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31 Claims.

. My invention relates to railway traffic con-
trolling apparatus and is directed more par-
ticularly to the control of traffic in a single track
two-direction system wherein centralized traffic
- control or other suitable manual control is used -
for establishing the traffic direction. A distin-
guishing feature of my system is that it employs
normally deenergized track circuits and dispenses
with all control line wires except the coded C.
T. C. line circuit, if C. T. C. control is used.
One object of my invention is to provide a
normally deenergized track circuit system of sig-
naling for traffic moving in either direction on
a single track, without employing the usual con-
trol line wires. Another object of my inven-

- tion is to establish the desired .traffic direction

merely by moving a traffic lever at the control
office, the checking and safety features of the
system being brought into play automatically as
a result of such movement. A further object of
my invention is to provide certain inter-controls
on the C. T. C. machine, if used, to prevent in-

terference with the established traffic direction

. when the entrance signal is at proceed or the
section is occupied by a train. A still further ob-
‘Ject of my invention is to provide for the propey
control of highway crossing signals and electric
switch locks in a normally deenergized, non-line- -
wire system of the character herein disclosed.
An additional object of my invention is to use
but one set of code responsive apparatus for con-
trolling both signals at intermediate locations.
A further object of my invention is to provide a
block indication for certain track circuits by po-
larizing the code effective therein. Other objects,
purposes, and characteristic. features of my in-
vention will be apparent from the description
which follows, -

I accomplish the foregoing objects by: apply-
ing a rail current code at the new exit end of the
stretch and cascading this code progressively over
the track circuit sections to the new entrance

- 10

15

the directional stick relays (ES and WS); em-
ploying an additional rail current of a “slow” -
code for highway crossing control purposes -in
conjunction with the normally deenergized track
circuits of my invention; and employing polarized
coded track circuits for switch lock control with-
out line wires, and feeding coded energy from
hoth ends of the section toward the electric switch
lock to indicate that the track sections on each
side of the lock are unoccupied and that, if oc-

.cupled, the train is moving away from the lock.

The present invention is an improvement on
the invention disclosed in the United Stgtes pat-
ent application Serial No. 403,502, filed on July
22, 1941, by Ralph R. Eemmerer, for Railway
traffic controliing apparatus. - : :

I shall describe several forms of apparatus em-
bodying my invention, and shall then point out

- the novel features thereof in claims,
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end to thereby check unoccupancy of the stretch .

and obtain proper restrictive indications of the
opposing signals as well as permissive indications
of the signals for the new direction; using prop-
erly controlled stick repeater relays of the traffic
lever o prevent interference with the established
traffic. direction and to permit following moves;
using ‘the code checking relay (FSA} for direc-
tional control when the stretch is unoccupied and
using the easthound stick relay (ES) and the
‘westbound stick relay (WS) for this directional
control when the stretch is occupied; using the
approach lighting relay (AR) for the controj of

In the accompanying drawings, Figs. 1g to le
taken together, with Fig, 1a at the left, are g, dia-

- grammatic view showing one embodiment of my '

invention as applied to a stretch of single track
railway extending between the passing sidings at
the two ends of the stretch. Figs. 2a and 2b taken
together, with Fig. 2q at the left, are a diagram-
matic view showing my invention applied to a
highway crossing location within a stretch of sin-
gle track such as shown in Fig. 1. Figs, Sa, 3b,
and 3c taken together, with Fig. 3a at the left,
are & diagrammatic view showing my invention
applied to the control of electric switch locks
associated with the single track stretch. Fig, 4
shows a modified form of a portion of the ap-
paratus of Fig. 3, also embodying my invention.
Fig. 4a is an explanatory track diagram for Fig, 4.
Figs. 5a and 5b are modified forms of certain por-
tions of the apparatus shown in Figs. 1a and le,
respectively, and also embodying my invention,

_Similar reference characters refer to similar
parts in each of the several views. .

Referring first to Figs. la to le, inclusive, the
stretch of track between the passing sidings PSt
and PS2 is divided by the usual insulated rail
Jjoints at locations E, F, G,H,1,J, and K, to form
a number of track circuit sections, Each of these .
track sections is identified by the reference char-
acter T with a distinguishing prefix which also
identifies the apparatus associated with that sec-
tion or location. The signals which govern traf-
flc moverments through the single track stretch
are the head-block signals 6R and {0L at the re-
spective ends of the stretch and the intermediate
signals 7 and 8 at locations G and I, The cut
section locations F, H, and J could likewise be
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provided with signals, if desired, by adding simi-
lar apparatus to that shown at the intermediate
signal locations. - !

Each section of the single frack stretch is, in
reality, provided with two track circuits, one east-
bound and one westbound, each of which inciudes
a code following track relay TR at one end and
a source of direct current track circuit energy,
conveniently shown as a battery, at the other end.
This current is properly coded under the influence
of traffic conditions, or as initiated by the op-

erator at the central control location shown dia--

grammatically as the control office in Fig, la.
Depending upon the direction of traffic move-
ment, only one or the other track circuit is effec-
tive at any one time as will become clear here-
inafter. The confrol relays involved in an east-
bound move generally carry the prefix E or R
(for right-hand) and those which control west-
bound moves include the prefix W or L (for left-
hand) in order to make the disclosure more read-
ily understandable, - .
For simplicity, I make use of but two codes,
these comprising direct current periodically inter-
rupted at the rate of 75 times per minute for
“gpproach” and 180 times per minute for “clear”
signal indications. The ceding is accomplished
by means of suitable code transmitters 15CT and
180CT which are-well known. It is understood
that for cab signaling purpcses, alternating cur-
rent coded over the contacts of these code trans-
mitters could be superimposed on the direct cur-
rent track circuits but I have not shown this
-added complication since it does not involve my
invention. Certain of the track circuits are polar-
_ized and employ polarized track relays as a means
for providing an indication by means of a block

light on the frack model as to the location of a-

train within the single track stretch. This fea-

ture will be described more fully hereinafter. Di-

rectional stick relays are used for permitting
following moves to be made without any further
action being required on the part of the operator.
: The relays 8LFSR (Fig. 1¢) and 8RFSR. (Fig.
le) adjacent the two ends of the stretch are
manually controlled traffic direction selecting re-
. lays which govern the direction of traflic move-
ment through the stretch. The commynication
§ystem by means of which the operator at the
C. T. C. machine or control office may govern
these relays may be of any suitable type, but pref-
erably it is of the selective or code type in which
communication is established intermittently by
means of impulse codes transmitted over & single
- pair of line wires to the desired control location
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or field station. The details of such:a communi-

cation system do not enter actively into the pres-
ent invention and it is deemeéd sufficient for an
understanding of the present invention to point
out that the traffic direction from right to left or
westbound is established by moving the lever 8 in

80

the control office (Fig. 1a) to the left-hand or -

L position so as to energize the traffic relay BLFSR
at the field station at the left-hand end of the
stretch (ocation E), and that the traffic direc-
tion from left to right or eastbound is established
“by moving the lever 8 to the right-hand or R posi-
tion so as to energize the traffic relay 8RFSR at
the other end of the stretch (location K). It is
understood that the communication system is also
used to provide an indication of traffic and ap-
paratus conditions within the stretch, as well as
to prevent reversal of the established trafﬁf: di-
rection except under proper conditions as will be
pointed out hereinafter. It may also be used to

()]
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govern the traffic leaving the single track stretch
at either end by controlling the signals and
switches at such ends. One form of communica-
tion system suitable for use in my system is that
shown in Letters Patent of the United States No.
2,229,249, granted to L. V. Lewis on January 21,
1941, for Remote control system, and the general
designation of the relays comprising the C. T. C.

portion of my system corresponds with that used

in this patent. In order further to simplify the
disclosure, I have used the same reference num-
bers as in the Lewis patent to designate corre-

sponding terminals or wires of the field station

code units at the two ends of the stretch, these

wires . serving to transmit analogous control or-

indication functions.

