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4:Claims..
.1_‘“

My-:invention. relates to.track:circuit:appara-
tus; and more particularly: to- track circuit: ap-.
paratus for. govermng both : wayside:.. and: cah.
signals.

The - present apphcatxon is. & ‘division..of: my:
copending application:for-Letters: Patent: of:the,
United States, Serial No. 636,703, filed December
22, 1945, for. Track.:Circuit: Apparatus, now.
Patent No. 2,515,642, granted July.18, 1650

In railway.signaling the track.cireuit.of a. track:
section is supplied in many cases with direct
current. for energizing: a. track. relay .when the
section is unoccupied:and with-alternating: cur-
rent for: operation.of:a:cab: signal when .a:train
moves through the.section.  ‘There: are: . well: de=
fined: operating. characteristics. prescribed fox:
track circuits..and these:characteristics are; best
met in one manner when direct current, is;used
and in a somewhat. different: manner when:alter-
nating: current-is used.. Also, when.a;track -cir-
cuit is to:be supplied with direct-current:for: one
function and with alternating: current for another.
function; it is. in the:interest: of:-economy. and.
simplicity that. a:single source; of -power:is used:

Accordingly, a.feature:of my:invention is.the
provision of - novel:- and:improyed . track: circuit:
apparaius for: control .of:-both wayside: and cab:
signals:

Another- feature; of - my. invention is:the:pro-
vision. of-improved: track. circuit. apparatus: to
supply. current. for- energizing: a. direct: current;
track relay and for:operating a:cab signal from
a; single source. of: alternating current :

invention . wm appear  as. the Speclﬁ.canon:
progresses.

To attain the foregoing features. objects: and.
advantages. of- my. invention, I provide a:novel
c1rcu1t netwoxk for connectmg & :source: of: alter-
na,tmg current.to the frack. cncmt to. supply cur-
rent through a. full wave. ‘rectlﬁherv for enerizing
the.track relay: when. the: section is.unoccupied;
and to -supply.an.alternating. current-for-ocpera-
tion.of the cab sighal-when a train moves through
the -section.

I-shall describe:two: forms of: apparatus: em-
bodymg my. invention and-shall- then:point ol
the novel features thereof:in: claims. .

In the: accompanying drawings, Figs. 1 and:2:
are diagrammatic views:showing: two. different:
forms of: track.circuit apparatus; each of-which
form of apparatus embodies:my: invention.

In. each of-the two:views.like: reference.char-
acters: are-used: t0.designate:similar. parts.

-Referring: to.Fig. 1;.the reference:characters:
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ta-and (b designate the track rails.of g railway
over which: traffic. normally moves in the direc-
tion indicated by an arrew, and: which rails are
formed: with: a. track section: D—E, the section

+ D=—HE being ordinarily one section of a series of

sections of 'a signaling systém. - The rails iq.and
ib.are-arranged to be included in a track circuit
which: also: includes a. track: relay, connected
across the rails at.one end of the.section and a
source.of :power: connected across the rails at the
other.end ofthe section.

As here shown, the track relay.is a direet cur-
rent: track relay. DTRI having. a winding. con-
nected across.the.rails adjacent the entrance end
D ofisection D—E.: The power source eomprises
a track transformer ET38 having a primary wind-
ing 29-and two secondary windings 39 and 3i.

A: portion of: secondary: winding 30: is con-
nected across input terminals 1T and {8 of recti-
fier: 19; the: portion- of the winding to be: used
being . preselected  according. to the. particular
track; section to be. supplied. The output ter-
minals, 20:.and 21 of: rectifier 19 are. connecied
across:the rails by terminal 20 being connected
to.rail -1 through a reactor 38 .and lead.wire 22;
and. terminal- 2§ being connected . to rail: la
through winding 34, resistor. 28; contact 49 of
coder CP and leadwire 21.. A capaciior. 4i:is
connected around rectifier 19 and reactor 38.

Seconuary wmdmg 30 in comblnatlon with the:
rectlﬁer {9 and the capacitor 44, which preferably
is.of relatlvely large capamtance, maintain a uni-
dlrectlonal voliage across the capacitor 4i of the
polarity indicated in Fig. 1. Secondary Wmdmg
31 provides an alternating current component to
the track circuit; the" path for which mcluaes
lead wire 22 from rail 10, capamtor 41, seconaaly
wmdmg 31i; resistor 26, ‘coder’ contact 49, and
lead wire 2T to rail la. Capacltor 4i-is thus o
mutial-element-ih ‘the direct current and altez-‘
natmg culrent supply circuits and: acts very
much hke a battery fo prov1de a, dlrect voltag
sequent dnect current and alternatmc current
components in the eurrent in the rails.. The
d1rect cmrent component is. eﬁ:‘ectwe to glerglze
the dlrect current track relay DTRI when the
sectlon is unoccupled and the. altematmg eur-
rent comnonent serves, to operate. a cab-signal
wh‘en,a,ﬂtra‘l_n occupies the track-section. The
reactor-38.prevents the -alternating current com-
ponent: from unbalanecingthe currents: between
the-two.legs:of each pair of .legs in. rectifier 19:
and. thus:prevents:any appreciable ‘direct.current
component:in:secondary: winding:39, and also re~
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duces the ripple in the rectified voltage supplied
by secondary winding 30 and rectifier (9 to
capacitor 41.

In Pig. 2, secondary winding 30 of transformer
ET3 is connected across the outside terminals of
rectifiers 8 and 9 in series and poled reverse to
each other. The junction terminal of rectifiers
8 and 9 is connected to rail e through resistor
28, coder contact 40 and lead wire 27, and a mid
terminal of winding 30 is connected to rail 1d
through reactor 38 and lead wire 22. Thus a
full wave rectified current is supplied to the track
circuit from secondary winding 30 and stich cur-
rent is available to energize track relay DTRI-
when the section is unoccupied. .

