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1

My invention relates to railway switch con-
trolling apparatus, and particularly to apparatus
of the type in which alternating current is sup-
plied to a rectifier which is in turn supplies direct
current to an operating mechanism for moving
? railway track switch between its extreme posi-

ions.

One feature of my invention is the provision
of a power control relay having a pick-up winding
and a retaining winding conftrolled to discon-
nect the source of alternating current from the
rectifier upon completion of each operation of
a railway track switeh to either of its extreme
positions.

A further feature of my invention is the provi-
sion of means for energizing the pick-up wind-
ing of the power control relay for only a brief
period of time, and for then energizing the re-
taining winding of this relay only as long as
operating current is being supplied to the switch
operating mechanism.

I shall describe one form of apparatus embody-
ing my invention, and shall then point out the
novel features thereof in claims.

The accompanying drawing is a diagrammatic
view showing one form of apparatus embodying
my invention, in which the pick-up winding of a
power control relay is controlled by a back con-
tact of a switeh control relay in multiple with the
‘control winding of the switch control relay, and
the retaining winding of the power control relay
is connected in series with the switch operating
mechanism in the switch operating circuits.

In the drawing, a stretch of railway is shown
having rails | and {a divided by insulated joints
2 to form a section T in which a switch W is lo-
cated. Section T is provided with a track circuit
including a suitable source of current, such as a
battery 3, connected across the rails adjacent
one end of the section, and a track relay, de-
signated by the reference character 'TR, con-
nected across the rails adjacent the opposite end
of the section.

“A switeh operating mechanism, shown' as an

electric motor M having an armature (8 and a
field winding: 16, is provided for at times moving
switch: W between its extreme  positions. . A
switeh circuit controller C, having contacts 7
and 22, is operated in. conjunction with switch
W.  Contact 17 is closed while switch W is. in its
normal position and also while switch W is mov-
ing between its normal and reverse positions but
becomes opened when switch W reaches the re-~
verse position. Contact 22 is open while switch
W is in its normal position but becomes closed as
soon as switch W leaves the normal position and
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remains closed while switch W._is moving to
the reverse position, and: while it occupies the
reverse position.

A polarized switch control relay WR is manual-
1y controllable by a lever V which may be located
in an interlocking tower or at a remote point,
such, for example, as a dispatcher’s office. Relay
WR is also controlled by contacts of relay TR
and by contacts of an overload relay OR.

Lever V has a normal position 7, in which it is
shown in the drawing, and is manually movable
to a reverse position r. - Contacts 4 and 9 of lever
V are closed in both the normal and reverse posi-
tions of lever V. .

Overload relay OR has a pick-up winding po
and a retaining winding ro. A resistor {7 hav-
ing positive temperature coefficient of resistance
is connected in multiple with winding po, so that.
overload current flowing in resistor I heats this
resistor and thus increases its resistance, causing
winding po to become energized to the pick-up
value of relay OR. Relay OR has a continuity
contact 6 which has a front point f and a back
point b. When winding po of relay OR becomes
energized to the pick-up value, contact 6 first
becomes closed at its front point 7, and then
becomes opened at its back point b.- When relay
OR. becomes deenergized, contact 6 first closes
at its back point b, and then opens at its front

- point f.
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A power control relay DR has a pick-up wind-
inz pd and a retaining winding rd. = A resistor
2r is connected in multiple with winding pd in
ordér to make this relay slow enough in releasing
that its front contact will be retained closed by
switeh cperating current flowing through wind-
ing rd when relay WR picks up.

A power rectifier E has alternating current in-
put terminals {3 and 14, and has direct current
output terminals 15 and 21. A suitable source
of power, such, for example, as an alternating
current source having terminals BX and NX is
connected across terminals {3 and {4 of rectifier
E through front contacts of relays DR and WR.
Rectifier E may be of the full-wave design which
comprises half-wave units {4, 24, 3i and 4 of the
well-known copper oxide type.