¥ shall now describe the operation of the ap-
paratus of my invention in detail, first assuming
that all of the track apparatus (except the ccde
transmitters) is deenergized, and that the op-
erator moves the traffic lever 8 to its left-hand or
I, position, thereby energizing the traffic relay
8ILFSR. The movement of lever 8 causes a con-
trol code to be transmitted from the confrol
office, over the C. T. C. line, to the field station
at lecation E, thus causing relay 8LFSR to be-
come energized. This relay sets up the traffic di-
rection from right to left, or westbound. ‘The en-
ergization of relay 8LFSR completes a circuit
which energizes the code repeating relay
6RTCTM on code to thereby transmit a corre-
sponding code to the track section 6RT. If the
home relay 6LAHR for signal 6§L.A is deenergized,
so that back contact 23 is closed, as shown, 75
code will be transmitted to condition signal TL
at location G to display an approach indication.
If, however, signal 6LA is at approach or clear,
then relay SLAHR will be energized so that 180
code will be supplied over contact 23, now closed
in its up position. As shown, signal 6LA is atf stop
so that the coding circuit for relay SRTCTM may
be traced from the code transmitter wire 75B
which is one terminal of the 75 code source, back
contact 23 of relay SLAHR, front contacts 24, 25,

and 26 of relays 5TR, 6RKM, and 8LFSR (now -

up), back contacts 27 and 28 of relays 8RSR and
8RFR, and the winding of relay 6RTCTM, to the
other terminal C of the source. Contact 24 of
relay 5TR checks that an eastbound move has
not been started past signal 6R, and contact 25
of relay 6RKM checks that the opposing signals

BRA and BRC are at stop. Since relays 6LAHR

and 6RKM are well known, the specific control
circuits for these relays are not shown in detail,
it being sufficient to associate these relays with

- their respective signals. Back contacts 27 and

28 of relays 8RSR and 8RFR, respectively, check
that traffic has not been established for an east-
bound move, as will be apparent hereinafter.
Accordingly, with the apparatus in the condition
illustrated, 75 code is being supplied to the sec-
tion 6RT from the track battery TB over the front
point of coding contact 29 of relay 6RTCTM.
The 75 code is received at location F by the
westbound code following track relay 6RWTR,
over the back point of contact 39 of the east-
bound track relay SRETR, and is relayed into the
cut section 6ART over the coding contact 31 of
relay SRWTR. This confact supplies a current
impulse from the track battery TB cver an ob-
vious circuit each time that its front point closes.
The 75 code is received by relay TWTR at loca-
tion G, over the back point of contact 32 of relay
TWCTM which results in the energization of
relay TWTFSA which is slow acting by virtue of
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. the resistor snub 33 and therefore retains its
picked up position while relay TWTR is coding.
The -energization of relay TWTFSA closes an
obvious circuit over its front contact 35 and front
contact 34 of relay TWTR for the code repeater
relay TM which follows the code and controls
one set of decoding apparatus common to both

sections 6ART and TRT. Relay TM itself is also -

common to both these sections and when traffic
is eastbound, this relay is picked up over front
contacts of the corresponding eastbound relays
TETR and TETFSA and the back point of contact
35 of relay TWTFSA.

. Relay TM will follow the code supplied by the
TWTR relay (which in this case is 75 code) and
in so doing will energize the slow pick-up, slow
release relay THR from the decoding transformer
IDT over the rectifying contact 36 of relay T™M

10

15

in the usual ‘and well-known manner.. The

transformer IDT is energized over the coding

20

contact 37 of relay TM and this circuit also in- .

cludes the front point of contact 38 of relay
TWTFSA and the back point of .contact 39 of
relay TETFSA. Should relay TM be following
the 180 code instead of 75, then the decoding
relay TDR which responds selectively to 180 code
only, because of the presence of the resonant de-
coding unit 180DU, will be energized in addition
to relay THR. Since relays TWTFSA and THR

are both energized, a 180 code circuit is completed
" for the code following relay TRECTM over the
coding contact 48 of code transmitter 180CT
and -front points of contacts 41 and 42 of relays
TWTFSA and THR, respectively, whereupon relay
TRECTM will supply 180 code from battery TB
over the front point of its coding contact 43 to
the section TRT. The operation of the west-

bound approach relay TWAR will be explained

‘ hereinafter. .

At the cut section location H, the 180 code will
be received by relay TRWTR and re-transmitted
or cascaded into section TART over the front
point of coding contact 44 of this relay. This
code will be received at signal location I in the
same manner as described for the signal location
G so that this description need not be repeated.
With relays 8WTFSA and 8HR both energized,
relay 8ECTM will be energized on 180 code over
the front points of contacts 45, 46, and 47, as at
location G, and will repeat this code into section
8RT. From this section, the code will be repeated
into section I0LT by polar relay SRWTR (which
is connected in parallel with the polarized track
relay SRWTRA), as previously explained. Re-
lays {0LTRA and {0LTR at location K will re-
ceive the 180 code and will make it possible for
the operator to clear the headblock signal 0L
50 as to permit a westbound train to enter the
single track stretch. . .

- Referrihg again to location I, it will be noted
that the code supplied to section 8RT is polarized
and is of one polarity when the 180 code decoding
relay 8DR is energized so that the front point of
contact 48 is closed, but is of the other polarity
when relay 8DR is deenergized and the back point
of contact 48 is closed. Contact 48 selects either
battery TBI or TB2 as the supply battery for
the track code and since these batteries are. op-
positely poled, polarized track circuit operation
is obtained. The reason for polarizing the block
I—K is to provide a proper block indication on
the track model, which feature will be described
more fully hereinafter. For the present, it will
be sufficient to state that the code following
biased polar track relay 10LTR at location K is

, 3
energized in parallel with the non-biased polar-
ized code following relay 10LTRA and. is checked
over the polar contacts 49 and 50 of the latter
relay to insure that the latter has responded
properly to the polarized track circuit code. The
track relays of my system such as §RWTR,
TWTR, TRWTR, etc., are preferably of the biased

- polar type which means that these relays will

respond only to current of the proper polarity.
Current of the other polarity will merely hold
these relays more strongly in their released posi-
tion. The non-biased polarized track relays such
as SBRWTRA and {0LTRA respond selectively to
current of either polarity and remain in the posi-
tion to which they were last operated.

‘‘{Returning again to location K, the coding ac-
tion of relay (OLTR will energize the decoding
transformer DT at 180 code over the coding con-
tact §1 so that both relays 10LDR and 8LFR will
become energized. Relay 8LFR is the usual code

-detecting relay which remains energized on im-
‘pulses of either 75 or 180 code.

With relay 8SLFR

* energized and polarized relay 10LTRA occupying
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- sive sections) with code.

its normal position as shown, a ecireuit will be
completed to terminal 81A of the field station
unit over front contact 52 of relay 8LFR, wire
63, and the normal polar contact 54 of relay
10 LTRA, so as to provide the operator with an
unoccupied westbound block indication on the
track model. The energization of relay SLFR
also closes a circuit to terminal 89 of the field
station unit over the front point of its contact -
56 and wires 5T and 58 to provide an indication
at the control office that traffic is established for
a westbound move. Signal {0LA or {0LC may
now be cleared by the operator in the usual and
well-known manner through the code equipment,
to permit & train to enter the single track stretch
and proceed toward the signal 6L at the other
end. If cab signaling is used, then after the
train passes signal {0LA or 10LC, a code applying
relay would be energized in the usual manner to
provide the frack section 9T (and other succes-
This code supply cir-
cuit is of conventional form and so has not been
illustrated. :

If the single track stretch should include but
one intermediate signal location (G) then the
westbound block indication can be provided, as
shown in Fig. 5b (Sh.5), over g front contact
of relay 8LFR and a front contact of the 180
code detecting relay (0LDR. The eastbound
block indication under this condition will simi-
larly be provided, as shown. in PFig. 5a (Sh, D),
over a front contact of relay BRFR and the 180
code detecting relay 6RDR. In this arrange- |
ment, it is unnecessary to polarize the code in
order to obtain a continuous block indication.

Having described the manner in which the
apparatus is conditioned for a traffic movement
in the westbound direction over the stretch, I
shall next trace the progress of a westbound
train as it moves over the various sections.

As the train enters section 9T, relay TR will
release and a circuit will be completeq for the
directiona) stick relay 8LSR over the back con-
tact 60 of relay 9TR and the front point of con-
tact 61 of relay 0LAHR which is the home relay
for signal I0LA.- If the train enters from the
siding PS?2, then the circuit for relay 8LSR will
include the back point of contact 6i and the
front point of contact 62 of the corresponding
home relay {0L.CHR for signal 10LC. Once relay
8LSR picks up, it closes a stick circuit for itself
over back contact 60 of relay TR and its own
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front contact §3. When the train enters sec-
tion  I0LT, the code detecting relay SLFR will
release, closing an auxiliary stick circuit for relay

. 8LSR over back contact 64 of relay 8LFR, back
points of contacts 62 and 61 of relays 10LCHR
and {0LAHR, and front contact 63 of relay €LSR.
This stick circuit does not include the back con-
tact 60 of relay TR so that when the train
fully clears section 9T and relay 8TR picks up,
the directional stick feature provided by relay
8LSR will continue to be maintained. Further-
more, when the train fully ¢lears sections {9LT
and 8RT so that relay 8LFR picks up on 75
cede, an additional stick circuit for relay 8LSR
will become effective in order that this relay may
remain energized during the whole time that the
stretch is occupied. Consequently, the westhound
traffic directional arrow on the track model will
remain lighted. This additional stick circuit for
relay 8LSR includes the front point of contact

- 64 of relay 8LFR, reverse polar contact 83 of
relay 10LTRA, and front contact 63 of relay
8LSR. Reverse polar contact 6% will close be-
fore relay 8LFR picks up and will remain closed
thereafter until the stretch is cleared, whereupon
relay 8DR at location I will become energized
and will restore normal polarity code to hblock
I—-K. Relay {6LTRA will then again become
energized in the normal direction.

