for this relay so that on re 
lease of contact 27 of relay. OR energy Will not 
be supplied to relay CR, and the contacts of this 
relay Will remain released. 
On release of relay CR, contact 25 establishes 

the circuit of the indication lamp K and this 
lamp is lighted to indicate to the operator that 
the Supply of energy to the Switch motor has 
been interrupted. 
This System is arranged so that the operator 

may quickly regain control of the switch after 
an Overload. In order to secure control of the 
SWitch. When the relay CR is released, the lever 
T is moved to its center position C so that con 
tact T3 establishes the pick-up circuit for re 
lay CR. This circuit is traced from the positive 
terminal of the batterythrough contact L3, back 
contact 2 of overload relay OR, normal polar 
contact 28 of relay X, and Winding of relay CR, 
to the negative terminal of the battery. Ac 
cordingly, the contacts of relay CR pick up So 
that contact 25 establishes the stick circuit for 
the relay and also establishes connection from 
the positive terminal of the battery to contact 
Lt so that energy may be supplied through this 
contact to the control relays and to the SWitch 
motor. 
In addition, on picking up of relay. CR, con 

tact 25 interrupts the supply of energy to the 
lamp K, while contact 30 establishes connection 
from the negative terminal of the battery to 
wire 5. 
The operator may now move the lever L to 

either its normal or its reverse position to en 
ergize one or the other of the control relays and 
thus, cause the switch motor to be energized to 
move the Switch to one position or the other. 
The system of this invention is arranged so 

that the cross detecting relay X controls the 
relay CR, so that in the event that energy is 
improperly supplied to the relay X, this relay 
Will interrupt the circuit of the relay CR and 
cause it to interrupt the Supply of energy from 
the battery and thus prevent movement of the 
Switch. - 

The circuit of the relay X is controlled by 
contact L2 in such mariner that the Winding of 
this relay is connected to the wire or 2 other 
than that to which connection is established 
from the battery by contact L. As a result, 
when the equipment is functioning as intended, 
energy is not supplied to the relay X and its 
contact 28 remains in its normal position and 
maintains the circuit of the relay CR. 

However, if while the lever L is in its normal 
position a cross develops between the wires if 
and 2, or if for any other reason connection 
is established from the positive terminal of the 
battery iO to the relay X, the direction of flow 
of this energy through the winding of relay X is 
such that the contact 28 of the relay is moved 
to its right-hand or reverse position. On this 
movement of the contact 28 it interrupts the 
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circuit of relay CR, so that contacts 25 and 30 
of the relay CR release and cut off the Supply 
of energy from the battery 0. This prevents 
energization of either control relay or the SWitch 
motor and thus prevents movement of the Switch. 
after Such a croSS or other defects in the System 
has developed. 
In addition, on release of relay CR, contact 

25 establishes the circuit of the lamp K and this 
lamp is lighted to indicate to the operator that 
a possible defect may be present. 

Similarly, if While the lever L is in its reverse 
position, energy is supplied to the normal Wire 

, the relay X will be energized and its contact 
28 will interrupt the circuit of the relay CR. 
This System is arranged so that the contact 

28 of relay X is included in the pick-up circuit 
of relay CR So that, after movement of contact 
28 to its reverse position, the pick-up circuit for 
the relay CR will not be established on move 
ment of the control lever Lu to its intermediate 
position. Accordingly, after the relay X detects 
a defect in the system and relay CR releases 
and prevents movement of the Switch, the opera 
tor cannot regain control of the switch by manip 
ulation of the control lever I. The inability of 
the operator to secure control of the switch will 
inform him that there is a defect in the equip 
ment and that he must take steps to have this 
defect corrected. After the maintainer corrects 
the defect, he may cause movement of the con 
tacts of relay Xto their normal or left-hand posi 
tion by Suitable means, such as push button PB. 
As the relay X controls only the current of 

the relay CR, the relay X may be of much lighter 
and leSS expensive construction than is required 
When the motor current is controlled over con 
tacts of the relay X, 
In Fig. 2 of the drawing there is shown a modi 

