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My invention relates to railway traffic con-
trolling apparatus, and more particularly to ap-
paratus for supplying coded energy to a track
section over which traffic may move in either di-
rection.

A track circuit for railway signaling ordinar-
ily includes a source of current and a track re-
lay connected across the rails at the opposite
ends of the associated section. Where cab sig-
nals responsive to coded track circuit energy are
provided, the source of such energy is connected
across the rails at the exit end of the section to
influence an inductor mounted on the train
ahead of the leading wheels of the train. It is
customary to provide non-coded or steady state
energy for such track circuit for energizing the
track relay when the section is unoccupied and
10 apply the coded energy by approach control
means governed by a train entering the section.
A track section which is sighaled for movements
of traffic in either direction must have associat-
ed therewith directional means by which a
source of coded energy is connected to the rails
at the exit end of the section corresponding to
the direction of movement of the train, the track
relay being also switched to a connection across
the rails at the entrance end of the section for
the corresponding direction of trafiic.

Directional control schemes of such character

are in use but the schemes heretofore provided :

may not he satisfactory at locations where a
train may enter a track circuit over a turnout
or crossover, and especially is this true at inter-
lockings where there are two track switches fac-
ing in opposite directions in the same track cir-
cuit. Under such circumstances, the train-car-
ried inductor mounted ahead of the leading lo-
comotive wheels may be without energy or may
be subject to both coded and non-coded energy
when the locomotive is moving over the cross-
over with the result that there may be a loss of
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cab signal control for a short period, that is, a .

so-called “cab signal flip” may occur.

With these and other considerations in mind,
a feature of my invention is the provision of
railway traffic controlling apparatus incorporat-
ing novel and improved means for applying
coded energy to a track circuit of a section over
which traffic may move in either direction.

Another feature of my invention is the provi-
sion of railway traffic controlling apparafus of
the type here contemplated incorporating novel
divectional switching means to interchange the
relay and current source ends of a track circuit.

Again, a feature of my invention is the pro-

vision of railway trafiic controlling apparatus in-
corporating novel and improved means for sup-
plying energy to the rails at the opposite ends
of -a section according to the direction of traffic
when there are one or raore switches in the sec-
tion, the energy supplied to the rails being coded
or non-coded according as the section is occupied
or unoccupied.

Other features, objects and advantages of my
invention will appear as the specification pro-

‘gresses.

The above features, objects and advantages
embodying my invention I attain by providing-a
track section with two sources of current, a cod-
ing means, a track relay, and a directional con-
trolling means which governs the active and in-
active conditions of the sources of current and
the connection of the track relay to the rails.
The two sources of current are connected one
across the rails at one end of the section and
the other across the rails at the other end of
the section and are associated, one with each di-
rection of traffic over the section. The coding
of the current supplied by either current source
is controlled according to traffic conditions in
advance of the section for the corresponding di-
rection of traffic. The track relay is of the type
that can be effectively picked up by ccded energy
as well as by non-coded energy.

The directional means comprises two direc-
tional relays, one for each direction of traffic, and
a directional controlling device operable to dif-
ferent. positions for causing different conditions
of the directional relays. That is, the direction
controlling device is operated to three different
positions for creating three different conditions
of the directional relays. When the directional
controlling device is set at a normal position,
both directional relays are released, causing a
preselected one of the sources to be active, the
other source to be inactive, and the track re-
lay to be connected to the rails at the same end
as the inactive source of current and energized
by current supplied to the rails by the active
source of current. The current supplied under
this normal condition is non-coded. If traffic is
to move through the section in a first direction,
the directional controlling device is set at a po-
sition corresponding to such first direction of
traffic and a circuit is prepared to approach
control the corresponding first directional re-
lay. When the first directional relay is picked
up in response to a train entering the section to
shunt the track relay, the current source asso-
ciated with the same corresponding direction of
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trafic is made active to supply current through
the coding means, the other source is rendered
ineffective, and the track relay is switched to a
connection to the rails at the end adjacent the
non-effective source of current. The active
source of current is of course the one connected
to the rails at the exit end for the first direction
of traffic. When this train vacates the section
the track relay is picked up by the coded energy
and the track relay on picking up restores the

apparatus to the normal condition. In case traf-’

fic is to move in the opposite or second direc-
tion of traffic, the directional controlling device
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transformer T1 and a second transformer T2,
secondary windings 5 and 6 of transformers Tt
and T2, respectively, being connected across the
rails at the ends D and E, respectively, as will be
readily understood by an inspection of the draw-
ing. The primary winding 1 of transformer Tl
and primary winding 8 of transformer T2 are
connected to any suitable source of alternating
current such as a generator, not shown, through
the medium of the usual line transformer and
transmission line. In the drawing the two ter-
minals of the line transformer from which the

