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- control apparatus involving. alternating current
track circuits and embodying my invention. Fig..
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My invention relates to railway traffic contml-._
- ling apparatus, and more specifically to appmﬂ-
tus for effecting approach control of signalin
functions in a signaling system emplaymg codﬂd
track circuit current. | |
~ One feature of my mventlon is the prov:.s;on
of a system of approach control which avmds

the necessity for control line wires..
I will describe three forms of apparatus em-
bodying my invention, and will then point out

the novel features thereof in claims. | |
Fig. 1 of the accompanying drawing is a dla-

gra,mmatlc view showing one form of approach

of a portion of the apparatus illustrated in Fig.
1, and also emmodymg my invention. Big. 3 .18

a diagrammadtic view showing g modified form -

of -approach control apparatus invoilving dlrect

current track mrcmts and also embodying my 111-

- vention.
Similar reference characters refer to smnlar:

p&l ts in each of the several Vlews
The vpresent apphcat;on is a contmuatmn in

_part of my copending application Serial No.

640,208, filed October 29, 1932, for Railway traffic
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controlling apparatus, insofar as the subject ma.t-_-

ter common to the two is concerned.
Referring to ¥Fig. 1, the reference characters |
and 2 designate the track rails of a track section

"D—E along which trafic normally moves from.

left to right. Section D—E is provided at one end

- with a tr ack tmns;_mmer T which supplies alter-
nating current from a source BX—CX
track rails ¢ and £

, through the curr ent lzmltmg
reactor 2. 'The current supplied to section D—E

- from transformer T is coded by a continuously

40

in accordance with trafic
to selectw iy control. cab signals in train con--
“trol apphcafﬂons or wayside @gnqlg or bofh
For rresent purposes it is sufficient to show the
- use of but one such code, and to simplily the dis-
| cToqure by eliminating the code=selecting aoppara-
tus. Th will be understood that instead of using
. @ code coisisting 01 pn....rmcucally mterrapted cur-

operating interrupter or code transmitter CT, .
which periodically closes its contact 384 to peri-
~odically energize the prlme,ly winding 1f of

transformer 1.

~ The code transmluter CT mﬂy be energized
from any sultable source, not shown, and may.

have a number of contact members sur'h as 8, for

providing any cne of a group of distingt codes to

the track section D—E, these csdes neing selected
conditions ' In advance

transformer T, that Is,

tact 8—19 closes.

to the

(CL "46-——34)
- rent, Suﬂ.::t ntmlly the saine result can also be_

oblained by using current the magnitude or phase -
of which is pericdically varied. -
 The reference character TR deszgnauea 2 code- B
following alternating current track relay having 5
a track winding & connected with the track rails
at the other end of section D—E, through a cur-
rent limiting reactor X1, and having a local wind-
ing T winich 18 conbuantly energized from the

‘same source BX—CX which feeds track trans- 1o
former . The relay TR is s0 designed that it will

pick up on each impulse of current supplied from
it will follow the coae,

closing front contacts 8—§ and EE-—HM in step

with the track current code impulses. 15

ﬁssom&ted with the track relay TR is an aux-

iliary relay A which receives an energizing im- -

pulse from the source BX-—CX each time that
front contact 8—8 of relay TR becomes closed.
Relay A is sufficiently quick acting to pick up on 20

‘one such energizing impulse, and is sufiiciently
~slow releasing fo remain energized for a short

time interval after contact 8—8 opens and con-
It must, however, release be~
fore contact 38 of transmitter CT closes in
furnishing the succeeding code impulse, in order
that reactor X! may be short~circuited in time
to peumt relay TR to pick up. When relay A is
released, the above short circuit path sround re-

A
G

getor XU is closed over back contact §{5—18, and 306

once relay TR picks up, this path is maintained

_closed over front contact (8-—14 of relay TR..

