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1 Claji,

My invention relates. to electrical control sys-
tems such, for example, as systems for the con-
trol of railway track switehes and is partlcularly
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 coentrolled from a remote point,
such as an interlocking tower, by current sup-
plied from a source at the control pomt over
suitable control wires to control: relays, while
energy is also supplied from: this source over
the contrel wires to the switch motor to operate
the motor. L

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 switeh
motor in. the event that the ‘motor draws - ab-
normal current for an excessive period.

Another object. of the invention. is to provxde
an improved system. of the type described. and
arranged to empioy an overload relay of stand-
ard. design. B

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-
seribed.

Another object of the invention. is: to prov1de
in a system. of the type deseribéd improved cross
detecting means which will- detect crosses be-
tween wires associated with different. sw1tches as
well as between wires associated with. the same
switch. S i

A further object of the invention is te pro-
vide an improved switch control system.

I shall describe two forms of apparatus em-
bodying my invention, and shall then point out
the novel features thereof in the elaim:

In practicing my invention I employ a nor-
mally energized stick relay to controel 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
centrol lever to its intermediate position.

In one form of the inventiori the cross de-
tecting relay is provided with two opposing wirid«
ings one of which is connected in series with
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the wire leading from one terminal of the source
and thé other of which is connected in series
with the wire lea.dlng from the other terminal
of - the §ource. Normally these windings are
equally energized and offset each other so that
the relay contact remains released, but if a de-
feet develops; the wihdings will rot be equally
energized and-the relay contact will pick up
and. inferrupt the circuit: of the stick relay to
prevent supply of energy from the souree.

In the drawing,

Fig. 1 is a didgram o6f a switeh control system
embodymg my inventién, and

Fig. 9 is a diagram illustrating a modified form
of Fig. 1, also embodying my ifiverition.

Similar reference characters refer to similar
parts in both views.

Referritig to Fig. I of tHe drawing, thHere is
shown therein a railWway track switch W which is
moved between a normal and a reverse posifion
by means of an electric motor M. Thé motor
drives the switch through a suitable mechatiisin,
not. shown

trol lever L. which may be located at any suit-

able eontrol point; this lever thay form . pait
of an inférfockifig machine. The levér L. i§ mMov-
able between a normal position N, and & reverse
posmon R, and controls connection fromi’ ofie
terminal of a source of curreiit, siich as a bat-
tery 10, to a normal wire fi and 4 reversé wire
12, while the other terinindl of the battery is
connected#to a commor wiré (5.

The lever L has associated therewith an over-
load relay OR, a noridlly energized stick ielay
CR, a polarized cross. detécting relay X, and a
lamp K. Relay X is of the weéll-kriown type in
which the polar contact 28, whkien once closéd
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 wmdmg 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 therewithi a nor-
mal eontrol relay NC and. a reverse control relay
RC which are energized by current supphed over
the normal and reverse wires. {1 and. 1%, respec-
tively, and which control the supply of erergy
over these wires. to-the motor M.

In addition, the switch W has assocmted there-
with- contacts l'i and {8 which are operated in
accordanee with movement of the switch.  The
contact. I'T- controls the circuits of the relays NG
and RC and is arranged so that it engages g
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- stationary . contact 20 in all positions of the

. switch except its reverse position, and engages::
‘a contact 21 in all positions of the switch except .-

the normal. position thereof, - The contact
controls the circuit-of the switch motor and is
arranged so.that it engages a contact 22 'in all

_positions- of the switch éxcept the reverse po--

ig

<

sition thereof and engages a contact 23 in all po~-:

sitions of.the sw1tch except the normal. posrtron
thereof. :

10

The eqmpnlent is shown in the cond1tlon whlch :

it .assumes - when the control lever ‘I. and the

switch W' are in_their normal positions. As the

thereby 1nterrupt the cxrcu1t traced above for

‘supplying ‘energy -‘to the motor, while contact 11

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 1ts reverse

‘position the -operator desires to move it to its

normal position; he- can do-so ‘by moving the
switeh control lever L. to its normal position. On
this movement of the lever L, contact 1.1 inter-