- track transformers Tt and T2 are supplied with

is set at a corresponding position to prepare a -

circuit by which the other or second directional
relay is approach energized and picked up when
the train enters the section. The second direc-
tional relay when picked up renders the source
of current associated with the second direction
of traffic active to supply coded energy and the
other source ineffective, and the track relay is
switchied to a connection to the rails at the same
end of the section as the ineffective source.
‘When the track relay is picked up subsequent to
this train. vacating the section, the apparatus
is again restored to its normal condition.

I shall describe one form of apparatus em-
bodying my invention and shall then peint out
the novel features thereof in claims.

The accompanying drawing is a dlaglammatlc
view showing one form of apparatus embodying
my invention when used with a track section hav-
ing two switches facing in opposite dlrectlons
located therein.

It willl be understood, of course, that my in- g

vention is not limited to - thkis one {rack layout
or arrangement of a track section, but such ar-
rangement of a track section will serve to illus-
trate the principle of the invention.

Referring to the drawing the reference char-
acters fa-and 1D designate the track rails of a
stretch of railway which is formed by the usual
insulated rail joints with a frack section D—E
and which section is signalled for traffic to move
over the séction in either direction, signals RI&
and Li3 being- located at the opposite ends of
the section for governing trafiic in opposite di-
rections through the section. Track section D—E
includes switches Si and S2, of which switch Sl
may be one-switch of a first crossover-and switch
S2 one switch of a second crossover. As viewed
in the drawing the. track switches Si and S2
face in- opposite directions. The track rails of
section D—E are-bonded to be included in a track
circuit and each track switch SI and S2 would
be insulated-and provided with the usual insu-
lated rail-joints and cross bonds to include a por-
tion of the rails of the associated crossover in the
track circuit-of section D—E. As here shown the
usual impedance bonds 3 and 4 are connected
around the insulated rail joints at locations D
and E, respectively, so that the track rails may
be used as part of the return circuit of propulsion
current. Other impedance bonds would be pro-
vided as required.

The- track circuit for sectlon D—E includes a
first and a second source of current associated
with first end D and second end E, respectively,
of the section together with a track relay adapt-
able of being connected to the rails at either end
of the seetion and of being effectively energized
by the: current supplied by such current sources.
In the present embodiment of the invention, al-
ternating current is used for the track circuit
and the two sources of current comprise a. first

current as well as other circuits of the apparatus
are indicated by the reference characters BX
and CX. In accordance with standard practice,
the alternating current of the track circuit would

" preferably be of a frequency of the order of 100
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~former -RT2 over wires {2 and 5.

cycles per second, but current of some other fre-
quency may be used if desired. The track relay
TR is an alternating current relay preferably of
the two-element type, a first winding 9 of one
element of which is connected to the rails either
at the end D or E of the track section through
relay transformers RTI and RT2, while a second
winding 21 of the other element of track relay
TR is connected by a local circuit to the BX and
CX terminals of the source of alternating cur-
rent. The right-hand terminal of winding 9 as
viewed in the drawing is connected to the right-
hand terminal of secondary winding 11 of trans-
former RTI over wires I2 and 13 and to the left-
hand terminal of secondary winding (4 of trans-
The left-
hand terminal of winding 9 of relay TR is con-
nected to the right-hand terminal of secondary
winding 14 of transformer RT2 over back contact
16 of a relay EB,; to be referred to later, and wire
i1;- and is: connected to the left-hand terminal
of secondary winding 11 of transformer RTI over
front contact 18 of relay EB and wire 19. Pri-
mary winding 20 of transformer RTI{ is inter-
posed in the eonnection of the secondary wind-
ing 5 of transformer T1 to the rails, and primary

- winding 41 of transformer RT2 is interposed in

the connection of secondary winding 6 of trans-
former T2 across the rails. It is'to'be seen there-
fore that winding 9 of relay TR is conditioned
to receive energy from the rails at end E of the
section when relay EB is released and to receive
energy from the rails at end D of the section
when: relay EB is picked up. The circuits by
which: the second winding 21 of track relay TR is
supplied with current will appear when the oper-
ation -of the apparatus is described.