It will now be apparent that following each

'c_crde current impulse in the rails § and 2, there

will exist a short time interval during which 35

- both front contact [7—(8 of relay A and back
- contact 8—18 of relay TR will be closed complet-
~ing an energizing circuit from source BX—CX

for tmﬂ former T! which will supply an auxiliary
current impuise to the rails f and 2 through the 40_ )

limiting resistor R. The current furmsbed by

transformer TH i-;, of such poiarity as. compared

with tize current in winding 7 of relay TR, as will -

tend to cause reverse torque in this velay, 1o avmd

~the posqul}w of false energization of relay TR. 45 _'

Reactor X! is used to prevent the track winding
5 of reTay TR from by-paasmﬁ an appreciable
portion of the current supplied by transformer
T1 and it will be evideat that reactor X! is short-

c-rcwtea at all times wbe*=1 fu?laj TR should re- o0 - .

aive curs eﬂt from track tr ansformer T, the short

cireuit being removed each time that the trans- )
former T! is conditioned to- furnish surrent to
the rails | and 4. ]

Althoug}l T have SNOWI transxormev Tl ﬂner— 85 -
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- time interval,
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gized from the same source BX—-—-—-CX whlch sSup-

plies the coded track circuit energy for relay TR,
it will be apparent that an auxiliary source of

current of different character, as for example, a
source of substantially higher frequency can be
used for this purpose, in which case the reactor X1

can be eliminated without danger of too great a

portion of the auxiliary current being by-passed
through winding 6 of relay TR. Also, if the length
of section D—E is not too great, winding 7 of re-
lay TR can be eliminated when the higher fre-

quency source is used, without appreciabie danger

of false energization of the track relay by the aux-
iliary current, particularly if relay TR is made
frequency selective,

The periodic impulses of energy frc}m trans-
former T! will energize winding 12 of transformer

T intermittently at a rate determined by the speed
of operation of code transmitter CT, and each {0 economize track circuit power and to remove

| the danger of possible false energization of the

time that contact 3—5 of transmitter CT closes,
the full-wave rectifier F will become energized
and will deliver an energizing impulse to a direct

- current slow releasing approach relay G. The

relay G is designed to be sufficiently slow releas-
ing to maintain its picked-up position when ener-
gized at the slowest code speed of transmitter
CT.

To explain the operatlon of tﬂe system as a
whole, I shall assume that track section D—E

is unoccupied, code transmitter CT is operating

and track relay TR is following the code im-
pulses being furnished from transformer T. Kach
time that contact 3—4 of transmitter CT closes,

‘relay TR will pick up, closing contact 8—8§,

whereupon, relay A will pick up. Immediately
thereafter, contact 3-—4 will open, releasing re-
lay TR, and contact 3—5 will close. For a short

closed: back contfact 8—I10 of relay TR, front

-contact 11—18 of relay A, and contact 35 of
- transmitier CT. Therefore, relay G will recelve

an energizing impulse from transformer T3,

- .through the medium of transformer T, contact

49
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3—5, and rectifier . Before contact 3—4 re-
-closes, relay A will release to short-circuit reactor

X1 so that relay TR will pick up upon the clos-
ing of contact 3—4, to repeat the sequence of op-
erations previously described.

As long as the above sequence continues, :rela,y_

G will remain picked up, maintaining its back

“contact 19—28 open so that signal S, or any other

suitable traific controlling function over which it

is desired to exercise a,pproach control, wﬂl re-

main deenerglzed

the coded energy from both relays TR and G, so
that relay A will become deenergized, releasing

relay G thereby and energizing signal S over
back contact 18-—20 and over any other suitable -
-selection apparatus which is not shown and which

determines the proper indication to be displayed
by signal S, in accordance with traff
in advance. |

- When the train leave section D—-—E relay TR
will again become periodically energized, picking.
up relay A periodically and energizing relay G, so
that signal S will become deenergized. Since the .
energy impulses flowing from transformer T! to

relay G during the “off” code reriods of trans-
mitter CT are transmitted over the rail circuit,
it will be apparent that no line wires are requlred
for effecting approach control of signal S.
Referring to Fig. 2, the apparatus of this figure
is intended fo repiace the apparatus.at the track

relay end of track section D—E of Fig. 1, elimi-

. natmg aumhary relay A and reactor Xi,
- principle of operation of Fig. 2 is essentially the