:-rupts connection from the battery to the reverse

“lever I is in  its normal position, its contact

LIi establishes connection from the positive termi-
nal of the battery 10 to normal wire {f.:

tact ‘26 of relay CR, and thermal resistance 26
and winding® of relay OR ' inmultiple.
time the relay CR is energized by current supplied
. over its stick eircuit which i§ traced from the
positive “terminal ‘of -the ‘battery thlough front
contact 25-of relay: CR, back contact 27 of relay
. OR, normal polar. contact 28 of relay X, and
Wlndlng of relay CR to the negatlve termmal of
the battery
- As the relay CR is energlzed its contact 30 is
picked: up and establishes connection: from the
: negat1ve termmal of the battery to commion wire
15, while its contact 25 1nterrupts the crrcult of
the indication lampK.©
_As'the lever Ls in its normal posmon contact

) o 1.2 connects one terminal of the Wmdmg of relay -

X to reverse wire’ 12, but at-this time wire 12 is

B not connected to a -source of cuirrent so the polar

This.
connection includes in series therewith front ¢on-. :

At this™
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. wire I,

wire 12 and connects the battery to the normal -
wire -11; while contact I.2 transfers connection of
the relay X from the normal to the reverse wire.
On. connection of the battery to. the normal "
energy- is supplied to the relay NC over
the circuit -which is traced from wire {f through .
the winding ‘of relay NC,- contacts 2i and 17,
common wire 15, and front contact 30 of relay CR
to the negative terminal of-the battery 10.- Ac-
cordingly; contact 31 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 energyr

to'the motor M is traced from the: positive termi=
nal of the battery 10 through front contact 25 of
relay CR, resistance 26 and winding of relay OR
in: multrple contact Li in its hormal position,
wire ' {1, front contact-3i- of relay. NC, motor

) armature 34, back contact 32 of relay RC, con-
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contact 28 of relay X remalns in 1ts closed pos1- 0

tion, -
. As the switch W 1s in its normal posmon, con-

- tact 171 is ouf of engagement with contact 21 and.
| 'thus “interrupts .the circuit of -the relay NC g0 4
that.its contact 31 is released and interrupts con- -
- .- nection from wire 11 to the switch 'motor M. The

‘motor, therefore, ‘is deenergized at this time.
-If the operator wishes to move the switch W

to /its reverse position, he may do so by moving -
the lever L to.its reverse posmon On movement -
" of the Tever L to its reverse position, ‘contact Ll

interrupts ¢onnection from the positive terminal

‘to:reverse wire 12, while contact L2 interrupts

‘connection of one termmal of the winding of relay -

X with wire {2 and connects it to wire f1.

“When' connectlon is. established from the bat- .

40

tacts 23 and 18, motor field winding 35, common
wire’'15, and front contact 30°of relay CR to the :
negative terminal of -the-battery. The motor, .
therefore, operates to move the switch to its

_normal position, and when the: switeh reaches

its normal: position;, contact 18 is moved out of
engagement with 'contact 23 to interrupt the sup-
ply of ‘energy to the switch motor; while contact
‘IT"is moved out of engagement with contact 21 .
to interrupt the circuit of relay NC so that its

v contact 31 releases and addltlonally 1nterrupts

- the circuit of the switch motor.

- -of the battery to normal wire 11 and connects it :

-It-will be seen ‘that each of the clrcults ‘for
supplying energy to the switch motor:includes
in‘ series’ therewith thé: resistance 26 and the

,wmdmg of relay OR." The relay OR and the re-

‘sistance 26 are proportioned so that under normal
conditions most of the energy .supplied ‘fo the
‘motor M’ is supplied through the resistance. 26

" -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

: - from ‘wire 12 through’ ‘winding of relay RC, con- -
tacts 20" and 17, common ‘wire 15, and fronf con=_ :

“tact .30 of relay CR to the negative terminal of -

: “the battery 10; Accordingly, contact 32 of relay
RC picks up and establishes the clrcult 10 ener-
‘gize the motor M to cause it to move the switch

60

W toits reverse position. The circuit for ener-. .-

-gizing -the motor is traced from the positive ter-
minal of the battery 19 through front contact 25
of relay -CR, thermal resistance 26 and wind-

ing of relay OR/in multiple, contact L in its re=- -

. verse position, reverse wire 12, 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

- of which ‘the unit is constructed increases:
Acordmgly, if “the motor -draws —current of un<
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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 18

‘ is moved out of engagement w1th contact 22 to

W1nd1ng of the ‘relay ‘'OR to pick -up-the relay

’ contact Accordmgly, 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
smtch niotor.