The- directional means comprises a manually
operable-lever 10 and a first and a second direc-
tional relay EB and- WB, respectively. The first
directional relay EB is associated with the first
or-easthound direction of traffic over section D—E
and the second directional relay WB is associated
with the second- or westbound direction of traffic.

Lever 10 is: manually operable to three different
positions: N, I} and R for actuating a icontact

- member 34 to three corresponding positions.

The right-hand position' R. of lever i corre-
sponds to the first or eastbound direction of
traffic over section D—E, the left-hand position L
of the. lever corresponds to the second.or west-
bound direction.of traffic, and mid position N is
the normal position of the lever. Contact mem-
ber 34 engages contacts. 35 and 36, respectively
at.the R-and: L positions of lever 10 and is out of
engagement with such contacts at the normal

.. position. N.. Lever (0 may be the usual signal
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control lever of an interlocking machine used
for controlling signals RI0 and Li6, contact
member 34 being operatively attached to such
signal lever. Contact member 34 is used to con-
trol the circuits for directional relays EB and
WB, an energizing circuit for relay EB being
prepared when contact 38—35 is closed and a cir-
cuit for relay WB being prepared when contact
3436 is closed. To be explicit, the circuif for
relay EB includes terminal B of any convenient
source of current, such as a battery not shown,
back contact 33 of track relay TR, wire 37,
lever contact 32—35, winding of relay EB and
terminal C of the same source of current; and
the circuit for relay WB is the same up to wire
31 and thence over contact 34—36 and winding
of relay WB to terminal C.

The coding means includes a coder CD. The
type of coder is immaterial and it is sufficient for
this application to point out that as shown in the
drawing, coder CD is provided with three differ-
ent code contact members (80, 120 and 75, the
arrangement being such that these three code
contact members are operated to periodically en-
gage respective stationary contacts at the code
rates of 180, 120 and 75 times per minute as long
as the operating winding of the coder CD is
supplied with current from any convenient
source. :

In describing the operation of the apparatus,
T shall first consider the normal condition, that
is, the condition when section D—E is unoc-~
cupied, lever 10 occupies its mid position N, and
the two directional relays EB and WB are re-
leased. Under such normal condition, the first
transformer T4 is active to supply non-coded
current to the rails at the end D of the section
and track relay TR is connected to receive cur-
rent from the rails at end E of the section. Pri~-
mary winding 1 of transformer Ti is energized
over a circuit extending from terminal BX, back
contact 22 of relay WB, resistor 23, back con-
tact 24 of relay EB, primary winding T of trans-
former T1 and to terminal CX. With primary
winding T thus energized, current is transferred to
secondary winding 5 of the transformer and non-
coded alternating current is supplied to the rails
of the section D—E. The connection of wind-
ing 9 of track relay TR to secondary winding (4

of transformer RT2 is now completed at back

contact 16 of directional relay EB, and winding
21 of relay TR is energized over a circuit includ-
ing terminal BX, back contact 22 of relay WB,
wire 30, back contact 31 of relay EB, winding 21
of relay TR and terminal CX. Consequently
track relay TR is picked up due to the energiza-
tion of both of its windings 8 and 21, and with
relay TR picked up, front contact 32 is closed
which is interposed in g signal circuit for con-
trolling the associated signals or any other device
desired.