. - from a direct current source BICI,
the following contacts will all be

- relay G,

lc conditions

37, front point of contact ?! of rela,y G,

2 021,944

The

same as that of Fig, 1, in that a short energizing
impulse for relay G is transmitted from the relay
end of the track-circuit during each “off” period
of the code transmitter CT when the section is un-

occupied.  That is, back contact 8—10 of relay TR

will close shortly after the opening of confact
3—£& of transmitter CT, and there will exist a pe-
riod of time during which both contact 8—I10
and contact 3—3 will be closed, permitting an

energy impulse to be transmitted from trans-

former T?, over rails | and 2, to energize relay G.
1f desired, a slow releasing alternating current
relay may be used to replace the combination of

rectifier F and relay G. Also, as mentioned here-
Inpeiore, relay TR can be of the single element
- type, the purpose of the local winding 7 being

relay by the current impulses supplied from trans-
former T!. It will be apparent also, that al-

10

15

20

though an alternating current system has been - '
illustrated, the invention can be utilized as well

on systems using direct current track circuits of
the coded type and direct current relays, it being
merely necessary to eliminate transformers T and
T1, and to substitute a direct current source for
the source BX—CZX, in a manner which Wll] be
obvious to those skilled in the art.

Referring to Fig. 3 of the drawing, there is
shown at one end of section D—E!, g direct cur-
rent track relay TR capable of following code

impulses of direct current delivered to the rails

at the other end of the section. The coded di-
rect current for operating relay TRI is supplied
| .over the
front points of contacts 21 and 22 of slow acting
and coding contact 3—5 of the con-
stantly operating code transmitter CT. The cod-
ed alternating current for the control of cab
signaling apparatus is also furnished from the
source BIC!, over the pole- -changing contacts 23
and 24 of the tuned reed alternator TA, and the

back points of contacts 21 and 22 of relay G' as
well as coding contact 3—5,

25

40

45

The tuned alternator TA. 1s of the usual “buzz- |

er” type and comprises a reed 25 which is me-
chanically tuned to vibrate at the desired alter-
nating current frequency so that this reed alter-
nately opens and closes the energizing circuit

50

for winding 27, over the normally closed contact

25—285. The tot&l movement of reed 2% when

o perating, is sufficient to operate contacts 23 and
Should a train enter section D—R, it will shunt'

24 irom the normally open position to the upper
and lower closed positions, whereby the current
applied to section DI—E! from the source BLCH
becomes pole-changed at the frequency of oper-
ation of reed 25. In this manner, alternatin;
current for the effective control of cab signal-

ing apparatus is d.c,lwered to the raals of section
DI_F1

‘Under norma.l COIldlthIlS when sections DI—!
is unocecupied, coded current is supplied to relay
TR! over a circuit which may be {raced frnr1
the right-hand terrainal of battery B!C!, wire 23,

‘front point of contact 22 of relay G, wire 28,

contact 3—5 of code transmitter CT, wira 29,
rail 2, wires 3¢ and 32, winding of ralay TR,‘
wire. 33, rectifier 34, wire 25, rail {, wires 25 and
arcl
wire 38, to the battery BICL
contact 3—38 of transmitter C'T' opens to inter-
rupt the rail current, relay TR! will release, open-

‘ing its front contact 3Y and closing its back con-

- Bach time that

55

60

6o

70



LU

20

- alternator TA remains inactive.
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tact 40 Centact 39 controls the energlzatmn of
| and each time that
TR! picks up, relay Al will also pick up. The re-.
lease time of relay Al should be sufficiently short

the slow acting relay Al,

" to insure opening of contact 4f, before code

 transmitter contact 3—9% reelesee
the sources BC and BIC! would be superim-
posed on each other, which condition is to be