Referring for the moment to the field statlon
unit at location K, it will be seen that the control
circuit to terminal 89 for the westbound traffic
direction indication can also be established over
the back point of contact 56 of relay 8LFR and
the front point of contact 66 of relay 8LSR, The
traffic direction indication is accordingly main-
tained to provide the operator with this infor-
mation during the whole time that the stretch

- .is" occupied. Moreover, this indication will per-
sist ‘even after the stretch becomes unoccupied,
until such time as thé operator places lever 8
in the normal or N position anqg sends out a code
to release relay 8LFSR and so to deenerglze the
track circuits.

If approach lighted s1gnals are used, the west-
bound stick relay 8WS at location I may be
picked up over front contact §62 of the approach
relay 8WAR and front contacts 67 and 68 of re-
lays SWTFSA and 8HR, respectively, when the
train approaches the signal 8L. ' If. normally
lighted signals are used, then the stick relay 8WS
will be picked up over the front contacts 67 and
88 of relays 8WTFSA and 8HR only, as soon as

code is supplied to section TART prior to occu-
pancy of the single track stretch. When once
picked up, relay 8WS is retained energized during
occupancy, over -a stick circuit which includes
-its own front contact 68 and the back point of
contact 68 of relay 8HR. This stick circuit does
not beceme operative, however, until the train
passes signal 8L: and shunts the track section
_ IART so as to release relay 8HR. With relay

8WS energized, relay 8SECTM will respond to 75

ccde over a eircuit which includes the 75 code

contact 70, frent peint of contact 11 of relay
8WS, and back peoint of contaci 47 of relay 8HR.
Relay 8ECTM will transmit 756 code of. reverse

pclarity over the front point of its contact 12
to the section I—K and the receipt of this code
ot lecati-n K will permit signal {0LA or (0LC
to provide an indication for a following move
through the stretch.

When the train clears signal TL, 75 code w111

be fed to section TRT in the same manner as.

Jjust descubed for ‘location I, whereupon relay
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8HR at location I will pick up and in so doing
will open the stick circuit of relay 83WS at-the
back point of contact 68 of relay 8HR. . If the’
8WAR contact is used in the pick-up circuif of

" relay 8WS, the latter relay will now be deener-

gized. If relay 8WAR is not used, relay 8WS
will remain energized as its ‘pick-up circuit re-
mains effective over front confacts 671 and &8
‘of relays BWFSA and 8HR, respectively. The
energization of relay 8HR will cause 180 code to
be supplied to section I—K, as previously de-
scribed. Relay 8WS must be sufficiently slow
in releasing to bridge the release period of relay
8HR for a high speed, light weight engine move-
ment past signal 8L and possible differences in
the release periods of relays 8WTFSA and 8HR.

It will be noted that relay 8WTFSA provides
the directional control when the frack section
ahead of signal 8L is unoccupied, and that relay
8WS retains the directional control when this
section is occupied. With this arrangement, one
TM relay, one decoding transformer DT, one DR
relay (§DR), and one HR relay (8HR) are suf-
ficient for the control of the two signals 8L and
8R. If the stretch contains but one set of inter-
mediate signals between the two passing sidings,
then it becomes unnecessary to polarize the track
circuit code for proper block indication because

the 180 code decoding relay {0L.DR will then in-

dicate the unoccupied condition of the block
when the track circuits are energized and traf-
fic is established for the westward direction.

I shall now explain how traffic is set up for a
move in the eastbound direction. Since relay

"{0LTCTM at location K is controlled over the
“back contacts 712 and 13 of relays 8LFR and

‘8LSR, respectively, it is not possible to energize
this relay while traffic is established for a west-
bound move because one or the other of these
relays will be energized, depending upon whether
the stretch is unoccupied or occupied. Conse-
quently, if the operator desires to reverse the
traffic direction to eastbound, the section must be
uncccupied, and he may first send out a code
(with lever 8 in the N position) to deenergize
relay SLFSR at the field station location E. When
the clear block indication light on the frack
model disappears, as it will when relay 8LFR is
deenergized due to the removal of track circuit
energy from the stretch, relay 8RFSR at the
fleld station location K may be energized by
moving lever 8 to its R position, so that relay
{OLTCTM may thereupon respond to code and
thus apply energy to the track circuit {0LT over
the front point of its contact T4. The code will
then be cascaded from right to left to the other
end of the stretch in the manner previously de-
seribed and will permit clearing of the eastbound
headblock signal 6R. Accordingly, the energi-
zation of relay 8RFSR enables an eastbound -

_ move to be established in a similar manner to

that involving the energization of relay S8LFSR
for a westbound move, as described in detail
above. It is not essential that the operator place

5 lever 8 in the N position and await extinguish-
‘ment of the block light before moving the lever

E to the R position. The traffic change may be

%

effected at any time by moving lever 8 from the
I to the R position provided that the stretch
is unoccupied at such time. Extinguishment of
the block light may occur during this process
and not necessarily prior to the lever reversal

Referring for the moment to the code starting
relays 235ST and 237ST (shown in Fig. 1b) which
control the transmission of code for energizing




2,344,578

the westbound and easthound traffic direction
control relays 8LFSR and 8RFSR at fleld sta-
tions 235 and 231, respectively, it will be noted
that energization of terminal {05 which is essen-
tial for code transmission, as will be apparent
from the Lewis patent referred to hereinbefore,
will not oceur unless the lever 8 occupies the
corresponding position and . the .corresponding
lever repeater relay 8LP or 8RP is energized.
The pick-up circuit for each lever repeater relay
is checked over a back contact of the other lever
repeater relay. Movement of lever 8 to the I.
position will pick up relay 8LP over the back con-
tact 157 of lever repesater relay 8RP. Once relay
8LP picks up, a stick circuit will be completed
therefor over its front contact 158. This stick
circuit can be maintained either over the L con-
tact of the lever, or over an auxiliary circuit
which includes the back contact 159 of the block
(unoccupied or occupied) indicator relay 8LBK
and the front contact, 160 of the traffic direction
indicator relay 8L.LFK. A still further stick circuit
for relay 8LP will be closed over the front contact
{61 of the signal indication relay I0LHK which
indicates that signal 10L displays s proceed as-
pect. Accordingly, no reversal of the traffic
direction can take place while the stretch is
occupied or while the entrance signal is cleared.
The indication circuits controlled by relays 8LFK
(terminal 89) and 8LBK (terminal 91A) are well
~ known and will be obvious from the Lewis patent
in which the corresponding terminals are num-
bered 89 and 91.

The form of traffic lever 8 which I prefer to use
is one which has associated therewith a starting
key SK which is closed during the preliminary
motion of the lever, thus applying energy more
quickly to the starting relay to avoid certain op-
erating difficulties. Use of this type of lever
makes it more easy to deenergize the signals by
moving the lever to its N pesition, since the pre-
liminary movement of the lever (before contact
L or contact R opens) makes it possible to trans-
mit the deenergizing code to the respective signal.
However, this type of lever is not essential in the
operation of my system, and an ordinary traffic
lever may be used. . .

Referring next to Figs. 2a and 2b which show a
highway crossing application of the apparatus
embodying my invention, it will be seen that the
single track stretch 1—3 is intersected by 2 high-
‘way at lecation 2. It will be understood that this
highway crossing stretch. is located at some point
In the single track between the passing sidings

PSi and PS2 of Fig. 1 but has beenshown as a -

separate portion of the complete system to sim-
plify the disclosure. .
Since the track circuits are normally deener-

gized, it becomes necessary to employ a different

-form cof energy for clearing out the highway
crossing control apparatus than the energy which
is normally used for track circuit operation. Ac-
cordingly, T make use of current impulses of a
code substantially slower than the signaling code,

such for example as a code in which the current

is interrupted at the ra*e of 20 times per minute.

Assuming now that the traffic lever 8 of Fig. 1
is in its neutral or N pesition so that neither traf-
fic dircction is established, the code transmitter
27°CT at jozcaticn 3 which supplies the 20 code
will be erergized over the back contacts 15 and 75
of the code detecting relays 3ECDR and 3WCDR,
resnectively, and wiil apply 20 code to the track
circuit 2ET—3WT. Tris supply circuit may be
traced from the upper rail at location 3, wire 11,
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back point of contact 18 of relay 3ETR, wire 19,
front point of contact 80 of coder 20CT, wire 81,
battery TB, and wires 82 and 83, to the lIower rail.
This code will be received at location 2 and will
operate the code following relay 2ETR over g, cir-
cuit which can be readily traced and which in-
cludes the back point of contact (84 of relay
2WCDR. Operation of relay 2ETR causes pick-
up of the ETFSA (eastbound front contact slow
acting repeater) relay followed by pick-up of the
ETBSA (eastbound back contact slow acting re-
peater) relay after front contact 185 of relay
ETFSA closes. These repeater relays bridge the
operation of relay 2ETR on 20 code and the clo-
sure .of front contact 186 of relay ETBSA thus
provides a check that relay 2ETR is following
code and completes the energizing circuit for re-
lay ETM.