fication which provides increased protection 
against CrOSSes between the wires connecting the 
Control point and the switch. The modification 
shown in Fig.2 of the drawing is particularly 
desirable where two or more switches are gov 
erned from the same control point and are con 
trolled and operated by energy supplied from the 
Same Source. In Such situations the modifica 
tion shown in Fig. 2 of the drawing operates to 
detect crosses between the wires associated with 
different Switches as well as between the wires 
for one switch. 
In the diagram forming Fig. 2 of the drawing 

the equipment for controlling two switches is 
shown but it should be understood that the in 
vention is applicable to situations where more 
than two Switches are involved. 

Referring to Fig. 2 of the drawing, there is 
shown therein a first switch control lever L. 
which controls a first switch W, and a second 
Control lever 2, which controls a second switch 
2W. The equipment in the field for each switch 
is the same as that shown in connection with 
the Switch shown in Fig. 1. 
The equipment associated with each control 

lever is the same as that shown in Fig. 1 except 
for the Substitution of a cross detecting relay XR, 
for the cross detecting relay X employed in the 
System shown in Fig. 1. Each relay XR has a 
Winding 40 which is connected in series with the 
Wire leading from the positive terminal of the 
battery 0 to the associated lever contact Li, and 
a Winding 4 which is connected in series with 
the connection from the associated common wire 
5 to the negative terminal of the battery O. 
Each relay XR has a normally released contact 



4 
42 which is included in the circuits of the asso 

iciated relay. CR. . . . . . . . . 

The circuits of the windings 40 and 4f of each 
relay. XR are arranged so that energy flows 
through winding 40 in one direction and through 
winding 4 in the other direction. As a result, 
these windings offset each other and if they are 
equally energized, contact 42 of the relay will 
remain released and maintain the circuit of the . . 
associated relay CR. However, if for any reason 
these windings are unequally energized, the con 
tact 42 will be picked up and will interrupt the 
Circuit of the relay CR. . . . . - 

In the modification shown in Fig.2 the contact 
. . L2 associated with each control lever establishes. 

connection between the associated reverse and 
common wires when the lever is in its normal 
position, and establishes connection between the 
a SSociated normal and common wires when the 
lever is in its reverse position. : 
The equipmentis shown in the condition which 

it assumes when the control levers. L and 2L, 
and the switches W and 2W are in their normal 
positions. . . . . - 

... At this time relay if CR is energized by current 
Supplied over its stick circuit which is traced 
from the positive terminals of the battery 
through front contact 25 of relay CR, back con 
tact 42 of relay XR, back contact 27 of relay 
OR, and winding of relay. CR to the negative 

terminal of the battery. O. . . 
The relay 2CR is energized by current supplied 

Over its stick circuit, which is similar to that 
i traced for relay CR. - ... 

As the control lever L is in its normal posi 
- ition, its contact L. establishes connection from 

the positive terminal of the battery O to normal 
Wire. This connection includes in series there 
with the winding 40 of relay IXR. As the switch 
- Wis in its normal position, switch operated 
contact it interrupts the circuit of relay fNC, 
while switch operated contact f8 interrupts the 
circuit for supplying energy from normal wire 

to the switch notor M. Accordingly, under 
these conditions no energy is supplied through 
Winding 40 of relay XR, nor is energy supplied 
through winding 4f of relay XR, which is in 
cluded in series with the connection from the 
common wire 5 leading from switch W to the 
negative terminal of the battery fo. As the 
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lever II, from its reverse to its normal position 
when the switch W is in its reverse position, 
energy is Supplied over normal wirell and com 
mon Wire 5 to the relay NC and the switch 
notor M, while the two windings of relay 
-XR, are energized with current of equal value 
So that the contact 42 of this relay remains 
released and maintains the circuit of relay CR. 