Otherwise,

avoided because these sources are of opposite

‘polarity in order that there will be no danger
- of source BC picking up the pelarlzed relay TR =
Tt will be noted that there is a time interval

.clurmg the “off” period in each code cycle when
~ one speed, to simplify the disclosure, it will be

contact 3—=& of transmitter CT, back contact 40

5 of relay TR, and front contact 41 of relay Al
are all eleeed At such times, an impulse of cur-

rent is delivered to. the relay Gi, over a circuit

‘which may be traced from cne terminal of the
battery BC, front.

contact 8! of relay Al, wires
82 and 3¢, rail 2, wire 38, confact 3—4 of trans-

‘mitter CT, wire 43, Wmdmg of relay G, wires 44
- and 386, rail {, wires 35 and 49, and back contact
AG of relay TRl to the other terminal of bat-

tery BC. Relay G! is sufficiently slow acting to

bridge the time intervals between the current im-
so that nor- .

pulses supplied from- source BC,
mally, relay Gl rema ins picked up, and the tuned

crletlon given thus far, it will be apparent that

energy from battery BIC! is applied at the rlght-
hand end of section D'—E! for causing the track

- relay TR! to fcliow code, and during the “off’

e
>

code intervals energy from battery BC is applied

at the left-hand end of section DL-——El for main-

taining relay G1 energlzed.
When g train enters sectlen._Dl—-—El relay TR |

 will be shunted, opening contact 28, and there-

40
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previous ins tant.

by permanently deenergizing relay Al.. 'Fhe

opening of contact 41 of relay A dis sconneets:
“hattery BC irom the ralls thereby insuring the
release of relay G! at the other end of the sec-
‘tion. Even before battery BC is disconnected,

the shuntlng sction of the train deprives relay G*

~ of energy, so that a moment after the train en-
45 “ters - section D—E!, relay G' releases, closing
. jts back contact 46 as well as the back points of
contacts 21 and 22. Back contact 4% closes the
~ energizing . ‘circuit for winding 27 of the tuned
- alternator TA, thus initiating the pole- changmg
action of contact fingers 23 and 24. _.
As soon as the front points of eentaets ‘23 an.d._ -

_,,.;a become closed, the train will begin te receive’

cab signal controlling current over a circuit

| ~which may be traced from the right-hand fter-
55 minal of battery BICH,

~ contact 23, wire 48, back point of contact 21,
wires 37 and 36, rails { and 2, wire 30, centaet_

wire 47, front pomt of

3—5, wire 29, back point of eeptaet 22, wire 48,

" front point of contact 24, and wire B8, to the
When the back

- poinis-of contacts 23 and 24 are closed, the traek

other terminal of battery Blcl

feed circuil is the same as just traced, Wlth the

exeeptlen that wires 48 and £8 are now con~
nected to the opposite terminals of the battery
CBICL sp that the instantaneous polarity of the
-.ra11'cu1"rent is eppesrte to that existing at the’
It will be apparent thereiore,

that during the “on” code interval when contact’

3—5 of transmitter CT 1s closed, the: section
Dl—--El is supplled with alver natmg eurrent orlg-

inating in the battery BICL,
| When the train leavies the seetlen D1-——E1 g
relay TRI will pick up on. the half-waves of the
_altematmg current which pass through the rec-

- tifier M and rélay Al w111 pmk up, 111 turn. As

B prewdes cab signal control.

- From the de-

“track current supplied from said source, & track .
- orelay reeewmg energy from said rails and ar-
B ranged to release durmg each interruption ef the .

| seen as relay TR1 releases durmg the next “of‘f” |
code impulse, relay G* will receive a pickup im-
pulse, as previously explained, and the system
will be restored to its normal condition in which
 relay G! is energized and th.e tuned alternater.

" TA is deenergized.