At location 1, 20 code is similarly applied to the
track circuit {ET—-2WT so that relay 2WTR fol-
lows 20 code and causes relays WTFSA, WTBSA,
and WTM to become energized in the same man-
ner as just described. With relays WTM and
ETM both energized, the highway crossing con-
trol relay XR will be energized over the front
contacts 106 and 108 of these relays s$o that the
highway crossing signals will remain inactive.

It should be pcinted out that since relays
ETFSA and ETBSA are sufficiently slow acting
to remain picked up on 20 code, they will also
remsin picked up on 75 and 180 code. However,
the ECDR and WCDR relays are so designed as to
pick up and fo remain picked up on- 75 and 180
code, but to release on 20 code.

Assuming next that traffic is established for a
westbound move, coded energy of either 75 or 180
code will be applied to relay {WTR (depending
on traffic conditions in advance) which will cause
energization of relay IWCDR from the decoding
transformer iDT in well-known manner by vir-
tue of the operation of the coding contact 189 and
rectifying contact {90 of relay iWTR. Energiza-
tion of relay IWCDR opens the circuit for coder
20CT at back contact (91, thus. removing 20 code
from the track circuit IET—2WT which controls
the crossing.

Code operation of relay {WTR at 75 or 180
code causes this code to be repeated over front
contact 192 into the track circuit IET——2WT so
as to cause operation of the code following relay
2WTR at the crossing at '75 or 180 code instead of
20 code. Relay 2WCDR will now become ener-
gized and will close a circuit for operating the
coding relay CTM which relays the code from
section 1—2 into section 2—3. The circuit for
operating relay CTM includes front contact 193
of relay eWTR, wire 194, front point of -contact
§95 of relay 2WCDR, wire 196, back point of con-
tact 197 of relay 2ECDR, and wires 198 and 199,
to relay CTM. The code feed circuit for section
2—3 includes the front point of contact 184 of
relay 2WCDR and the coding contact 100 of re~
lay CTM.

It is obvious that instead of using relay CTM,
the code could be repeated over a contact of the

track relay itself. However, it is advantageous

from the standpoinf, of sensitivity to employ as
few contacts on the track relay as possible.
Therefore, I prefer to use the CTM. repeater.
Moreover, one CTM relay suffices for repeating
the code in either direction, as will be obvious
from the symmetrical arrangement of the ap-
raratus at location 2. It will be noted that coded
track circuit energy of 75 or 180 code may be
applied to the location 2 end of section 2—3 at
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the same time that coded track circuit energy °
of 20 code is applied to the location 3 end of
the section. The energization of relay 2WCDR
will open the control circuit of relay 2ETR, thus
deenergizing this relay. Relays ETFSA and
ETBSA will, however, retain their front contacts
closed (due to their slow release characteristic)
to bridge the open period of 20 code. During
the first open period of 20 code in section 2—3,
the 75 or 180 code will operate relays SWTR and
3WCDR at location 3. The pick-up of relay
3WCDR opens the circuit for coder 20CT at its
back contact 76, thus removing 20 code from
section 2—3. The circuit for relay SWTR will
remain effective over the back point of contact
80 of coder 20CT since this coder is so designed
as to close this contact, when deenergized.

The energization of relay 2WCDR at the cross-
ing causes the release of relays 2ETR, ETFSA
and ETBSA zalso at the crossing, but since relay
SWCDR is now energized, relay ETM is contin-

2,344,673

It will be apparent that the highway crqssing
apparatus which I have provided is such ‘that

it will operate properly to provide - protection

even though it should prove impossible {o set up
the trafic direction by means of the 75 or 180
track circuit code and a train enters the block
under train order authority. The presence of 20
code for highway crossing control under this
condition makes it possible to provide proper
and safe .operation notwithstanding unforseen
failure of the ordinary track circuit code or its
associated apparatus. ,
Referring next to Figs. 3a, 3b, and 3¢, these

. taken together in that order show & single track
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ued energized by the circuit over front contact

‘101 of relay 3WCDR so that the highway crossing
signals remain inoperative. The receipt of 75
or 180 code by relay 2WTR at the crossing will
continue to maintain relays WIFSA and WTBSA
energized (these were previously energized on 20
code) so that
gized.

‘relay WTM will also remain ener-
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When a westbound train enters the section 30

from the right and passes location 3, relay 3aWTR
will release because of the train shunt, followed
by the release of relays 3WCDR and ETM, in
turn. The opening of front contact 108 of relay
" ETM .deenergizes relay XR which thereby
initiates operation of the highway crossing sig-
nals. Relay WSR will be energized at this time
over the back points of contacts {02 and 103 of
relays ETM and ESR and will prepare a stick
circuit for itself at front contact i04. This stick
circuit will become effective with the closing
of back contact 105 as soon as relay WTM is
- released due to the occupancy by the train of
track section {—2 which results in the shunting .
of relay 2WTR. The energization of relay WSR
will close a path around front contact 106 of
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relay WTM at its front contact 107 so as to

prepare:a pick-up circuit for relay XR which
will be effective as soon as the train vacates
section 2—3 and front contact 108 of relay ETM
closes. The pick-up of relay XR will cause the
_highway crossing signals to cease operating, in
the usual manner. }

-During the time that section §—2 is gccupied,
even though section 2—3 has been vacated, re-
lay 2WCDR will remain deenergized so that track
circuit energy of 75 or 180 code cannot be sup-
plied to section 2—3. However, energy of 20
code will be applied to section 2—3, as previously
described, whereby relays 2ETR, ETFSA, ETBSA,
and finally ETM will be energized, thus cutting
out the operation of the highway crossing sig-
nals through' pick-up of relay XR, as indicated
above. - . )

‘When the westbound train vacates section {—2
and passes beyond the next signal of the single
track stretch, 75 code will be fed to the track

- circuit’in the rear of the signal and by a cas-
_ cading ‘action, this 75 code will be repeated into
all of the track circuit sections between that
‘signal and the next signal in the rear thereof.
The presence of 75 code in section 2—3 will re-
move the supply of 20 code to this section in the
manner previously deseribed. o :
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stretch similar to that shown in Figs. 1a-le, but
having two intermediate sidings or turnouts Tt
and T2 at locstions F and H, respectively. The -
system. shown in these figures makes application
of the apparatus embodying my invention to the
control of electric switch locks which are asso-
ciated with the track switches for these turn-
outs. .
In order to permit a train to leave a siding at
sn electrically locked switch, for example, the
siding T2 at location H when the stretch is un-
occupied, traffic would have to be established in
one direction or the other by a movement of lever

- 8 as described in connection with Figures la-le.

I shall assume that traffic is established in the
westbound direction, as described in detail in
connection with Fig. 1. The operation of traffic
lever 8 to the L position as described in detail in
connection with the apparatus of Fig. 1 results in
the energization of relay 8LFSR which applies
coded energy to the track circuit 6RT in the rear
of signal 6L. Since the switch lock control relay
TRWSR at location D is deenergized at this time,
the polarity of this code is vositive so as to op-
erate the polarized relay SRTWTRA at the cut
section location E to its normal position in which
the polar contacts 108 and 110 are closed to the
left. This causes the biased polar relay 6RTWTR
to pick up. The code received by relay ERTWTR
will be repeated by relay SRTWTM (which itself
is a repeater of relay SRTWTR) over 2 circuit
which includes the front point of contact 11} of
relay SRTWTM, polar contact {12 of relay
SRTWTRA closed to the left, and front contact
143 of relay TOTWM, into the section TT. This
circuit is the saime as previously described (for
Fig. 1) in connection with cut sections involving
polarized TRA relays for the control of the block
indication except for the addition of the contact.
of the OTWM relay. This relay repeats the deen-
ergized position of the electric switch lock TW, the
unoccupied condition of the short releasing track
section TOT (by means of the front contact iid

" of relay OTR), the contact of the usual time ele-
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ment release TER, and the back contact {15 of
the stick relsy 1S. The function of this portion i

.of the apparatus will be described hereinafier.