Direct current is supplied from terminals I35
and 21 of rectifier E through switch operating
circuits which include the pick-up winding po of
relay OR, the retaining winding rd of relay DR,
armature 18 of motor M, and field winding 16
of motor M, all in series, and which are controlled
by polar contacts of relay WR and by the con-
tacts of switch circuit controller C.

Having described, in general, the arrangement
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of the various parts of apparatus embodying my
invention, I shall now deseribe the circuits and
operation in detail.

As shown in the drawing, all parts of the appa-
ratus are in the normal condition, that is, lever
V is In ifs 7 position; switch W is in its normal
position; track section T is unoccupied, and
therefere relay TR. is energized; relay WR is
energized by current of normal polarity; and
rectifier B, relays OR and DR, and motor ™M are
deenergized.

The circuit by which relay WR is energized by
current of normal polarity passes from terminal
B of a suitable source of current, through con-
tact 4 of lever V in the 7 position, contact 5 of
relay TR, back point b of contact § of relay OR,
winding of relay WR, contact & of relay TR, and
contact § of lever V in the 7 position to terminal
N of the same source of current.

With relay OR deenergized, a shunt path is
connected through contact 7 of relay OR across
retaining winding ro of this relay. This serves
to prevent pick-up of the relay on the starting
surge current of motor M,

I shall assume that, with apparatus arranged
as shown in the drawing, it is desired to move
switch W to its reverse position. A leverman or
dispatcher will therefore move lever V to its r
position, thereby completing a circuit for ener-
gizing relay WR in the reverse direction, this
circuit passing from terminal B, through contact
4 of lever V closed. in the 7 position, contact § of
relay TR, winding of relay WR, back point b of
contact 6 of relay OR, contact 5 of relay TR, and
contact 9 of lever V closed in the r positicn to
terminal N,

When the energization of relay WR. is changed
from the normal to the reverse direction, back
contact {8 of this relay is closed for a brief
period of time during which a circuit is com-
bleted for energizing the pick-up winding pd of
relay DR, which is the same as the circuit traced
for relay WR. except that, instead of ineluding
the winding of relay WR, it includes winding pad
of relay DR in multiple with resistor 2r, and the
back point of contact {2 of relay WR.

As shown in the drawing, relay DR is of a
neutral type, having only one froni. contact i,
whereas relay WR is of a polarized type, having
a back contact 18, a front contact 12, and polar
contacts {§ and 28.. In order to insure that
relay DR will operate satisfactorily to close “its
front contact i{, the windings of relays DR and
WR can, according te well-known engineering
practice in the design of relays and their controi
circuits, be so. proportioned that winding sd will
always close contact {{ during the brief period
of time that its control circuit will be closed
before contact {9 opens.

When winding pd of relay DR becomes ener-
gized, contact ] of this relay completes a circuit
for supplying alternating current to rectifier B,
this circuit passing from terminal BX, through
contact i1 of relay DR, contact {2 of relay WR,
terminals 13 and i4 of rectifier E, and terminal
NX'of the source of current.

‘When relay WR becomes energized by current
of reverse polarity, the reverse operating cireuit
for motor M becomes completed through contacts
18 and 28 of relay WR in the reverse position,
and, when relay DR closes its iront contact i,
direct current is supplied to this circuit by rvecti-
fler E, passing .from terminal {5 of rectifier ,
through field winding i§ of motor M, contact 17
of switch circuit controller C, contact 8 of relay
‘WR closed in the reverse position, armature §0
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, 4
of motor M, winding po of relay OR in multiple
with resistor ir, winding rd of relay DR, and con-
tact 29 cf relay WR closed in the reverse posi-
tion, to terminal 21 of rectifier E.

Ey means of resistor 2r connected in multiple
with winding pd of relay DR, this relay is made
slow enough releasing that current starts flowing
in the reverse operating circuit for motor M
before contact ({ of relay DR opens after contact
{0 of relay WR opens. As soon as current starts
flowing in the reverse operating circuit for motor
M, winding »d is energized and retains contact
bt of relay DR in the closed position as long as
current is flowing in the reverse operating circuit
for motor M.