I shall next consider that it is desired to es-
rablish eastbound direction of traffic and that
lever (0 is moved to its R position to establish
such direction of traffic. The placing of lever
{3 at its R position causes contact member 34 to
engage contact 35 and prepare the circuit for
eastbound directional relay EB so that when an
eastbound train enters section D—E and shunts
track relay TR, the shunting of track relay TR
closes back contact 33 to complete the circuit
of relay EB and relay EB is energized and picked
up. Directional relay EB when picked up ren-
ders transformer Tf inffective and transformer
T2 effective, ang transfers the connection -of
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winding 9 of track relay TR to the rails to the
end D which is the entrance end for eastbound
traffic. Transformer Tl is made ineffective be-
cause the circuit for its primary winding T is
opened at back contact 24 of relay EB, and trans-
former T2 is made effective because its primary
winding 8 is energized over a circuit which can
be traced from terminal BX through any one of
the code contact members of coder CD, the
eastbound code selection network governed by
traffic conditions to the right of section D—E,
resistor 38, front contact 35 of relay EB, back
contact 26 of relay WB, primary winding 8 of
transformer T2 and to terminal CX. Hence
there is induced in secondary winding 6 of trans-
former T2 and supplied to the rails at end E of
section D—E coded alternating current, such
coded alternating current being effective to con-
trol the cab signal apparatus of the eastbound
train. The connection of winding 8 of track re-

"lay TR to the rails now includes front contact

18 of relay EB and the winding {1 of relay trans-
former RTI. Winding 21 of track relay TR is
supplied with coded alternating current from
terminal BX over a code contact member of coder
CD, the eastbound code selection network, front
contact 40 of relay EB and winding 21 to ter-
minal CX. Consequently when this eastbound
train vacates section D—E, track relay TR is
effectively energized and picked up during the on

" period of the coded alternating current, and

track relay TR on picking up opens back contact
23 interposed in the circuit of directional relay
EB causing relay EB to be released and the re-
lease of relay EB in turn causes the apparatus
to be restored to its normal condition, it being
assumed that the operator also moves lever 10
to its normal position N.

Tt is to be pointed out that in the event switch
82 is reversed to permit an eastbound train to
enter section D—E over the crossover of which
switch 82 is a part, control lever 18 is moved to
its position R to. prepare the circuit for east-
bound directional relay EB so that when the lead-

_ing wheels pass the insulated Joints of the cross-

over and enter the track circuit of section D—E
shunting track relay TR, the release of relay TR
causes the eastbound directional relay EB to be
picked up to render transformer T1 ineffective
and transformer T2 effective and to transfer the
connection of winding 9 of relay TR to the end D
of the section the same as previously described.
It is clear from an inspection of the drawing that
the coded current supplied to the rails through
transformer T2 flows in the rails of the cross-

" over due to the cross bond and is effective to con-

trol the cab signal equipment of the train mov-
ing over the crossover. Since the transformer T
is ineffective and supplies no current to the rails
at end D of the track section the cab signal equip-
ment will not be adversely affected due to the
presence of any non-coded current in the rails.
Again, since winding 9 of frack relay TR is con-
nected to the rails at the end D of the section and
winding 21 is energized by coded alternating cur-
rent it follows that when this eastbound train
entering the section over the crossover including
switech S2 vacates the section, track relay TR is
picked up and the apparatus restored to its nor-
mal condition.

Again, in case switch S{ is reversed and an
eastbound train enters the section at end D and
moves over the crossover of which switch S is a
part, control lever 10 is moved to its R position
to prepare the circuit for directional relay EB.
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and that relay is picked up when the trick re-
lay TR is shurited due to theé leading pair of
wheels passing the insulated joint at ehd D of
the track sectioh. Theé picking up of diréctional
relay EB causes trarisformer Tt to be ineffective,
trahsformer T2 effective for supplying coded al-
ternating current t6 the rails, and winding 9 of
relay TR to be transferred to the rails at end D
through the transformer RTI in the same man-
ner as pointed out hereinbefore for the previous
eastbound trains. The coded current applied to
the rails through transformer T2 flows in the
rails of the crossovér of which switch St is g part
due to the cross bond and hence the cab signal
apparatus of the train is effectively controlled
until the head end of the train moves beyond the
insulated joints of the crossover. When this
train vacates the section, the track relay TR is
picked up by the coded altérnating current and
the apparatus is restored to its normal condition.