Secondary winding 31 is connected 4Cross the
track rails through capacitor 41, back contact 42

of approach controlled relay VR and resistor 26.
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Thus when relay VR is released an alternating.

current ig supplied to the rails from secondary
winding 31 and such current is available to op-
erate a cab signal when a train occupies the sec-
tion. The capacitor 41 serves to block the direct
current from winding 30, and the. reactor 38
serves to prevent the alternating current from
unbalancing the rectifiers. . Thus in PFig. 2, the
direct current component and the alternating
current component of the current.in the. rails
can be independently adjusted.

It is obvious that an approach controlled relay
VR can be provided in the connection of second-
ary winding 31 of Fig. 1 to the rails and the alter-
nating current component of the rail current for
operation of cab sighals supplied only when the
section is occupied and my invention. .contem-
plates such a modification of Fig. 1.

Track circuit apparatus.such as here d1sclosed
has the advantages that from .a single source .of
alternating current a .track circuit is. provided
at times with a rectified direct current having a
relatively small alternating current. component
for energization.of a direct current track relay,
and at other times with a current having a rela-
tively large alternating current component for
operation of cab signals;-this latter current also
having a direct current component effective-to
initially energize the track relay.

Although I have herein shown and described
but two forms of track circuit apparatus embody-
ing my invention, it is understood that various
changes and modifications may be made therein
within the scope of the appended claims with-

out departing from the spirit and scope of my

invention. N
Having thus described my invention, what I
claim is:

1. In a track circuit for a track section through

which traffic moves in a given direction, the com-
bination comprising, a direct current track relay
connected across the rails at the entrance end
of the section, a transformer having a primary

winding and a first and a second secondary wind-

ing, said primary winding connected to a source
of alternating current, a reactor having induct-
ance, a full wave rectifier; a first circuit includ-
ing in #eries said first secondary winding, said
rectifier and said reactor and connected across
the rails at the exit end of the section to supply

a full wave rectified current for energizing said-

track relay when the section is unoccupied; an

impedance device, a second circuit including in-

series said second secondary winding and . said
impedance device and connected across the rails

at the exit end of the section to supply.an alter-.
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cab signal when a train moves through the sec-
tion, said reactor disposed in said first circuit
with respect to said rectifier to substantially block
the alternating current of the second circuit from
unbalancing said rectifier, and said impedance
device disposed adjacent said second secondary
winding to minimize the flow of said rectified
current through the second secondary winding.

-2: In combination, a track section formed with
a track circuit including the track rails and a

- direct current track relay connected across the

rails at the entrance end of the section, a track
transformer having a primary winding receiving

an alternatihg current, two half wave rectifiers

connected - in - series and poled reverse fo each
other across a first secondary winding of said
transformer, said rectifiers having their junc-
tion terminal connected through a resistor to one
rail-at:the exit end of the section and said first
secondary winding having a mid terminal con-
nected through a reactor to the other rail at the
exit end of the section. to. supply full wave recti-
filed current to energize said track relay, an ap-
proach controlled relay for said section, and
means including a contact of said approach con-
trolled relay and a capacitor to connect a second
secondary winding of said transformer to the
rails at the.exit end of the section to at times
supply an alternating current to the rails to op-
erate a cab signal of a train traversing said sec-
tion.

3. In a track circuit for a track section through
which traffic moves in a given direction, the com-
bination comprising, a direct current track relay
connected across.-the rails at the entrance end
of the section, a transformer having a primary
winding and a first and:a second secondary
winding, said primary windinhg being connected
to an alternating current source, o full wave rec-
tifier, an inductance device; a first circuit means
including said first secondary winding, said recti-
fier and said inductance device connected -across
the rails at the exit end of the section to supply
a full wave rectified current for energizing said
track relay; a-second -circuit means to connect
said second secondary- winding across the rails
at the exit end of the section to supply an alter-
nating current which is available for operating a
cab signal of a train moving through the section,
said inductance device- disposed with respect to
said rectifier to substantially block the flow of
alternating current from the second circuit means
in said rectifier, and an impedance interposed in
said second-circuit means adjacent said second
secondary winding to minimize the flow of the
rectified current from said first circuit- means in
said second secondary winding. - e

4, In g track circuit:for a track sectlon through
which traffic moves in a given direction, the com-
bination comprising, a-direct current track—relay
connected across-the-rails at the entrance end:
of the section, a transformer having a primary-
winding and g first and a second secondary wind-
ing, said primary winding being connected to an
alternating current source, a full wave rectifier,
an inductance device, an impedance, a first cir-
cuit including 'said first secondary winding, said
rectifier and said inductance device having con~
nections across the rails at the exit end of the
section to supply full wave rectified current for
energizing said track relay; a second cireuit in-
cluding said second secondary winding. and said-
impedance having connections across the-rails
at the exit end of the section to supply an alter--
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nating current which is available for operating a 18 nating current.which is available for.operating
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S 6
a cab signal when a train moves through the sec~
tion, and said first and second circuits disposed _REFERENCES CITED .
in parallel for said inductance device to substan- The following refererices are of record in the
tially block the flow of the alternating current file of this patent:
supplied to the rails from unbalancing said rec- g UNITED STATES PATENTS
tifier and for said impedance to substantially i
block the flow of the rectified current supplied to ltlzuorzéa 3];)2 Niclﬂ?slgg June%%tel 938
3:;;311;5 from flowing in said second secondary 2,465,691 Martin ___ . _______ Mayr. 29,, 1949
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