The spplication of code of positive polarity to
the section 1T will be detected at signal location
G by relays BWTRA and 8WTR, in the manner
previously described, and this code will be de-
coded in the usual manner to energize relay
SWHR alone, if signal 6L is at stop (75 code to
the rear) ; or to energize both relays SWHR and
8WDR if signal 6L indicates approach or. clear
(180 code to the rear of the signal). The ener-
gization of relay SWHR will cause 180 code to be
supplied to relay 8ECTM at location H over a cir-
cuit which includes the 180 code terminal 180B,
froni point of contact 116 of relay SWHR, front
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contact 117 of relay 8OTWM, and back contacts
i18 and 119 of relays 8EHR and BES, to relay
8ECTM. The operation of relay 8ECTM on 180

code will repeat this code into scction 8T and .

thence into section 10LT to operate relays
{I0LTRA and I0LTR at signal {6R. The control
circuits for the coding relays 9ECTM and $WCTM
are not shown for simplicity, but it will be un-
derstood that these control circuits are similar to
those shown and described for the coding relay
8ECTM. The decoding relays HR and SWDR at
location I are also not shown (except by their con-
tacts), for simplicity, since these relays and their
control circuits are identical with the correspond-
ing apparatus at locations G and H.

With relay 9WDR at location I energized (front

point of contact 120 closed) the code fed to the .

track circuit 10LT will be of positive polarity so
as to close the normal or left-hand contacts {21
and 122 of relay 10LTRA. thereby providing the
proper block indication on the track model. When
"relay 10LTRA is energized on this code, relay
8LFR of Fig. le will be energized and will trans-
mit an indication to illuminate the traffic direc-
tion arrow on the track model for a westbound
move. A clear block indication will alsg be estab-
lished on the track model because of the normal
polarity energization of relay {0LTRA. The op-
erator may now postion lever 7 at the control

office to the left-hand or L position and send out

a code to energize terminal 82 of the field station
unit so as to energize relay TLWSR at location K
which will be picked up over the front contact 123
of relay 8LFR. If a westbound train is in the

section, relay 8LSR will be energized so that relay -

TLWSR could be picked up over front contact
124 of that relay. After pick-up, relay TLWSR
closes a stick circuit from terminal 83 of the fleld
-station unit over its own front contact 125. The
energization of relay TLWSR picks up relay
8LSR over front contact 126 to thereby retain con-
trol of the traffic direction indication at the con-
trol office.

After the code has been sent to the end of the

single track stretch to energize relay TLWSR at
location K, the operator may instruct the train-
man to opergte the knife switch 8K® associated
with the electric switch lock TW at location H
for the purpose of completing a circuit for relay
8S. This relay will pick up and thereby open its
back contact 127 which is included in the circuit
for relay BOTWM, thus deenergizing this relay
and thereby opening front contact 17 in the cir-
‘cuit of relay S8ECTM. The release of relay
8ECTM will cut off the code from section 8T
and also from section {O0LT, up.to signal J0R.

. The resulting deenergization of code detecting
relay 8LFR will complete the circuit for relay

IOLTCTM at its back contact 128 so that, with
' relay TLWSR at location K energized, code of:
negative polarity will be applied to the track at

location K, over the front point of contact 129

of relay TLWSR and the front point of contact '

130 of relay {0LTCTM. This code will be either

75 -or 180 depending upon the position of signal -

10R (position of contact 87 of relay I10RAHR).
The negative polarity code will be detected at

signal 3R, location I, and will cause relay 9ETRA

to close its polar contacts in the reverse or right-

hand position, whereby relay TRWR will become -
energized over contact 131 in its right-hand posi-

tion.” Relay TRWR will now close its front con-
tact 132 and in so doing will cause negative po-
larity code to be applied to the track s_ection 8T.

-
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This code will be detected by relay 8ETRA at
location H. . .
The negative polarity code received by relay
9ETR at location I will be decoded in the same
manner as described for the other intermediate
signal location. Also, the .control of the code
supply into the adjoining track circuit 8T by the
operation of relay 9WCTM will be clear from the
previous description presented in connection with
the apparatus of Fig.. 1. N )
With relay SETRA energized on code of nega-
tive polarity, relay 8ETRA will also be energized
to its reverse position so that its normal polar
contact 133 will be open. Accordingly, the east-
bound directional stick relay 8ES will then be de-
energized. This arrangement prevents improper
operation of the stick relays such as might other-

 wise cause a locked-up condition in which both

relays WS and ES at adjoining locations would
be picked up when a train enters the main track
at an electric switch lock. This condition might
result from the fact that coded energy is applied
to both ends of the section at the same time so
that no particular direction of traffic is then
established. It is to prevent the possibility of
such a locked-up condition that I employ code of
-reverse polarity supplied to the track circuit at
one end of the section when an electric switch
lock is involved.

The negative polarity code ‘received by relay
S8ETR will be decoded in the usual manner to
energize relay SEHR which causes énergization
of relay WEHSM. Closing of the front contact

. +134 of relay WEHSM completes a circuit over

Iront contact 135 of relay 8S to illuminate the
indication lamp LW at the electric switch lock
at location H. When this indication is received,
the trainman will restore the knife switch 8KS .
to its normal or closed position so as to complete
a circuit for energizing the switch lock TW. This
c’rcuit may be traced from the knife switch 8KS,
wire {236, front contacts 137 and 138 of relays
WEHSM and 88, respectively, and wire (39 to
the switch lock TW. Relay WEHSM becomes
energized when either of the relays §WS or
SWHR is energized at the same time that either
relay 8EHR or 8ES is energized, as will be obvious
from the drawings.

When the switch is unlocked the switch may
be reversed and the train may enter the main
track and proceed westward toward signal 6L. If
relay 8WTRA at location G receives coded energy
of normal polarity, the following stick relay 8Ws
may be energized over a circuit which includes
the front points of contacts (40, (41, and 142 of
relays 8S,-80TR, and 8WHR. Relay 8WS will

‘rema’n energized -upon the occupancy of track .
- cireuit 80T, over a circuit which includes its own

iront contact 143, the back point of contact 141
-of relay 8OTR, now released, and the front point
of contact 142 of relay SWHR. When relay
S8WHR reieases following the movement of the

_train out of track circuit 80T into section TT,

the back point of contact 142 of relay SWHR

5 will be substituted for the back poin{ of contact -

é 4! of relay 80TR in the stick circuit for relay
WS. . : .

It will b2 noted that relay 8S becomes energized
following the opening of the knife switch 8KS and
that when the indication light is received, the
kn'fe switeh is restored to its closed position. In
crder to retain. relay 8S energized until the un-
lock has been accepted, a stick circuit has been
provided for relay 8S which includes the front
contacts 144 and {45 of relays WEHSM and 8S.
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Accordingly, relay 8S will remain energized until
the switch is opened and relay 8WTR is shunted
so as to deenergize relays 8WHR and WEHSM.

If, for some reason, coded energy cannot be

received over the track circuits 7T and 8T to the -

switch lock location, it will then be necessary to
operate the time element release TER which is
provided to take care of this contingency. ©Op-
eration of the time release will release the electrie
switch lock with the circuit including the knife
switch 8KS in its normal position, by closing a
circuit to the switch lock over the time release
contact 146 which is designed to close a prede-
termined time following the operation of the time
release, in the well-known manner,
Should & westbound train wish to enter the
. turnout T2, it would not be possible for relays
8ETRA and 8ETR to receive coded energy if any
portion of the train remained on the track cir-
cuit 8T of the main track. It is therefore neces-
sary to make use of the short releasing track cir-
cuit 80T immediately ahead of the switch so that
when this track circuit is occupied, the switch
lock may be energized directly over the circuit
which includes the closed knife switch 8KS, and
the back contact 147 of relay 8OTR.

From the foregoing description, it will ‘he seen
that coded energy is fed from each end of the
single track siretch toward the electric switch
lock location and when this energy is detected at
the switch lock, this indicates that the single
track stretch is unoccupied or that, if occupied,
the train is moving away from the switch lock
location toward one or the other end of the sec-
tion and has cleared the adjacent intermediate
signal.

The control of the electric switch lock at the

18

the office should be so selected that the control
code for these relays is transmitted to the en-
trance end of the block only, for if codes were
sent to both ends of the stretch, the relay at
the entrance end of the block would be the only
one to pick up because it is only at that end
of the block that the code detecting relay (8LFR
or 8RFR) would then be energized. In the sys-
tem embodying my invention, it is unnecessary

for the operator to establish an additional con-'

trol from the C, T. C. machine to the switch
lock when ‘s train occupying the main track
wishes to enter an electrically locked switch, as
the switch will be unlocked automatically by
vutue of the occupancy of the releasing track
section OT.

The switch lock control apparatus shown in

. Fig. 3 is adeguate if not more than two pairs
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cut section location F is similar to that described -

for the electric switch lock at location H. In
_the cut section arrangement, as in the signal
arrangement just described, separate EHR and

40

‘WHR relays with their individual decoding trans- -
formers are required to secure an unlock for the

electric switch lock. The decoding circuits in this -

instance are normally deenergized and become
energized when relay 1S picks up and closes its
front contact 148 following the operation of the
knife switch TKS to the right so as to energize
wire 148.