Operating current for motor M is not
cient in magnitude or does not flow for a sufi-
cient length of time o cause relay OR to open
its contact 7 and close its contact § at its front
point f.

When switch W leaves its. normal position, eir-
cuit controller C closes its contact 22, and when
switch W reaches the reverse position, circuit
controller C opens its contact §{7. When contact
{7 opens, the reverse operating eircuit through
armature {9 of motor M is interrupted, and there-
fore not only motor M is deenergized but also the
retaining. winding rd of relay DR is deenergized.
With relay DR deenergized, contact {f discon-
nects the source of alternsting current.from ter-
minal {3 of rectifier E.

Because of this method of control of relay DR
for opening the alternating current supply circuit
for rectifier ® upon the completion of an opera-
tion of the switch, fewer polar contacts are re-
quired in relay WR than with a previous. such
switch control system in which 2 railway track
switch is operated by direct current supplied from
a rectifier.. In the previous such switch control
system, & polar contact of the WR relay is re-
quired in the alternating curent supply circuit
for the rectifier,.in addition to the polar contacts
which are used in the switch operating circuits
energized by direct current from the rectifier.
Still another polar contact of the WR relay is also
required in such eother switch control system in
the retaining circuits for the overload relay OR.

Furthermore, in my present invention, the re-
taining winding rd of relay DR, on account of
being -energized by the switch operating circuits,
checks the integrity of those-circuits. In the
event of ‘an open connection in the switech oper-
ating circuits, winding rd will not become ener-
gized, and therefore contact {i of relay DR will
open the alternating current supply circuit to the
rectifier B as soon as contact {{ is released after
winding »d of relay DR becomes deenergized by
the opening of contact i9 of relay WR. With my
present invention, the rectifier is therefore less
likely to be damaged than if the opening of the
alternating current supply circuit had to wait for
the operation of an overload device., :

I shall next assume that after a train moves
over switch W in its reverse position, the lever-
man or dispatcher returns lever -V to its n posi-
tion. With lever V in its n position, the normal
control circuit for relay WR will again be closed
as previously traced, and pick-up winding pd of
relay DR will become energized through contact
0 of relay WR as previcusly described, With
winding »d of relay DR again energized, the
source ef alternating current will again be con-
nected across ferminals {3 and 4 of rectifier E.
Current will now flow in the normal operating
circuit for motor M, passing from terminal {5 of

suff-
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rectifier B, through: field winding 16.of motor M,
contact 22 of ‘circuit. controller -C, contact 20 of
relay WR closed in the normal position, retaining
winding'rd of relay DR, pick-up winding po of re-
lay. OR "connected: in -inultiple with resistor. Ir,
armature 19 of motor M,.and contact I8 of relay
WR closed in the normal posmon, to termmal 21
of rectifier E.

.1 shall -assume furthe1 that there is now. Some
obstruction, such, for example, as ‘a lump of 'coal
or a stone which prevents switch W from being
operated to the normal position. . The:abnormal
amount of power: now being:taken by motor M
will cause pick-up winding po.of relay OR to open
contacet T of relay OR and ‘close ‘contact 6 at its
front point f, thereby completing a retaining cir-
cuit.for winding ro of relay OR, this circuit pass-
ing from terminal B, through contact 4 oflever
V.closed in the n position, contact 5 of relay TR,
front point f of contact § of relay OR, winding
ro-of relay.OR; resistor 23, contact 8 of relay TR,
and contact 9 of lever 'V 1o terminal N. Relay
OR, upon opening its.contact § at its back pointd,
deenergizes relay-WR." Relay WR, upon becom-
ing: deenergized, opens its.contact 12, thereby in-
terrupting ‘the supply of ralternating current to
rectifier B, With the supply-of alternating cur-
rent disconnected from rectifier E, there will now
be no current flowing from rectifier E through
the normal operating. circuit for motor M, and
hence winding . po of relay OR, winding rd of re-
lay DR, and motor M will all be deénergized.