By shifting the p051t10n of wn*e 38 W1th re-

‘spect to the cells of the battery B1C, an adjust-
ment of the coded direct current level. for way-

side control can be obtained, independently of 10
the level of the coded alternating current which
‘Although contact

finger 3 has been described as operating at but

obvious that the code transmitter CT can be 15
made to eperate finger 3 at different speeds which
are selected in accordance with traffic conditions
in advance. When this is done, the rail current
will be eoded at different. frequencies, for selec-
tively controlling multiple aspect wayside and gg -
cab szlgnals in the usual and well-known manner.
t+ is not essential that the track relay TR! be
of the polarized type, because the rectifier- 34 is

- poled in such a dir ection as to prevent an appre-
ciable amount of current supplied by source BC o5 =

from entering the relay. IHowever,. from the
standpoint of broken down insulated rail joint
protection, the polarized track relay is to be pre-

ferred, as protection can be obtained by stagger-

ing the polarities of adJmmng traek 1rcu1ts in 30

the usual manner. .
Since the coded alternatmg current is supplled

' 1;0 the rails only upon the entry of a train into

the section, and since this current is supplied

| without the use of rotating equipment, or other g5

apparatus, such as transformers supplied with
interrupted dlrect current which :consume con-
siderable pewer in performing the direct current

to alternating current transformation, therefore,

the system disclosed has the advantage of re- 40

quiring a relatively low output from the battery

BIC!.. Furthermore, this advantage is obtained

~with apparatus which is relatively simple and in-

expensive, and which embodies all of the usual -

“safety featuree reqmred by qystems of this char- 45 -
acter. =

-~ Although I have herein shewn and descmbed- |

only three forms of apparatus embodying my in-
vention, it is understood that various changes

and modifications may be made therein within g4 . -
‘the scope of the appended claims without depart-

ing from the spirit and scope of my invention.
Having thus deserlbed my - invention, What I

- claim is:

1. In cembmatmn 2 sectmn of rallway traek, 55;..&--
means for supplying periodically interrupted

track current to the rails at one end of said sec- -
- tion, a track relay. connected with the rails at =~
~ the other end of said section and responsive to

the periodic interruptions of said track current, g4 .
means controlled by said track relay for supplying.

an 1mpulse of current to the rails at said other

end of the section during each periodic interrup-

“tion of said track current, and traffic governing |
apparatus at said one end of the sectmn con- 65‘-"-
- trolled by said current impulses. - o

2. In combination, a section of railway traek-
o, source of current for the rails of said section, a
coding device for periodically interrupting the

10

track current while said coding device is in op-

“eration, means controlled by said track relay ef-

fective eaeh time said track relay is released fer

'supplylng an impulse of auxﬂlary eurrent ‘te the 75" S - :
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4

rails of said section, an approach relay connected

with the rails of said section and governed by

sald auxiliary current impulses, and traffic con-

trolling appar atus governed by said approach re-

lay.

3. In oomblnatlon ‘a, section of rallway traok .'
a source of current connected with the rails at

one end of said section, a coding device for peri-

odically interrupting the track current supplied

from said source, a track relay connected with

ranged to follow the interruptions of said track
current, an approach relay at said one end of
the section; means for energizing said approach

relay including an auxiliary source of current, a
‘back contact of said track relay, and the rails of

sald section; and traffic governing apparatus con-
trolled by said approach relay.

4, Tn combination, a seotlon of railway traok
a source of current for the rails of said section:
a. coding device having a first and a second con-
tact which close alternately, said first contact
acting to interrupt the track current supplied

from said source; a track relay receiving energy
from said rails and arranged to release during
each interruption of the track current while said
coding device is in operation, means controlled

by said track relay effective each time the frack

relay is released for supplying an impulse of cur-

rent to the rails of said section; an approach

relay connected with the rails of said section -
- through said second contact and energized by
sald current impulses, said approach relay being.