It will be observed that two relays 'lRWSR and
TLWSR have been provided one at each end of
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the stretch for the control of the electric switch

locks. The relay to be selected and energized

when a switch is to be unlocked will be the one

located at the entrance end of the stretch for
the particular direction of traffic, as established
by the position of traffic lever 8. The circuits
in the C. T, C. machine at the control office
will accordingly be so arranged that the code
will automatically be sent to the proper one of
these two relays in accordance with the position
of lever 1 which, as here shown, corresponds
with the position of the traffic lever 8 of Fig. 1.
That is to say, if the traffic lever 8 occupies its
L position (for westbound traffic) then with the
_switch lever T also in the I, position, a code is
sent out to the field station unit at location K
for energizing terminal 82 and relay. TLWSR,
but code is not sent out to the field station unit
at location D at the other end of the stretch.
The latter unit will receive code and relay
TRWSR will become energized only after both
levers 8 and 7 occupy their R position (for east-
bound traffic). It is not necessary, however, that
the coding circuits on the control machine at

.
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of intermediate signals are located within the
single track stretch (two pairs are shown in Fig.
3). TFor o greater number of intermediate sig-
nals, the modified circuit arrangement shown

in Fig. 4 of Sh, 2 may be used for the control °

of the ES relay. 'This fisure shows the control
arrangement for the eastbound sti¢k relay (ES),
but it will be understood that & similar control

- would be used for the westhound stick relay (WS).

In the arrangement shown in Fig. 4, the first
train through the block will energize relay ES.
Relay ES will remain energized through its stick
circuit until the block is vacated when coded
track circuit energy of negative polarity will be
received to energize relay EHR. Before relay
ES opens its front contacts, a circuit is com-
plete through reverse polar contact 151 (closed
to right) of relay ETRA to energize relay ESA
which will be retained in its energized position
by the same circuit just traced except through
a front contact of relay ESA instead of relay
ES. Relay ESA will remain energized until the
train clears the block, so that following trains
will cause relay ES to be energized over the
front contact 150 of relay ESA rather than the
normal polar contact §51 of relay ETRA which
will remain in its reverse position until the train
clears the block. Of course, with the arrange-
ment of Fig. 4, if the block is occupied by an
eastbound {rain and a second train enters at the
switeh lock SW shown in the track diagram of
Fig. 4a, the ES relay at signal § location may be
energized even though this second train proceeds
in the westbound direction after entering the
main track at the switch lock. 'The lever cir-

cuits shown in Fig. 1b will, however, retain coded

energy in the block for an eastbound move until
such time as both trains clear the block so that
no diffic ty would be experienced through im-
proper operation of the following stick relays.
From the foregoing description it will be ap-
parent that I have provided a signaling system
for a streich of single track, two-direction rail-
way which combines C. T. C. control with coded
wayside signaling in a novel manner such that
no control line wires (except those involved in
highway ecrossing control) " apart from the
C. T. C. code line are required. Since the sys-
tem is of the normally deenergized type, it lends
itself readily to primary battery operation in ter-

- ritory where the ordinary commercial power
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sources are not available. Operation of a traffic
lever at a central control location establishes the

permitted direction by applying code at the exit

end of the stretch, which code when cascaded to
the entrance end checks unoccupancy of the
stretch and permits clearing of the entrance sig-
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nal. Passage of t.he train approach-energizes
the signals as these are approached, for the pur-
pose of conserving the energy of the power sup-
ply source. The approach relays are included
in the control for the following directional stick
relays so as to provide proper directional control
since the use of the advance track circuit for this
purpose, as in the usual case, is not possible be-
-cause of the normally deenergized condition: of
the track circuits of the system. Deenergization
of these track circuits brings on the normal con-
dition of the system and cannot, therefore, be
used for the directional control function. Polar-

10

ized track circuit code is used to detect the oc- .

cupied condition of the stretch and to indicate
this condition by means of traffic lights on the
track model in the C. T. C. control office. Where
the stretch includes but one intermediate signal
location, the 180 code decoding relay may be used
to provide the block indication. Trafic direction
is retained during occupancy by intercontrols on
the C. T. C. machine which prevent the operator
from reversing the traffic direction once the
stretch is occupied until the train passes com-

pletely out of the stretch. The apparatus em-

bodying my invention also provides for proper
control of highway crossing apparatus through
the use of an additional code such as 20 code for

detection purposes. 'Moreover, the apparatus-

embodying my invention lends itself readily to
the control of electric switch locks without any
line wires other than those required for the
C. T. C. line circuit. )

Although I have herein shown and described
- only a few forms of railway traffic conttolling ap-,
paratus embodying my invention, it is’ under-
stood that various changes and modifications
may be made therein within the scope of the
appended’ claims without departing from the
_spirit and scope of my invention,

Having thus described my invention, what I

_claim is: 7
. '1. In combination with a stretch of single

track over which traffic may move in either di-
rection, said stretch being divided into a plu-
rality of track circuit sections, a traffic direction
control relay, manually controlled means at a
control office for operating said trafic direction
relay, means effective when said traffic direction
relay is operated for cascading current impulses
of a track circuit code from the exit end of said
stretch for a given traffic direction over sald sec-
tiors to the enirance end for establishing said
traffic direction, an entrance: signal code . re-
sponsive means operated in nse to the code
received at the entrance end, means controlled
from said office and effective when said code re-
sponsive means is operated for clearing said en-
trance signal, and means at said control office
effective when said entrance signal is cleared for,
preventing a reversal of the estabushed trafiic
direction.

2. In combination with a stretch of single
 track over which traffic may move in either di-
. rection, manuslly controlled means at & control.
- office, direction selecting means in the trackway
responsive to operation of said manually con-
_trolled:means for establishing trafic in a given
directior: ‘gver said stretch, means adjacent the
exit end of said stretch for said given direction
and controlled by said direction selecting means
for -transmitting coded rail current impulses
“from said exit end {o the entrance end, an en-
trance signal, control means operated in response

15

9
entrance end, means controlled from said office

and effective when said control means is operated

for clearing said entrance signal, and means at
said control office effective when said signal is
cleared for preventing the reversal of said given
trafiic direction.

3. In combination with a stretch of slngle
track over which traffic may move in either direc-
tion, & manually controlled selector at a control
office having a first and a second position, traf-
fic direction control means in the trackway selec-
tively responsive to operation of said selector to
said first or said second position for establishing
traffic in one or the other direction respectively
over sald stretch, means adjacent one end of said
stretch governed by said traffic direction control
means and effective when the selector is in its
first position for transmitting coded rail current

“impulses from said one end to the other end of

said stretch, means adjacent said other end also
-governed by said trafic direction control means
and effective when said selector occupies said
second position for transmitting coded rail cur-
rent impulses from sdid other end to said one
end of the stretch, an entrance signal at each
end of the stretch, control means at each end op-
erated in response to the receipt of said coded
current at the associated end of the stretch,
means at each end controlled from said office and
effective when the associated control means is
operated for clearing the entrance signal at that
end, and means at the control office effective

"when either signal is cleared for preventing a

reversal of the established traffic direction.
- 4, In combination with a stretch of single track -
over which tarfiic may move in either direction, a
normally deenergized traffic direction relay adja-
cent the exit end of said stretch for a given traffic
direction, manually controlled means at a control -
office for energizing said traffic direction relay,
means effective when said trafic djrection relay
is energized for transmitting coded rail current
impulses from said exit end to the entrance end
of sald stretch for establishing traffic in a given

48 direction, means effective when said coded rail

current is received at said entrance end for per-
mitting traffic to enter said stretch, and means

-effective during occupancy of said stretch for

maintaining said traffic direction relay energized

50 ‘to thereby retain the established traffic direction.

5. In combination with a stretch of single track -
over which traffic may move in either direction, a
normally deenergized westbound trafiic direction -
control relay adjacent one end of said stretch, a

88 normally deenergized eastbound traffic direction
- .control relay adjacent the other end of said

stretch, manually controlled means for selectively
- energizing said westbound or said eastbound di-
rection control relay, a first and a second nor-

g0 mally deenergized code detecting relay adjacent

said one and said other end of said stretch re-

spectively, means including a front contact of -
said westbound direction control relay and a back -
contact of said first code detecting relay for trans- -
mitling coded rail current impulses from said

one end to said other end of the stretch to there-
by energize said second code detecting relay and
~ establish traffic in the westbound direction over
" sald strétch, and means Including a front con-

70 tact of said eastbound direction control relay

and a back contact of sald second code detect-
ing relay for transmitting coded rail current im-
pulses from said other end to said one end of the
stretch to thereby energize said first code detect~

tothereeeiptorsaidraﬂcurrentimpmmttmd » ing rehy and establish traffic in the ea.stbound
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direction over said stretch, whereby when either

code detecting relay is energized its assoclated .

back back contact is open so as to prevent code

transmission from that end and so prevent a
teversal of the established traffic direction.