~In order t0 remove the obstruction from switch
W, the leverman :or: dispatcher will again move
lever 'V to its reverse position. ‘The source of cur-
‘rent: which:. has terminals B:and N will be dis-
connected from winding ro-of relay OR during the
time that.lever V:is being moved from the n to

the r -position, ‘and wheén lever. V reaches the 7

-position; winding ro of relay OR will be energized
in’the reverse direction which ‘will force its.con-
tact 6 to open at front point f if it has not re-
leased during:the open-circuit period-of lever V.
‘With  the retaining circuit for relay: OR ' thus
opened; this relay will remain deenergized until it
‘again becomes energized. by an excessive amount
of power flowing through its winding: po. :

- With. contact: 6 of relay OR again closed at its
back point: b, the reverse control:circuit for re-
lay. WR. will again be closed, and the.circuit for
-energizing  pick-up winding pd of relay. DR .will
also ‘be closed.. ~The alternating current:source
will-‘therefore again be connected across terminals
18 -and . 18" of rectifier. E: through contact 4 .of
relay: DR and contact 12 of relay WR, and cur-
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rent will again flow:in:the reverse operatmg cir- i

cuit-for motor M.

Although I have herem shown and described
only one form of apparatus embodying my in-
vention, it is understood that various changes and
modifications may -be ‘made - therein- within the
scope of -the appended clalms Wlthout departmg
from the spirit ‘ahd scope of my-invention. ©

Having thus descmbed my mventmn what 1
claim -is:

1. In-railway switch controlling apparatus in-
cluding 4 switch operating motor and a polarized
switch control relay and also ‘an overload relay
which has a pick-up control winding and a re-
taining winding and which has a continuity con-
‘tact comprising a front point and a back point,
‘the combination comprising, & power control re-
lay having a pick-up winding and a retaining
winding, manually controllable circuits includ-
ing the back point of said continuity contact for
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‘said switeh operatmg means in series with sa;d

15

‘a -back pomt
circuit means- for energlzmg said sw1tch ‘con-

energizing the winding of said switch control re-
lay by current of normal and reverse polarity
and for energizing the pick-up winding of said
power control relay. connected through' a back
contact of said switch control relay in multiple
with the winding of ‘said switch control relay, a
rectifier having a pair of alternating current in-
put terminals and a pair of direct current out-
put - terminals, an “alternating current ' source
connected through a front contact of said power
control relay in series with a front contact of
said switch control relay across said input termi-
nals, switch operating circuits including the re-
taining winding of said power control relay and
the pick-up winding of said. overload relay and
said switch motor all connected in'series across
said output  terminals, and manually control-
lable means including said front point of said
continuity contact for energizing said retaining
winding of said overload relay by current of nor-
mal and reverse polarity.

2. In railway switch controlling apparatus m-‘
cludihg a switch control relay and also an over-
load relay which has g pick-up control winding
and a retaining winding and which has 4 con-
tinuity contact comprising a front pomt and a
back point, the combination comprising, a power
control relay having a pick-up winding and ‘a
retaining winding, manually controllable circuit
means‘including the back point of said continuity
contact for energizing the winding of said switch
control relay and for energizing in'‘multiple with
the winding of ‘said switch control relay the
pick-up winding of said power control relay con-
nected through a back contact of said switch con-
trol relay, a rectifier having a pair of alternating
current 1nput terminals and ‘a pair of" direct
current - output - terminals, an alternatmg ‘cur-
rent source connected across said input- termi-

mals ‘through contacts controlled by said ‘switch

control relay and said power control relay, switch
operating circuit means including’ the retaimng
winding of said power ‘control relay and the
pi¢k-up ~winding of -said- overload’ re]lay con-
trolled by said switch control relay and energlzed
from said output terminals, and manually con-

trollable circuit'means including said front point
‘of - said continuity contact for energlzmg said

retaihing winding of said overload relay

3. In railway switch® controllmg apparatus 1n-
cludmg a'switch control relay and also’ an over- -
load-relay ‘which ‘has a pick-up control wmd-
ing' and ‘a retaining winding and which has a
continuity contact comprising a front pomt and
ineluding -manually controllable

trol:relay through said back ‘point of sald con-
tinuity ‘contact and for energizing " said retain-
ing winding of said overload relay through said
front point of said continuity contact, and also
including switch operating means for moving a
rallway track switch between normal and re-
verse positions, the combination compnsmg, :
power control relay having' a plck—up winding
energized in multiple with the winding of said
switch control relay through a back cont\act
of said switch control relay and said power con-
trol relay also having a retaining winding, and
means controlled by said power ‘control ‘relay
and by said switch control relay for energxzing

retammg winding of said: power . control.relay
and said pick- -up winding of said overload: ‘relay.