I shall next cconsider that it is desired to
establish westbound direction of traffic to petrmit
a westbound train to move through thé section
from end E to end D. Control lever (9 is now
roved to its L position to prepare thé circuit for
westbound directional relay WB which circuit
includes back contact 33 of track relay TR and
lever contact 34—36. Hence when the ledding
pair of wheels of the westbound train passes the
insulated joints at end E and track relay TR is
shunted and released, directional relay WB is
energized and picked up. The picking up of
directional relay WB causes transformer T2 to be
ineffective, transformer T1 to be effective for sup-
plying coded current, and winding 8 of track re-
lay TR to remain connected to the rails at end B
through transformer RT2. Transformer T2 is
ineffective because the circuit to its primary
winding 8 is held opén at back contact 28 of re-
lay WB, and transformer T1 is eifective to supply
coded alternating current due to a circuit which
can be traced from terminal BX over any one
of the code contact members of coder CD, the
westbound' code selection network governed by
trafiic conditions to the left of the track section,
wire 43, front contact 48 of relay WB, resistor 23,
back contdct 24 of relay EB, primary winding 1
and to termiral CX. The coded energy thus sup-
plied from sécondary winding 5 to the rails effec-
tively controls the cab signal apparatus of the
westbound train. Winding 21 of track rélay TR
is also energized by coded current over a circuit
including terminal BX, a code contact member of
coder CD, westbound code selection network,
wire 43, front contact 44 of relay WB, wire 30,
back contact 31 of relay EB, winding 21 and ter-
minal CX, and it follows that when the west-
bound train vacatés the section D—E the track
relay is' picked up during an on period of the
coded current. The picking up of relay TR causes
the westbound directional relay WB to be re-
ledsed with the result that the apparatus is re-
stored to its normal condition, it being assumed
that lever 1@ is restored to its normal position N.

In caseé a westbound train is to enter the sec-
tion over the crossover of which switch St is a
part, control lever .16 is moved to its L position to
prepare the circuit for westhound directitngl re-
lay WB so that relay WB is pickéd up wheh the
leading pair of wheels of this westbound train
enters the section by moving across the insulgted
joints of the crossover and shunts the track relay
TR. With westbound directionial relay WB picked
up, transformer T2 is ineffective and coded energy
is supplied ‘to the rdils through transformer T

i3
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over theé same circuit fraced heréinbefore. It is
apparert that this codéd current supplied to the
rails through transformier T will flow in the
rails of the crossovér due to the cross bond and
herice the cab signal apparatus on the train will
e effectively energizéd. It i§ also clear that
track rélay TR i energized and picked up during
the on period of the coded energy when this train
vacatés the section at end D and the picking up
of track relay TR reledses directional relay WB
to cause the apparatus to be restored to its normal
condition. In the évent the westhound train is
tp leave thé section over the crossover of which
switch SZ is a part, the control lever 10 is moved
to 1t5 L position to prepare the circuit for west-
bound directional relay WB and that relay is
picked up when track relay TR is released due
to the traid entering the section at the end E.
With directional relay WB picked up coded energy
is supplied to the rails through transformer TI
and transformer T2 is rendered inefféctive. It is
apparent that the coded energy supplied to the
121ls through transfermer Tl will control the cab
sigridl apparatus until the head end of the train
movés beyond the insulatéd joints of the cross-
over of which switch S2 is a part and that when
the train vacates the section track relay TR will
be pickéd up by the coded energy angd directional
relay WB will be released causing the apparatus
to be restored to its norinal condition.

It follows from the foregoing description that
I have provided novel track circuit apparatus for
applying codéd energy to either énd of track sec-
tion which is sigrialed fori traffic to move over the
section in eéfther directioh, and which apparatus
hds a furthér advantage that loss of control of
the cab sighal is avoided whén the trdain enters
the Section over a ciossover.

Althcough I have herein shown and described
only crie fofin of rdilway traffic controlling appa-
ratus embodying my invention, it is understogd
that various chénges and moddifications may he
made thereini withih the scope of the appended
clainis without departing from the spirit and
scopé of my invention.

Hdvirig thu$ described my invention; what I
clagim is:

I. In combination, & section of railway track,
a fitst dnd s second track transformer having
théir -secondary windings connected across the
rails at a first and a second end of said section
respectively, a track relay, & source of coded al-
ternating current, a first and a second directional
relay, circult means inéluding contacts of said
first and seconyd directional relays to connect said
codad 'a;lt'érnating‘ curtent source to the primary
winding of ‘said first transformer and the track
relay across the rails at said second end of the
section when sdid first directional relay is re-
leased dnd said second directional relay is picked
up and to connect said coded alternating current
source to thé primary winding of said second
transformer and said track relay across the raiis
at said first end of the section when the first gi-
rectional rélay is picked up and the second direc-
tional relay is released; and means including g
back contdct of saidl track relay and contacts of
a Inultiple position circuit controller to energize
either the first or the seconid directional relay.