- Furthermore, the relay OR is of a type the
contacts of which are slow to pick up so that e

they will>not -become picked up on momentary -
‘abnormally High curtent-flow in the motor cir-
cuit, ‘'such _as ‘occurs ‘when ~movement of the

‘switch is initiated, or When the sw1tch is reversed

1n mid-stroke. :

The resistance 26: has a thermal coeﬁ‘icrent of
re51stance such’ that the re51stance of -the unit
increases as. the temperature of ‘the :material
“Ag-

usually high value for an abnormally long period,
as oceurs when movement of the switch is ob-
structed, the resistance 26 will bécome heated to
a- temperature ‘such’ that its: re51stance increases
10 :a: degree effective to catise the current sup-
plled through the wmdlng of the overload relay
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OR to be great enough to pick up the relay con-
tact 27,

When contact 27 of relay OR picks up, 1t in-
terrupts the stick circuit- of the relay CR and

contacts 25 and 30 of this relay release and cut 7

off the supply of energy from the battery to the
switeh motor; and also to whichever contrel 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
switeh when .the relay CR is released, the lever
1, is moved to its center position C so that con-
tact L3 establishes the pick-up circuit for re-
lay CR. This circuit is traced from the positive
terminal of the battery through contact L3, back

“contact 27 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 -3

L:t 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 39 establishes connection
from the negative terminal of the battery to
wire 5.

The operator rmay now move the lever L fo

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 manner that the winding of
this relay is connected to the wire I or 12 other
than that to which connection is established
from the battery by contact Li. 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 I
and 12, or if for any other reason connection
is established from the positive terminal of the
battery 0 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 i9. 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
i1, 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 hot be established on move-
ment of the control lever L 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 L. 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 X to 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' 2L, 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 re]ay XR
for the cross-detecting relay X émployed 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 10 to the associated lever contact Li, and
2 winding 41 which is connected in series with
the connection from-the associated common wire
15 to the negative terminal of the battery I10.
Each— relay XR has a normally released contact
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42 which is included in the circuits of the asso—— ‘

© ciated relay CR.

The circuits of the windings 40 a.nd M of each
-relay. XR are arranged so that energy -flows
-through winding 40 in one direction and through
winding: 41 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 reléased 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 1nterrupt the
- circuit of the relay CR. -

. "In the modification shown in Flg. 2 the contact

L Lz associated with each contiol lever establishes.
connection between: the -associated reverse and:

common: wires: when the lever is.in-its normal
position, and establishes ‘connection between the
associated normal and-common wires when the
llever is in-its reverse position: - .

" The equipnient is shown in the condltlon Whlch
. it.‘assumes when the control levers: {L. and 21,

and the switches'. IW and ZW are in their normal'

. positions,
' At this tlme re]a,y ICR 1s energized by current
I"supplied’ over its stick-circuit which is.traced
“from. the positive terminal-.of. the. battery {0
-~ -through front contact 25 of relay ICR, back con-
- tact 42 of: relay IXR, back contact 21 of relay
{OR, and winding:of relayi. ICR to the negative
- terminal- of - the battery 10, -
"~ Therelay 2CR is energized by current supplled
over _its stick circuit: which 1s similar to that
: traced for relay ICR.
'As the control lever: [Li-is in its normal p051-
“'tion, its contact L establishes connection from
. the positive terminal of the:battery 10 to normal
wire (.
-‘with the winding 40.of relay IXR. Asthe switch
AW is .in ‘its normal position, switch. operated
eontact 17 interrupts-the. circuit of relay “INC,

. 'while-switch operated contact 18 interrupts the

circuit- for- supplying energy ‘from normal -wire
{1 to the switch motor IM.- Accordingly, under
these conditions no-energy ‘is supplied through
winding 40:of relay IXR, nor is energy supphed
“through winding 41 of relay IXR, which is in-
cluded ‘in. series with the connectlon from the
common wire 15 leading from switch IW to the
negative terminal of ‘the battery 10,

This connectionincludes in series there-

As.-the

10
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lever ,lL,frdmtits, reverse to:-its normal position
when the switch IW: is in its reverse ‘position,
energy is supplied over normal wire .il-and com-~

‘mon wire 15 to the relay INC-and the switch
motor
AXR are energized with current of equal value
80~ that the contact’ 42 of this relay remains