4. In railway switch controlling apparatus in-
cludmg a sw1tch control relay and also. an gverr
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load relay which has a pick-up.control winding
“and a retaining winding and which has a. con-
tinuity contact comprising a front point and-a
back point, including manually controllable cir-
cuit ‘means - for energizing said switch control
relay through said back point of said. continuity
contact and for energizing said retaining wind-
ing of said overload relay through said front
point of said continuity contact, and also in-
cluding switch operating means for moving a
railway track switch between normal and re-
verse positions, the combination comprising, a
power control relay having a pick-up winding
‘energized in multiple with the winding of said
switch control relay through a back contact of
said switch -control relay and said power control
relay also having g retaining winding, a source
of .current, a second source of current, and a
cireuit including said first source of current con-
trolled by said switch control relay and by .said
power control relay for controlling energization
of  said switch operating means by said second
source of current through said. retaining wind-
ing of said power control relay and said pick-
up winding of said overload relay.

$.- In railway switch controlling apparatus in-
<cluding a switch control relay and also an over-
load relay which has a pick-up conirol winding
and =a retaining winding.and which has a con-
tinuity- contact comprising a front point and a
back point, including manually controllable cir-
cuit means for energizing said switch control re-
lay through -said back point of said- continuity
contact and for energizing said retaining winding
of said overload relay through said front point of
-said continuity contact, and also including switch
operating means for moving a railway track
‘switch between normal and reverse positions, the
.combination comprising, a power control relay
‘having a pick-up winding energized in multiple
with the winding of said switeh control relay
through a back contact of .said switch control re-
Jay and said power control relay also having a re-
taining winding, .2 source of alternating current,
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a rectifier, a circuit controlled by front contacts . -

of .said .switch control relay ang of said power
control relay for energizing said rectifier from
‘said source of alternating current, and switch op-
erating circuits controlled by said switch control
relay.for energizing said switch operating means
In series. with said retaining winding of said
_power control relay and said pick-up winding of
said overload ‘relay by direct current from said
rectifier. ; S .

8. In.railway switch controlling apparatus in-
cluding .a switeh. control relay and also-an over-
load relay which-has.a pick-up control winding
and a retaining winding and which has a con-
tinuity contact comprising a front point and a
back point, including manually controllable cir-
cuit means for energizing said switch control re-
lay through said back point of said continuity
contact and for energizing said retaining wind-
ing of said overload relay through said front point
of said continuity contact, and also including
switch operating means for moving a railway
track switch between normal and reverse posi~
tions, the combination comprising, a power con-
‘trol relay having a pick-up winding energized in
‘multiple with the winding of said switch control
relay through a back contact of said switch
control relay and said power control relay also
having a retaining winding, a source of current,
a rectifier, a circuit ihcluding a front contact of
sald power control relay in series with a front
contact of said switch control ‘relay for ener-
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gizing said rectifier from ‘said source of current,
and circuits controlled by said switch control re-
lay for.energizing said switch operating means in
series with said retaining winding of said power
control relay and said pick-up winding of said
overload relay by rectified current from said rec-
tifier. : T

7. In railway switch controlling apparatus in-
cluding a switch control relay and also an over-
load relay which has a pick-up control winding
and- a retaining winding and which has a con-
tinuity contact comprising g front point and a
back point, including manually controllable cir-
cuit means for energizing said switch control re-
lay through said back point of said continuity
contact and for energizing said retaining winding
of ;said overload relay through said front point
of said continuity contact, and also including
switch: operating means for moving g railway
track. switch between normal and reverse posi-
tions, the combination comprising, a power con-
trol relay energized in multiple with said switch
control relay through a back contact of sdid
switch confrol relay, and means controlled by
said power control relay and by said switch con-
trol relay for retaining said-power control relay
energized in series with said -switch operating
means and said pick-up winding of said over-
load relay. :