6. In combination with a stretch of single track -

over which traffic may move in either direction, a
normally deenergized traffic direction control re-
lay adjacent one end of sald stretch, manually
controlled means for energizing said direction
control relay, a normally deenergized code de-
tecting relay adjacent the other end of said
stretch, means effective when said direction con-
trol relay is energized for transmitting coded

rail current impulses from said one end to said-

other end of the stretch to thereby energize said
code detecting relay and establish traffic in &
given direction over said stretch, and means ef-
fective when said code detecting relay is ener-
gized for" preventing a reversal of said -given
traffic direction. . 0 :
7. In combination with a stretch of single track
over which trafic may move in either direction,

9,344,573

cuit for said directional stiék relay including a

" front contact of sald slow acting repeater relay,
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a normally deenergized traffic direction control -

relay adjacent one end of said stretch, manually
controlled means for energizing said direction
control relay, means effective when said direction

25

control relay is energized for transmitting coded

_ rail current impulses from said one end to said
other end of the stretch to thereby establish

traffic in a given direction over said stretch, a
normally deenergized stick relay adjacent said

"other end of the stretch, means effective when
a train enters said stretch at said other end for

energizing said stick relay, and means effective

- when sald stick relay is energized for preventing
a reversal of said given traffic direction. C

8. In combination with a stretch of single track

30
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over which traffic may move in either direction, a -

normally deenergized trafic direction control re-

1ay adjacent one end of said stretch, manually -

‘controlled meéans for energizing said direction
control relay, a normally deenergized code detect-

" ing relay adiacent the other end of said stretch,.

an entrance signal adjacent said - other end,
‘means effective when said direction.control relay

" is energized for transmitting coded rail current

impulses from said one end to said other end of

. the stretch to thereby energize said code detect--

ing relay.so as to establish traffic in a given di-
rection over said stretch and permit clearing of
said entrance signal, a normally deenergized stick
relay adjacent said other end of the stretch,

" - means effective when a train accepts said en-

trance signal and enters the stretch at said other
end for energizing said stick relay,
effective when said stick relay is energized for
. preventing a reversal of said given traffic direc-
tion, o

.'9, In combination with a stretch of singlle track

over which trafic may move. in either direction, an

intermediate signal location within said stretch,
-9 first track circuit section within said stretch
on one side of said intermediate signal location,
"a second track circult section also within said
stretch on the other side of sald intermediate sig-
nal location, means including a code following
track relay for said flrst section for cascading
coded rail current impulses over sald stretch from
. gaid first to sald second section for establishing

d means--
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and trafiic controlling apparatus common to both
i;:id sections controlled by said code repeater re-

Y.

10. In combination with a stretch of single track
over which trafiic may move in either directicn,
an intermediate signal location within said
stretch, a first track circuit section within said
stretch on one side of said intermediate signal
location, a second track circuit section also with-
in said stretch on the other side of said inter-
mediate signal location, means including a code -

following track relay for said first section for cas-

cading coded rall current impulses over said
stretch from said first to said second section
for establishing traffic in a given direction so as
to permit a train to enter said stretch and ap-
proach said intermediate signal, a slow acting re-
peater relay which remains energized when said
track relay is following code, a directional stick
relay, a code repeater relay controlled over a
front contact of said slow acting repeater relay,
an approach relay for said second section which
becomes energized when the train approaches
within a predetermined distance of said interme-
diate signal, a pick-up circuit for said directional
stick relay including a front contact of said ap-
proach relay and a front contact of said slow act-
ing repeater relay, and traffic controlling ap-

_paratus common to both said sections controlled

by said code repeater relay. . :
.11. ITn combination with a stretch.of single

‘track over which traffic may move in either direc-

tion, an intermediate signal location within said
stretch, & first track circuit section within sald
stretch on one side of said intermediate signal lo-
cation, a second track circuit also within said
stretch on the other side of said intermediate
signal location, a westbound code following track .

relay for said first section, an eastbound code
‘following track relay for said second section,

means for supplying coded rail current impulses to
said first section when the traffic direction is
westbound to- operate said westbound track re-

' lay, means for supplying coded rail current im-
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pulses to said second section when the traffic
direction is eastbound to operate said eastbound
track relay; & westbound and an eastbound slow -
acting repeater relay for said westbound and said
eastbound track relay respectively, a westbound
directional stick relay having a pick-up circuit
including a front contact of said westbound Je-'
peater relay, an eastbound directional stick relay
having a pick-up circuit which includes a front

‘contact of said eastbound repeater relay, a code

repeater relay having a first energizing circuit”
which includes a front contact of said westbound

_repeater relay and having a second energizing
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trafiic.in a given direction, a slow acting repeater .

relay energized over a front contact of said code
following track relay, a directional stick relay, a
code repeater relay energized over & front contact
of said slow acting repeater relay, a pick-up cir-

7%

circuit which includes a back contact of said west-
bound repeater relay and a front contact of said
eastbound repeater relay, and traffic controlling
apparatus common to both said sections con-
trolled by said code repeater relay. '

12. In combination with a stretch of track over
which trafic may move in either direction, an
intermediate signal location within said stretch,
a first track circuit section within said stretch cn
one side of said intermediate signal location, a
gecond track circuit section also within %aid
stretch on the other side of said intermediate sig-
nal location, a westbound traffic direction control’
relay for supplying rail current impulses of a first"
or of a second code to said first section in accord-
ance with traffic conditions in advance thereof to
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establish westbound traffic direction over said
stretch, means effective when sald first or sald
second code is supplied to said first sectipn for
supplying rail current impulses of said second
code to said second section, an eastbound traffic
direction control relay for supplying rail current
impulses of said first or said second code to said
second section in accordance with traflic condi-
tions in advance thereof to establish eastbound
traffic direction over said stretch, means effective
when said first or said second code is supplied to
said second section for supplying rail current
impulses of said second code to said first section,

mesns for selectively operating said westbound ‘

" or said eastbound traffic direction control relay,

" two code detecting relays for each of said sec-
-tions one responsive only to said second code and
the other responsive to both said codes, and a
block indication circuit for each trafiic direction
controlled by the two code detecting relays as-
sociated with the established trafic direction.

13. In combination with a stretch of track over

which traffic may move in either direction, an
intermediate signal location within 8aid stretch,
a first track eircuit section within said stretch on
one side of said intermediate signal location, &
second track circuit section also within said
stretch on the other side of said intermediate
signal location, a traffic direction control relay
effective when. operated for supplying coded rail
current impuises of an approach code to said first
section to thereby establish westbound traffic di-
rection over said stretch, means for operating
sald traffic direction control relay, means re-
sponsive to the presence of said. approach code
in said first section for supplying coded rail cur-
rent impulses of a proceed code to said second
section, a code detecting relay for -said second
section selectively responsive to said proceed code,
and block indication apparatus for said stretch
controlled by said code detecting relay.

14, In ¢ombination with g stretch of track over
which traffic may move in either direction, an
intermediate signal location within said stretch,
a first track circuit section within said stretch on

one side of said intermediate signal location, a .

second track circuit section -also within said
stretch on the other side of said intermediate
signal location, means for cascading coded rail
current dimpulses of given polarity over said
stretch from said’ first to said. second section so
as to establish traflic in the direction from said
second to said first section and permit a train
to enter said stretch, means effective after a train
has entered said first section and has vacated said
second section for supplying coded rail current
impulses of reverse relative polarity to said second
section, a polarity responsive code detecting relay
..for said second section, and block indication ap-
paratus for said stretch controlled by said code
detecting relay. )
15. In combination with a stretch of track
over which traffic may move in either direction,
an intermediate signal location within said
stretch, a first track circuit section within said
stretch on one side of said intermediate signal
location, a second track circuit section also with-
in said stretch on the other side of said interme-
diate signal location, means for cascading coded

rall current impulses of given polarity over said

stretch from said first to said second section %o
as to establish traflic in the direction from said
second to sald first section and permit a train
to enter said stretch, means effective after a train
has entered said first section and has vacated