IM, while the two -windings of relay

released and maintains the circuit of relay. iCR.
If movement of the switch I'W is obstructed
so that the switch motor draws excessive. cur-

- rent for an abnhormal period, the contact 21 of

relay IOR will be picked :up, -as explamed in
connection with the system shown in Fig, 1, and

" will interrupt the stick- circuit of relay lCR S0

15

20

that contacts 25 and 30 of relay ICR release
and interrupt the supply of energy - from .the
battery 10 to the switch motor IM and the asso=
ciated.control-relays. It will be observed, how-
ever, that release of therelay. ICR. 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 eqlupment .@Ss0-

2l‘-‘or its reverse position ‘and the switch (W isiin~

ciated with switch 1W.
If, while the lever IL is in-either its normal

the corresponding position, a cross develops from

~the positive terminal of the battery to the coms-

30

.ingly,

mon - wire 15 associated with switch W, the .
winding 41. of relay IXR will be energized and
contact. 42 of this relay will bé picked -up to
interrupt - the circuit - of rélay {CR. Accord-
relay . ICR releases and its contact- 25:

- interrupts connection from the positive terminal

36

-energy is not-supplied to' relay

40

of theé battery 10 to the dassociated lever. con-
tact IL and also interrupts the “circuit of its
own winding so that on release of relay IXR. .
ICR 'and the
contacts of this relay remain released. "In ad-
dition, ‘on -release of relay ICR contact 25 es-
tablishes the circuit: of ‘the lamp 1K, while

- contact 30 interrupts connection from the-asso-

45

ciated wire 15 ‘to' the negative terminal of the
battery.” On -release of relay  {CR, therefore, .
the supply of energy from the battery i0 to the

- wires leading to switch {Wis ‘cut off, while the

50

" windings of relay {XR are both deenergized, the

contact 42 of this relay is released.
i.. The equipment associated with control lever

2L "0operates 'in. the same manner as that as50= .

- ciated-with lever 1L and a detalled descnptlon
thereof -is unnecessary.

. On~ movement  of -the control lever 1L to. its -
- reverse position energy is-supplied:to the reverse )
- ;control. relay IRC and’ to the switch motor (M:

over the reverse wire 12 and the common ‘wire
15,-as explained in detail in connection with
© the . system shown in Fig.”1." As the winding
40 of relay IXR is in series with the connection
from:the positive terminal-of the battery {0 to
‘wire 12, and the winding 41 of relay IXR-is in

:'v‘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 W reaches. its
‘reverse-position and contacts 17 and 18 cut off
“the supply of -energy to.the switch ‘motor \IM

and to the relay . IRC, the wmdmgs of relay

T 1XR are both deenerglzed
s Inc hke manner on movement of the control
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circuits of the windings of relay IXR are-inter-
rupted "so that neither of these windings can

be energized and contact 42 of the relay IXR is

released to permit the plck-up circuit of rela,y'
ICR to be established.” ‘

- Likewise, @ "cross from the positive termma,l,
of the battery. to reverse wire |2 at & time when
the lever- [L-is in. its normal position will re-
sult in energization of the winding 41 of relay
IXR. Under these conditions, energy may be
supplied - to .winding 41 over two paths. One

.- of -these -is traced from. wire. 12 - through lever

60

contact 1.2, wire 15, front contact 30 of relay:
ICR, and winding 41 of relay IXR to the nega-

,tlve terminal- of the battery.  The other path

is -traced from wire f2 through the winding of

3 rela,y IRC, -contacts 20 and 1, wire 15, front

65

70

contact 30 of relay ICR, and winding 41 -of relay

. IXR o the negative terminal of the battery.

As a result of the supply of energy to wind-
ing 41, contact - 42. of relay IXR picks up and -
interrupts the eircuit of relay ICR-and  the
contacts of relay ICR release and prevent the ]
supply’ of energy . from-the battery 10 to the

. motor IM-or the associated control relays,: while

75

contact. 30 of relay ICR interrupts the circuit

of the winding 41 of relay IXR so that contact
42 0of relay IXR releases, to permit the pick-up -
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circuit of relay {CR. to  be established on move-
ment of the lever IL to its center position.-
Similarly, a cross from the positive:terminal
of the battery to normal wire il at a time when
the lever 1T is in its reverse position will re-
sult in energization of the winding 4{ of relay