8. In railway track switch controlling appa-
ratus including a switch control relay, including
manually controllable circuit means for energiz-
ing said switch control relay; and also including
switch operating means for moyving a railway
track switch between mormal and reverse posi-
tions, 'the combination .comprising, a power
control relay energized in multiple with said
switch control relay, and means controlled by said
‘power control relay and by said switch control
relay for retaining said power control relay en-
ergized in -series -with sazid switeh operating
means. ) S : ) :

9. In railway-track switch controlling appara-
tus. including ‘a switch control relay, including
manually controllable circuit means for energiz-
ing said switch control relay, and also including
switeh operating means for moving ‘a railway
track switch between its extreme positions, the
combination comprising, a power control relay
having a pick-up winding and a, retaining wind-
ing, circuit means for energizing said pick-up
winding for only a brief period of time in multiple
with the winding of ‘said switch control relay, &
rectifier, means controlled by front contacts of
said power control relay and of said switch con-
trol relay for energizing said rectifier, switch con-
tacts operated in conjunction with said switch
operating means, and operating ecircuits .con-
trolled by said switch control relay and by said
switch contacts for energizing said switch operat-
ing means by current from said rectifier in series
with said retaining winding of said power control
relay only until completion of an operation of said
switch between its extreme positions. r

10. In railway track switch controlling appa-
ratus including a switch control relay and manu-
ally controllable circuit means for energizing said
switch control relay. and also including switch
operating means for moving a Tailway track
switch between its extreme positions, and includ-
ing switch contacts operated in conjunction with
a railway track switch, the combination compris~
ing, a power. control relay having a slow release
pick-up winding and.s retaining winding, circuit
means controlled by a back contact of said switch
control relay for energizing said pick-up winding
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in multiple with the winding of said switch con-
trol relay for only a brief period of time, a recti-
fier, means controlled by said switch control
relay and by said power control relay upon be-
coming energized for energizing said rectifier,
and operating circuits controlled by said switch
control relay and by said switch contacts for
energizing said switch operating means from said
rectifier in series with said retaining winding of
said power control relay and arranged to he
opened by said switch contacts when each switch
operation is completed.

11, In railway switch controlling apparatus
including a switch control relay and manually
controllable circuit means for energizing said
switch control relay, and also including switch
operating means -for moving a railway track
switch between normal and reverse positions, the
combination comprising, a power control relay
having a slow release pick-up winding energized
in multiple with the winding of said switch con-
trol relay through a back contact of said switch
control relay and said power contfrol relay also
having a retaining winding, and means controlled
by said power control relay and by said switch
control relay for energizing said switch operat-
ing means in series with said retaining winding
of said power control relay.

12, In railway switch controlling apparatus
including a switch control relay and manually
controllable circuit means for energizing said
switch control relay, and also including switch
operating means for moving a railway track
switch between normal and reverse positions, the
combination comprising, a power control relay
having a slow release pick-up winding energized
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in multiple with the winding of said switeh con-
trol relay through a back contact of said switch
control relay and said power control relay also
having a retaining winding, a source of current,
a second source of current, and a circuit includ-
ing said first source of current controlled by said
switch control relay and by said power control
relay for controlling energization of said switch
operating means by said second source of current
through said retaining winding of said power
control relay.

13. In railway switch controlling apparatus
including a switch confrol relay and manually
controllable circuit means for energizing said
switeh control relay, and also including switch
operating means for moving a railway track
switch between normal and reverse positions, the
combination comprising, a power control relay
energized in multiple with said switch control
relay through a back contact of said switch con-
trol relay, and means controlled by said power
confrol relay and by said switch control relay for
retaining said power control relay energized in
series with said switch operating means.

ALLAN T. JOHNSTON.
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