If movement of the switch. W is obstructed 
So that the Switch motor draws excessive cur 
rent for an abnormal period, the contact 27 of 

s 

20 

relay OR will be picked up, as explained in 
Connection. With the System shown in Fig. 1, and 
will interrupt the stick circuit of relay CR so 
that contacts 25 and 30 of relay, CR release 
and interrupt the supply of energy from the 
battery 0 to the Switch motor M and the asso 
ciated control relays... It will be observed, how 
ever, that release of the relay CR does not 
affect the supply of energy from battery 0 to 
the equipment associated with switch 2W. Sim 
ilarly, release of the relay 2CR will not affect 
the supply of energy to the equipment asso 

2. its reverse position and the switch. W is in 

ciated. With switch W. . 
If, while the lever II, is in either its normal 

the corresponding position, a cross develops from 
the positive terminal of the battery to the com 

30 
mon wire 5 associated with switch W, the 
Winding 4 of relay XR will be energized and 
contact 42 of this relay will be picked up to 
interrupt the circuit of relay CR. Accord 
ingly, relay iCR releases and its contact. 25. 

. interrupts connection from the positive terminal 
35 of the battery fo to the associated lever con 

tact L. and also interrupts the circuit of its 
OWin winding So that on release of relay XR. 
energy is not Supplied to relay CR and the 

40 
contacts of this relay remain released. In ad 
dition, on release of relay CR contact 25, es 
tablishes the circuit of the lamp K, while. 
contact 30 interrupts connection from the asso 

45 
ciated wire 5 to the negative terminal of the 
battery. On release of relay. CR, therefore, 
the Supply of energy from the battery 0 to the 
wires leading to switch Wis cut off, while the 

50 

windings of relay XR are both deemergized, the 
contact 42 of this relay is released. ... ... - 
... The equipment associated with control lever 
2L operates in the same manner as that asso 
ciated. With lever I and a detailed description 
thereof is unnecessary. . . . . . . 

On movement of the control lever. L to its 
reverSeposition energy is supplied to the reverse 
control relay (RC and to the switch motor M. 
over the reverse wire 2 and the common wire 
5, as explained in detail in connection with 

the system shown in Fig.1. As the winding 
40 of relay fXR is in series with the connection 
from the positive terminal of the battery Oto 

: wire 2, and the winding 4 of relay IXR is in 
series with the connection from wire 5 to the 
negative terminal of the battery, these windings 
are energized with current of equal value and 
the contact 42 of the relay IXR remains re 
leased, while when the switch fW reaches its 
reverse position and contacts 7 and 8 cut off 
the Supply of energy to the switch motor M 
and to the relay IRC, the windings of relay IXR are both deenergized. 

... In like manner on movement of the control 

55 

circuits of the windings of relay (XR are inter 
rupted So that neither of these windings can 
be energized and contact 42 of the relay XR is 
released to permit the pick-up circuit of relay 
CR, to be established. . . . . . s 

- Likewise, a cross from the positive terminal. 
of the battery to reverse wire 2 at a time when 
the lever - L. is in its normal position will re 
sult in energization of the winding 4f of relay 
XR. Under these conditions, energy may be 
Supplied to winding 4 over two paths. One 
of these is traced from wire 2 through level 

60 
contact L2, wire 5, front contact 30 of relay. 
ICR, and winding 4f of relay IXR to the nega 
tive terminal of the battery. The other path 
is traced from wire 2 through the winding of 
relay IRC, contacts 20 and 7, wire 5, front 

65 

70 

contact 30 of relay CR, and winding 4f of relay 
XR, to the negative terminal of the battery. 
As a result of the supply of energy to wind 

ing 4?, contact 42 of relay fXR picks up and 
interrupts the circuit of relay CR and the 
contacts of relay CR release and prevent the 
Supply of energy from the battery 0 to the 
motor M or the associated control relays, while 
contact. 30 of relay CR interrupts the circuit 
of the winding 4f of relay IXR, so that contact 
42 of relay (XR releases to permit the pick-up 
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circuit of relay CR to be established on move 
ment of the lever L, to its center position. 