IXR. Under these conditions, energy may be

supplied“to winding 44 over the path which is
traced from wire {1 through contact L2, wire
{5, front contact 30 of relay ICR, and winding
41 of relay [XR to the negative terminal of
the battery 10.  Energy may also-be supplied
to the winding 41 over the path which is traced
from wire if through winding ‘of relay INC,

contacts 21 and 11, wire 15, front contact. 30 of

relay {CR, and winding 41 to the negative ter-
minal of the battery. - Contact 42 of relay IXR
will,: therefore, ke 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. : - RS e

If a cross develops between the common wire
{5 for switch (W and the common wire 15 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 IL
is moved to its other position so that energy is
supplied from the positive terminal of the bat-
tery 10 over the normal or reverse wire to one
of the control relays and to the motor IM, all
of the energy supplied from the battery will flow
through the winding 40 of relay IXR. However,
hecause of the cross which is assumed to exist be-
tween the common wires 15 only a portion of
this energy flows through winding 41 of relay
IXR to the negative terminal of the battery. The
remainder of the energy flows from wire 15 asso-
ciated with switch |'W through the assumed cross
to the wire {5 associated with switch 2W and
thence through winding 41 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 IXR, and only a portion of this
energy flows through the winding 41 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 ICR so that its
contacts 25 and 30 release and cut off the supply
of energy from the battery 10 to the wires lead-
ing to the switch {W. In addition, contact 25
of relay ICR interrupts the supply of energy to
this relay and establishes the circuit of the indi-
cation lamp IK.

On release of relay ICR and consequent inter-
ruption of the supply of energy from the battery
to the wires associated with switch I'W, the wind-
ings 40 and 41 of relay iXR are both deenergized
and contact 42 of the relay releases, but relay ICR
remains released and prevents the supply of en-
ergy from the battery to the wires associated with
switch IW.

After release of the relay ICR, whether caused
by picking up of relay 1XR or overload relay
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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 ICR.  This circuit is traced from
the positive terminal of the battery through con-
tact L3, back contact 42 of relay IXR, back con-
tact 27 of relay IOR, and winding of relay ICR
to the negative terminal of the battery. On pick-
ing up of the relay ICR its contact 28 interrupts
the circuit of the lamp (I 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 15 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 switeh, but if the overload or defective wir-
ing condition which caused release of the relay
ICR 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 thére 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-15 for the switches {W
and 2W, and an attempt is made to move switch
{W, energy will be supplied to the winding &1
of relay 2XR. This energy may pick up the con-
tact 42 of this relay so that the circunit of relay
2CR is interrupted and this relay releases and
prevents the supply of energy to switch motor
2M. If the relay 2CR releases, it may be picked
up by moving the lever 2L 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-
yupt the circuit of relay 2CR, while contact 42
of relay iXR may also be picked up to infer-
rupt the circuit of relay iCR.

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 gccurrence to
cut off further supply of energy from the source. .
The systems are arranged so that affer 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-
vention 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 em-
ploys & cross detecting relay which controls the
contactor, while the system.shown in Fig. 2 em-
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 contrel 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 conirol 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 Trom the spiritand scope of my invention.

Having thus described my invention, what: I
claim is; - S :

In combination, a track switch, a motor for
moving said switch, a source of current located
-:at a contro] poing, a normal; a'reverse and a comi-
mon wire ‘extending from' said control point to

10
-terminal® of ‘its winding ‘connected to ‘said com-
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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
terminal of said source to said normal wire and
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verse ‘circuit.including said reverse and common
wires for operating said motor, a-contactor hav-
ing "acontact which when released interrupts

the supply of energy from said source to.said: . -

normal and reversecircuits, an  overload relay
responsive {0 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
sald circuits, a cross detecting relay having :one

mon wire and having the -other terminal of its
winding connected to the normal or reverse wire
according” as .said ‘'maniially - controlled’ means -
establishes connection from said source to said
reverse. or sald normal wire, said eross detecting -
relay having a normally closed contact which is

. opened on flow of energy through the relay wind-
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ing-and which wheh 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-

- for at -other times establishing connection from-

i the other terminal of said source to-said reverse
wire, a normal-circuit including said normal and

. common wires for operating said ‘motor, a re--
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~tact and a back contact of .said overload relay,

and a pick-up circuit for said contactor including

said cross detecting relay contact.. :
: : i - HENRY S.-YOUNG.