sufficiently slow releasing to bridge the open cir-

cuit interval of said second contact while said

coding device is In operation, and traffic con-

trolling apparatus governed by said approaoh

relay

first and a second contact which close alternately,
sald first contact acting to periodically interrupt
the track current supplied from said source; a

two element track relay one element of which is

connected with the rails at the other end of said
section and the other element of which is con-

stantly energized from said source, said relay be-

ing arranged to follow the interruptions of said

‘track current; an approach relay connected with
the rails at said one end of the section, means

including a back contact of said track relay for

supplying current from said source to the rails at

said other end of the section for controlling said

approach relay over said second contact, the po-.
larity of said current being so chosen as to op-
pose the energization of said track relay, and

traffic governing apparatus controlled by sald

approach relay.
6. In combination, & seotlon of rallway traok a

source of current connected with the: rails at
one end of said section; a coding device having a
first and a second contact which close alternately,
said first contact acting to periodically interrupt

‘the track current supplied from said source; a

track relay connected with the rails at the other
end of said section and arranged to follow the

interruptions of said track current; an auxiliary
relay controlled by a front contact of said frack

relay, said auxiliary relay being so designed as

to remain energized for a brief interval follow-
- ing the opening of said front contact; an ap-

proach relay connected with the rails at said one
end of the section over said second contact: a
olrcu_lt for supplying current to the rails at said

9. In combination, a section of rallway track, -
a source of current connected Wlth_.the_ rails at
one end of said section; a coding device having a

2,021,944

other end of the section for controlling said ap-
proach relay which circuit includes a source of

- current, a back contact of said track relay, and

a front contact of said auxiliary relay:; and traf-

- fic governing apparatus controlled by said ap- 5

proach relay.
7. In combination, a seotron of rallway traok a

- source of current connected with the rails at one .
~end of said section; a coding device having a

first and a second contact which close alternately, 10 -
said first contact acting to periodically interrupt
the track current supplied from said source: a
track relay connected with the rails at the other
end of said section through a current limiting
Impedance and arranged to follow the interrup- 15
tions of said track current; an auxiliary relay
controlled by a front contact of said track relay,
said auxiliary relay being so designed as to re-
main energized for a brief interval followmg the
opening of said front contact: an approach relay 20
connected with the rails at said one end of the
section over said second contact; a circuit for
supplying current to the rails at said other end of
the section for controlling said approach relay
Wthh circuit includes a source of current, a back 25

- contact of said track relay, and a front contact

of said auxiliary relay; two short-circuiting
paths around said current Ilimiting impedance
one of which Includes a back contact of said
auxiliary relay and the other of which includes a 30
second front contact of said track relay, and
traffic governing apparatus controlled by sald

| approach relay.

8. In combination, a section of rallway traok

‘means for supplying periodically coded unidirec- 35

tional track current to the rails at one end of said

section, a code-following track relay receiving

energy Irom the rails at the other end of said
section, means controlled by said track relay for

supplying an impulse of current to the rails at 40

sald other end of the section during each code
cycle of said track current, an approach relay
receiving energy from the rails at said one end

- of the section and energized by the continuing

succession of said current impulses, and means 45
effective when said approach relay becomes de-

- energized for supplymg alternating current to

the rails at said one end of the section.

9. In combination, a section of railway track,
means for supplying periodically coded unidirec- 50
tional track current to the rails at one end of
said section, a code-following track relay receiv-
ing energy from the rails at the other end of said
section, means controlied by said track relay for |
supplyrng an impulse of current to the rails at 95
sald other end of the section during each code
cycle of said track current, an approach relay

- recelving -energy form the rails at said one end
of the section and energized by the continuing

succession of said current impulses, and means 60
controlled by said approach relay effective upon
the entry of a train into said section for sup-
plying coded alternating current to the rails at
said one end of the section.