Similarly, a cross from the positive terminal 
of the battery to normal wire at a time When 
the lever if L, is in its reverse position will re 
Sult in energization of the winding 4 of relay. 
XR. Under these conditions, energy may be 

supplied to winding 44 over the path which is 
traced from Wire f l through contact L2, Wire 
f5, front contact 30 of relay CR, and winding 
4 of relay XR, to the negative terminal of 
the battery fo. Energy may also be supplied 
to the winding 4f over the path which is traced 
from Wire f through winding of relay NC, 
contacts 2 and 7, wire f5, front contact. 30 of 
relay CR, and winding 4 to the negative ter 
minal of the battery. Contact. 42 of relay XR 
will, therefore, be picked up to interrupt the 
circuit of relay CR, as explained above. . 
The system shown in Fig. 2 of the draw 

ing is arranged so that if a cross develops be 
tWeen ... the common Wires aSSociated. With dif 
ferent Switches, it will be detected by the relays 
XR, as Soon as an attempt, is made to move 
either of these SWitches. . . . . . . . . . 

If a cross develops between the common wire 
5 for switch fW and the common wire 5 for 

switch 2W at a time when the switch control 
levers and the switches are in correspondence, 
no energy is supplied over either wire and the 
cross will not cause picking up of either relay 
XR, but as Soon as an attempt is made to move 
either switch, one or both of the relays XR will 
be energized to thereby prevent movement of the 
SWitches. 

If under these conditions the control lever L. 
is moved to its other position so that energy is 
supplied from the positive terminal of the bat 
tery 0 over the normal or reverse wire to one 
of the control relays and to the motor M, all 
of the energy supplied from the battery will flow 
through the winding 40 of relay fixR. However, 
because of the cross which is assumed to exist be 
tween the common wires 5 only a portion of 
this energy flows through winding 4 of relay 
XR, to the negative terminal of the battery. The 
remainder of the energy flows from wire 5 asso 
ciated with switch W through the assumed Cross 
to the Wire 5 associated with SWitch 2W and 
thence through winding 4 of relay 2XR to the 
negative terminal of the battery. 

Since under these conditions all of the energy 
supplied from the battery flows through the wind 
ing 40 of relay XR, and only a portion of this 
energy flows through the winding 4 of this re 
lay, these windings do not offset each other and 
the contact 42 of relay XR is picked up and in 
terrupts the circuit of the relay CR So that its 
contacts 25 and 30 release and cut off the supply 
of energy from the battery 0 to the wires lead 
ing to the switch W. In addition, contact 25 
of relay. CR interrupts the supply of energy to 
this relay and establishes the circuit of the indi 
cation lamp K. 
On release of relay CR and consequent inter 

ruption of the supply of energy from the battery 
to the wires associated with switch W, the wind 
ings 40 and 4 of relay fixR are both deenergized 
and contact 42 of the relay releases, but relay CR 
remains released and prevents the supply of en 
ergy from the battery to the Wires associated With 
SWitch W. 

After release of the relay CR, whether caused 
by picking up of relay XR or overload relay 
OR, the operator may regain control of the 
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SWitch by moving the control lever L to its cen 
ter or intermediate position C. In this position 
of the lever, contact L3 establishes the pick-up 
circuit for relay CR. This circuit is traced from 
the positive terminal of the battery through con 
tact L3, back contact 42 of relay XR, back con 
tact 27 of relay OR, and winding of relay CR 
to the negative terminal of the battery. On pick 
ing up of the relay CR its contact 25 interrupts 
the circuit of the lamp L and establishes the 
stick circuit for relay CR to keep the relay en 
ergized after movement of the lever L. from its 
center position, while contact 39 of relay CR 
establishes connection from Wire 5 to the nega 
tive terminal of the battery. 
The operator may now move the lever L to 

either its normal or its reverse position to move 
the Switch, but if the overload or defective wir 
ing condition which caused release of the relay 
CR is still present, this relay will again release 
and prevent movement of the switch, while in 
ability of the operator to move the switch will 
inform him that there is a defect in the appa 
ratus which must be corrected. 
As pointed out above, if there is a cross be 