2. In' comibination, a section of railway track,
a first and a second track transfoimer having
their secondary windings connected across the
rails at a first and a sécond end réspectively of
sald section, a track relay, a source of altérnating
current; coding means operative to code such al-
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ternating current, a first and a second directional
relay; circuit means including contacts of said
directional relays to connect said current source
to the primary winding of said first transformer

angd said track relay across the rails at said sec- -

ond end of the section when both directional re-
lays are released, to connect said current source
through the coding means to the primary winding
of said second transformer and said track relay
across the rails at said first end of the section
when the first directional relay is picked up and
the second directional relay is released, and to
connect said current source through the coding
means to the primary winding of said first trans-
former and said track relay across the rails at
said second end of the section when the second
directional relay is picked up and the first direc-
tional relay is released; and a manually operable
means operable to a normal, a first direction and
a second direction position for cooperating with
a back ccnilact of said track relay to cause the
directional relays to be released at said normal
position, the first directional relay picked up and
the second directional relay released at said first
direction position and the second directional re-
lay to be picked up and the first directional relay
released at said second direction position.

3. In combination, a section of railway track,
a first and a second track transformer having
their secondary windings connected across the
rails at a first and a secong end of the section
respectively, a track relay, a source of alternating
‘current, coding means to code said alternating
current, a first and a second directional relay,

circuit means including back contacts of said di- ¢

rectional relays to connect said current source to
the primary winding of said first transformer and
said track relay across the rails at said second
end of the section to energize said track relay
by non-coded alternating current under a nor-
mal unoccupied condition of the section, other
circuit means including a front contact of said
first directional relay and a back contact of said
second directional relay to connect said current
source through said coding means to the primary
winding of said second transformer and said track
relay across the rails at the first end of the sec-
tion for use in control of cab signals on a train
moving from the first toward the second end of
the section and to reenergize the track relay
when that train vacates the section, a further
circuit means including a front contact of said
second directional relay and a back contact of
said first directional relay to connect said cur-
rent source through said coding means to the
primary winding of said first transformer and said
track relay across the rails at said second end of
the section for use in control of cab signals on a
train moving from the second toward the first end
of the section and to reenergize the track relay
when that train vacates the section, manually
controlleq means having a first and a second and
3 third position; means governed by the manually
controlled means to cause said directional relays
to be both released, the first directional relay to
be picked up and the second directional relay to
be released and the first directional relay to be
released and the secong directional relay to be
picked up at said first, second and third positions
respectively; and a back contact of said track
relay interposed in the last mentioned means to
delay the governing of said directional relays by
said manually controlled means until a train en-
ters the section ang to restore the supply of non-
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coded alternating current when the train vacates
the section. '

4. Tn combination, a section of railway track
a source of current, coding means operative to

‘code such current, a track relay; directional

means operable to a normal condition, a. first di-
rection condition and a second direction condi-
tion; circuit means controlled by said directional
means to connect said current source ang said
track relay across the rails at a first and a second
end respectively of the section under said normal
condition, to connect said source through said
coding means and said track relay across the rails
at said second and first ends respectively of the
section under said first direction condition and to
connect said source through said coding means
and said track relay across the rails at said first
and second ends respectively under said second
direction conditicn; circuit means to selectively
govern the conditions of said directional means,
and a back contact of said track relay interposed
in said circuit means to delay the selection ef-
fected by the circuit means until a train enters
the section.