10. In combination, a section of rallway track, 69
a source of direct current, a code-following track |
relay for said section, a coding device having a
normal and a reverse contact, an approach relay,
means including a front oontaot of said approach
relay and said reverse contact for supplying the 70

“rails of said section with periodically coded uni-

directlonal track current from said source, means |
controlled by said track relay for supplying an

‘impulse of current to the rails of said section
- during each code oycle of said track current, a 5
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‘circuit including said norma,l contact for main~ relay receiving eénergy from the rails at the other

taining said approach relay energized by the

continuing succession of said current impulses, a
tuned alternator, and means governed by said
alternator and including a back contact of said
approach relay as well as said reverse contact

for supplying coded alternatmg current to the

rails of said section. |

11. In combination, a section of railway track,
a, source of direct current, a code-following track
relay for said section, a coding device having a

normal and a reverse contact, an approach re-
lay, means including a front contact of said ap-

roach relay and said reverse contact for supply-
ing the rails of said section with periodically
coded unidirectional track current from said

- source, means controlled by said track relay for

supplying an impulse of current to the rails of
said section during each c¢ode cycle of said track
current, a circuit including said normal contact

for maintaining said approach rela,y energized
by the continuing succession of said current im-

pulses, 2 normally deenergized tuned alternator,

means effective when said approach relay is de-
energized for energizing said tuned alternator,

and means for supplying current from S&Id al-r
-_ternator to the rails of said section.
section of reilway track'

12. In combination, a
g, first source of direct current, a direct current
code-following track relay for said section, a cod-
ing device having a normal and a reverse con-

tact, an approach relay, means including a front
contact of said approach relay and said reverse
- contact for supplying the rails of said section with

coded unmidirectional current irom said first

- source, a slow acting relay energized over a front

contact of said track relay, a second source of
direct current, means including a back contact

of  said track relay and a front contact of said

slow acting relay for supplying current from

said second source to the rails of said section, a.
-~ ecirceuit including said normal contact for main-

taining said approach relay energized with rail
current supplied from said second scurce, a tuned
alternator having pole-changing contacts, and

- means effective when said approach relay is de-

energized for causing said tuned alternator to
supply alternating current from said first source

over said pole-changmg conta,cts to the rails of

said section. |
13. In combination, a section of ra,llwa,y track |

mea,ns for supplying periodically coded umdlrec-

tional track current to the rails at one end of

: _sa,ld section, a d,lrect current code-followmg track

5

end of said section, a slow acting relay energized

~over a front contact of said track: relay and hav-

ing a release time sufficiently short to release dur-
ing each code cycle of said track current, means 5
controlled by said track relay and said slow act-
ing relay for supplying an impulse of current to
the rails at said other end of the section during

‘each code cycle of said track current, an ap-

proach relay receiving energy from the rails at jg

said, one end of the section and energized by the
- continuing succession of said current ilmpulses,

a tuned alternator having pole-changing con-
tacts, and a circuit including said pole-changing
contacts as well as a back contact of sald ap- 15
proa,ch relay for supplying permdmally pole-
changed current from said source to the rails
a,t said one end of the section.

14. In combination, a section of ra,llwa,y track,
a source of direct current, means for supplying 20
periodically coded unidireﬁtional track current to
the rails at one end of said section, a code-
following track relay receiving energy from the
rails at the other end of said section, means con-

~ trolled by said track relay for supplying an im- 25
pulse of current to the rails at said other end, of

the section during each code cycle of said track

~ current, an approach relay receiving energy from.

the rails at said one end of the section and ener-
gized by the continuing succession of said cur- 30
rent impulses, and means effectlve when said ap-

proach relay becomes . deenergmed for supplying

periodically pole-changed current from said

source to the rails at said one end of the section,

15. In combination, a section of railway track, 35

a first source of direct current, a polarized direct

current code-following track relay for said sec-
tion, said track relay being responsive to current
of normal relative polarity only, means for sup-

plying the rails of said section with coded uni- 40
“directional track current of normad polarity from

said first source, an approach relay receiving
energy from the rails of - said section, a second
source of direct current, means efiective when

said track relay is d.eenerglzed for supplying 45

direct current of reverse polarity from said sec-

ond source for maintaining said approach relay

in the energized condition, a tuned alternator

‘having pole-changing contacts, and a circuit in-

cluding said pole-changing contacts as well as a B0

‘back contact of said approach relay for supplying

pemodlcally pole~changed current from sald ﬁrst

-' source to the rails of said section.
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