tween the common Wires 5 for the SWitches W. 
and 2W, and an attempt is made to move SWitch 
fW, energy will be supplied to the winding 4 
of relay 2XR. This energy may pick up the con 
tact 42 of this relay. So that the circuit of relay 
2CR is interrupted and this relay releases and 
prevents the supply of energy to Switch motor 
2M. If the relay 20R releases, it may be picked 
up by moving the lever 2, to its intermediate 
position, but if the cross between the common 
Wires for Switches W and 2W is still present 
When the attempt is made to move switch 2W, 
contact 42 of relay 2XR will pick up and inter 
rupt the circuit of relay 2CR, while contact 42 
of relay XR may also be picked up to inter 
rupt the circuit of relay CR. 
From the foregoing it will be seen that the 

systems provided by this invention are arranged 
so that an overload relay of standard design may 
be employed to detect abnormal flow of current 
from the source, and on such an occurrence to 
cut off further supply of energy from the source. 
The systems are arranged so that after an Over 
load the operator may regain control of the SWitch 
by moving the control lever to its intermediate 
position. This permits the operator to move the 
SWitch away from an obstruction which caused 
the overload. 

In each of the Systems provided by this in 
wention the overload relay operates through a 
contactor to control the Supply of energy from 
the source, and this contactor when released in 
terrupts connection from both terminals of the 
source so that the source is completely isolated 
from the circuits in which the overload occurred. 
In addition, each form of the invention en 

ploys a cross detecting relay which controls the 
contactor, while the system shown in Fig. 2 en 
ploys an improved form of cross detecting relay 
which responds to certain additional defects. 
These systems are arranged so that the CrOSS 
protection relays do not directly control the 
supply of energy from the source, but do so 
through the contactor so that these relays do not 
need to be of sufficient capacity to control the 
circuits of the switch motors. Although the apparatus embodying my inven 
tion is shown applied to cross and overload pro 
tection of railway track SWitch motors, it Will 
be apparent that this apparatus has broader 



utility and may be used to protect any suitable 
electrical apparatus which may be subject to an 
overload and to undesired operation due to a 
cross in its control or operating circuits. 
Although I have herein shown and described 

only two forms of control systems embodying my 
invention, it is understood that various changes 
and modifications may be made therein. Within 
the scope of the appended claim without depart 
ing from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 
In combination, a track switch, a motor for 

moving said switch, a source of current located 
- at a control point, a normal, a reverse and a com 
mon wire extending from said control point to 
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said switch and over which energy may be sup 
plied from said source to said motor, said com 
mon wire being connected to one terminal of 
said source, manually controlled means for at 
times establishing connection from the other 

i terminal of said source to said normal Wire and 
for at other times establishing connection from 
the other terminal of said source to said reverse 
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verse circuit including Said reverse and common 
wires for operating said motor, a contactor hav 
ing a contact which when released interrupts. 
the supply of energy from said source to said 
normal and reverse circuits, an overload relay 
responsive to the value of the current supplied 
to said normal and reverse circuits, said relay 
having a normally released contact which be 
comes picked up on abnormal current flow in 
said circuits, a cross detecting relay having One 
terminal of its winding connected to said com 
mon wire and having the other terminal of its 
Winding connected to the normal or reverse wire 
according as said manually controlled means - 
establishes connection from said source to said 
reverse or said normal wire, said cross detecting 
relay having a normally closed contact which is 
opened on flow of energy through the relay wind 
ing and which when opened remains open when 
flow of energy through the relay winding ceases, 
a stick circuit for said contactor including its 
own front contact, said cross detecting relay con 
tact and a back contact of said overload relay, 
and a pick-up circuit for said contactor including 

wire, a normal circuit including said normal and 25 said cross detecting relay contact. - 
common wires for operating said motor, a re- - . - HENRY S. YOUNG. 

  