5. In combination, a section of railway track
including a track switch, a first and a second di-
rectional relay corresponding to eastbound and
westbound traffic respectively in the section, a
source of alternating current, coding means for
coding such alternating current; a first and a
second track transformer having their secondary
windings connected across the rails at the west
end and east end respectively of the section, a
track relay, circuit means including a back con-
tact of each of said directional relays to connect
said alternating current source to the primary
winding of said first transforimer and to connect
said track relay across the rails at the east end
of the section for energizing the track relay with
non-coded current when the section is unoccu-
pied, another circuit means including front con-
tacts of said first directional relay and a back con-
tact of said second directional relay to connect
said alternating current source through said cod-
ing means to the primary winding of said second
transformer angd said track relay across the rails
at the west end of the section for use in control
of cab signals of an eastbound train moving over
said switch and for energizing the track relay
when that train vacates the section, cther circuit
means including a front contact of said second di-
rectional relay and back contacts of said first
directional relay to connect said alternating cur-
rent source through the coding means to the pri-
mary winding of said first tramsformer and the
track relay across the rails at the east end of
the section for use in contrel of cab signals of a
westbound train moving over said switch and for
energizing the track relay when that train vacates
the section, and manually controlled means for
selectively controlling the positions of said direc-
tional relays.

6. In combination, a section of railway track,
a first and a second directional relay correspond-
ing to eastbound and westhound traffic respec-
tively in the section, a source of coded alternating
current, a first and a second track transformer
having their secondary windings connected across
the rails at the west end and east end respectively
of the section, a two-winding track relay, circuit
means including contacts of said directional re-
lays to connect said coded current source to the
primary winding of said second transformer and
to one winding of said track relay and to connect
the other winding of the track relay across the
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rails at the west end of the section when the first
directional relay is picked up and the second di-
rectional relay is released, other circuit means in-
cluding contacts of said directional relays to con-
nect said coded current source to the primary
winding of said first transformer and to said one
winding of the track relay and to connect said
other winding of the track relay across the rails
at the east end of the section when the second
directional relay is picked up and the first direc-
tional relay is released, and circuit means in-
cluding a contact of said track relay and con-
tacts of a manually operable means for control-
ling the energization of said directional relays.
7. In combination, a section of railway track,
a first and a second track. transformer having
their secondary windings connected across a first
and a second end respectively of the section, a
source of alternating current, coding means oper-
ative to code such current, a track relay, a con-
trol contact member operable to a normal, a first
and a second position, means including back con-
tacts of said directional relays to connect said
current source to the primary winding of said
first track transformer and said track relay across
the rails at said second end of the section to ener-
gize the track relay when the section is unoccu-
pied, a first circuit including @ back contact of
salq track relay and the first position of said
contact member to energize said first directional
relay, means including front contacts of said first
directional relay to connect said current source
through the coding means to the primary winding
of said second track transformer and said track
relay across the rails at said first end of the sec-
tion for cab sighal control when the train moves
in a first direction over the section and for picking
up the track relay when that train vacates the
section, a second circuit including a black contact
of said track relay and the second position of
said contact member to energize said second di-
rectional relay, and means including a front con-
tact of said second directional relay to connect
said current source through said coding means
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to the primary winding of said first track trans-
former and said track relay across the rails at
said second end of the section for cab signal con-
trol when a train moves in a second direction over
the section and for picking up the track relay
when that train vacates the section.

8. In combination, a section of railway track
and including a switch of a crossover, a track cir-
cuit for said section and including the rails of
at least a portion of said crossover, a first and a
second transformer for supplying current to said
track circuit and said transformers having their
secondary windings connected across the rails
at.a first and a second end respectively of the sec-
tion, a source of alternating current, coding
means operative to code such current, a track re-
lay for said track circuit, a first and a second di-
rectional relay, circuit means including a back
contact of each of said directional relays to con-
nect said current source to the primary winding
of said first transformer and said track relay to
the rails at said second end to energize the track
relay over said track circuit when the section is
unoccupied, other circuit means including a front
contact of the first directional relay to connect
said current source through said coding means
to the primary winding of said second transformer
and the track relay across the rails at said first
end for use in control of cab signals when 3 train
moving in a first direction occupies said section
and said portion of the crossover and to pick up
said track relay when such train vacates the track
circuit, other circuit means including a front con-
tact of said second directional relay to connect
said current source through said coding means to
the primary winding of said first transformer
and the track relay across the rails at said second
end for use in control of cab signals when a train
moving in & second direction occupies the section
and said portion of the crossover and to pick up
said track relay when such train vacates the track
circuit, and means for selectively controlling said
directional relays.

GEORGE W. BAUGHMAN.