3
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. sald second section for supplying coded rail cur-
rent impulses of reverse relative polarity to said
second section, polarity résponsive means for saidh
second section operated by coded current of said
§ reverse polarity, and signaling apparatus con-
trolled by said polarity responsive means.
. 16, In combination with a stretch of track over
which traffic may move in either direction, said
stretch being divided into a plurality of block
sections, manually controlled means for cascad-
ing coded rail current impulses from one to the
other end of said stretch over said sections to
detect unoccupancy and permit a train to enter
the stretch, the coded rail current supplied to the
entrance block section being of normal relative
polarity, means effective when a train has va-
cated said entrance section and is occupying any
portion of said stretch for supplying coded rail
current impulses of reverse relative polarity to the
entrance section, a polarized code detecting re-
lay for said entrance section, and block indica-
tion apparatus for said stretch controlled by said
polarized code detecting relay. ) ‘
~ 17. In combination with a stretch of track over
which trafic may move in either direction, said
stretch being divided into a plurality of block
sections, manuslly controlled means for cascading
coded rail current impulses from one to the other
end of sald stretch over said sections to detect
unoccupancy and permit a train to enter the
stretch, the coded rail current supplied to the
entrance block section being of normal relative
polarity, means effective when a train has va-
cated said entrance section and is occupying any
portion of said stretch for supplying coded rail
current Impulses of reverse relative polarity to
the entrance section, a polarized code detecting
relay for sald entrance section, means effective
when the train has passed completely out of sald
stretch for restoring coded rail current of normal
relative polarity to said entrance section, and
block indication apparatus for said stretch con-
- trolled by said polarized code detecting relay.
_ 18. In combination with a stretch of track over
45 which traffic may move in either direction, said
stretch being divided into a plurality of block
sections, a west-bound traffic direction control
relay effective when energized for causing coded
rail current impulses to be supplied to the west-
bound exit section and cascaded therefrom to the
“westbound entrance section for checking unoc-
cupancy and, permitting a westbound train to
enter sald stretch, the coded rail current sup-
plied to said westbound entrance section being .
of normal relative polarity, an eastbound trafic
direction control relay effective when energized
for causing coded rail current to be supplied to
said entrance section and cascaded therefrom to
said exit section for checking unoccupancy and
permitting an eastbound train to enter said
stretch, the coded rail current supplied to sald
exit section being of said normal polarity, manu-
ally controlled means for selectively energizing
said westbound or said eastbound trafic direc-
tion control relay according as the traffic direc-
tion being established is westbound or eastbound
respectively, means effective when a westbound
train within said stretch vacates said entrance
section for supplying coded rail current of re-.
verse relative polarity to said entrance section,
means effective when an eastbound -train within .
said stretch vacates said exit section for supply-.
ing coded rail current of said reverse polarity to
said exit section, a polarized code detecting relay
78 for each said entrance and said exit section, and
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block indication apparatus for said stretch con-
trolled by said polarized code detecting relays.
19, In combination with a normally deener-

gized stretch of track over which traffic may move
in either direction, an eastbound and a west-
bound track circuit for said stretch including the
“same track rails, a westbound track relay adja-
cent one end of said track circuit and a west-
bound source of rail current adjacent the other
end, an eastbound track relay adjacent said other
end and an eastbound source-of current adjacent
said one end, manually contyolled traffic direc-
tion selecting means at a control office for selec-
tively supplying rail current impulses from said
westbound or said eastbound source to operate
the associated track relay according as the traffic
direction being established is westbound or east-
bound respectively, and traffic locking means af
‘said control office controlled by each of said track
relays for preventing a reversal of the established
direction durmg occupancy of sald stretch.

20. In combination with & normally deener-
gized stretch of track over which traffic may move

- in either direction, an eastbound and a west-
bound track circuit for said stretch including the
same track rails, a westbound track relay adja-
cent one end of said track circuit and a west-
bound source of rail current adjacent the other
end, an eastbound track relay adjacent said other
end and an eastbound source of current adjacent

: said one end, manually controlled traffic direc-
tion selecting means at a control office for selec-
tively supplying rail current impulses from said
westbound or said eastbound source to operate
the associated track relay according as the traffic
direction being established is westbound or east-
bound respectively, an entrance signal adjacent
each end of said stretch, said signals normally
displaying a stop indication, means controlled by
each track relay when operated for permitting
the associated signal to be cleared, and traffic
locking means at said control office effective when
one or the other said signal is cleared for  pre-
Zlenting a reversal of the established traffic direc-

on.

21. In combination with a stretch of track over
which traffic may move in either direction, said
stretch having a turnout therein, an electric
switch lock associated with said turnout, a first
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rent impulses in a given direction over said first
section and over said second section, means for.
reversing the direction in which coded rail cur-

- rent impulses are transmitted over said second

10
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section, and code detecting means adjacent said
junction responsive to-the presence of coded rail
current flowing in said given direction over said
first section and in the reverse direction over
said second section for controlling said traffic
governing device.

23. In combination with a normally deener-
gized stretch of track over . which traffic may
move in either direction, a traffic governing de-
vice for permitting entry of traffic into said stretch
from a location intermediate the two ends of the

. stretch, a track circuit junction adjacent said
. traffic’ governing device for establishing a first

20

and a second track circuit section, manually con-
trolled means for transmitting coded rail current
impulses in a given direction over said first sec-
tion and over said second section, manually con-

" . trolled means for reversing the direction in which
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track circuit section on one side of said turnout -

and a second track circuit section on the other
side of said turnout both within said stretch,
manually controlled means for cascading coded
rail current impulses from said first to said sec-
- ond section for establishing traffic in a given di-
rection over said stretch, the coded rail current in
said first section being of normal relative polarity,

manually controlled means effective when said .

stretch is unoccupied for discontinuing the coded
current in sald second section and supplying
coded rail current impulses of reverse relative
polarity thereto, and means effective when coded
rail current of normal polarity is present in said
first section and coded rail current of reverse
polarity is present in said second section for per-
‘ mitting an unlock of said electric switch lock.
.22, In combination with a stretch of track over
wh'ch traffic- may move in either direction, a
t-affic governing device for permitting entry of
traffic into said stretch from a location interme-
diate the two ends of the stretch, a track circuit
junction adjacent said traffic governing device for
establishing a first and a second track circuit
section, means for transmitting coded rail cur-

coded rail current impulses are transmitted over
sald second section, and code detecting means
adjacent said junction responsive to the presence
of coded rail current flowing in said given direc-
tion over said first section and in the reverse
direction over said second section for controlling
said traffic governing device. -

24. In combination with-a normally deener—
gized stretch of track over which trafficmay move
in either direction, a traffic governing device in-

termediate the two ends of said stretch, a track-
circuit junction adjacent said traffic governing
3 ‘device for establishing a first and a second track

circuit section, means for transmitting coded
rail current impulses of normal ‘relative polarity
in a given direction over said first secticn and
over said second section, means for discontin-
uing the normal polarity code in sald second
section and transmitting coded rail current im-
pulses of reverse relative polarity in the reverse
direction over said second section, and polarized

5 code detecting means responsive to the presence

of coded rail current of normal polarity flowing
in said given direction in said first section and
reverse polarity, flowing in said reverse direction
in said second section for controlling said trafiic
goveming device.

25. In combination . with a stretch of track .
over which traffic may move in either direction,

~a traffic governing device located intermediate

" the two ends of said stretch, a first section com-

&b
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prising a combined. eastbound and westbound
track circuit including the same track rails of
said stretch and controlling the approach to
said device from a given trafic direction, a sec-.
ond section comprising a combined eastbound
and westbound track circuit including the same
track rails of the stretch and controlling the.
approach to said device from the other traffic
direction, means effective for transmitting coded
rail current impulses over the westbound track
circuit of said first section, means effective for

 transmitting coded rail current impulses over

75

the eastbound.track circuit of said second sec-
tion, and means effective when said coded rail

‘currents are simultaneously effective in said

westbound and eastbound track circuits for con-
trolling said traffic governing device.

26. In combination with a stretch of track
over:which traffic may move in either direction,
a traffic governing device intermediate the two
ends of said stretch, g track circuit junction
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adjacent said traffic governing device for estab-
Iishing & first and a second track circuit sec-
tion, manually controlled means for causing
coded rail current impulses of normal relative
polarity to be supplied to said first section and
cascaded into said second section for establish-
- ing traffic in & given direction over said stretch,
manually controlled means for discontinuing
the supply. of said coded current of normal
polarity in said second section and supplying
coded rail current of reverse relative polarity
thereto, and polarized code detecting means for
each said section for controlling said traffic
governing device. . .

27. In combination with a stretch of track
over which trafic may move in either direction,
a traffic governing device intermediate the two
ends of said stretch, a track circuit junction ad-
jacent said traffic governing device for establish-
ing & first and a second track circuit section,
-manusally controlied means at a control office
for causing coded rail current impulses of nor-
mal relative polarity to be supplied to said first
section and cascaded into said second section
for establishing traffic in & given direction over
sald stretch, manually confrolled means in the
trackway for discontinuing the supply of said
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coded current to the second section, manually |

controlled means also at said control office for
supplying coded rail current of reverse relative
_ polarity to said second section, and polarized
code detecting means for each said section for
controlling said traffic governing device. -
28. In combination with a stretch of track
over which traffic may move in either direction,
sald stretch being divided into a plurality of

track circuit sections, a.track. switch located

within said stretch, an electric switch lock for
said track switch, means for cascading coded
rail current impulses of normal relative polarity
over said sections to establish traffic in a given
direction over said stretch, means for discon-
tinuing the supply of sald coded rail current
to the sections beyond said track switch location

mal polar contact of said polarized track relay,
pick-up circuit for said repeater relay includ-

relay and a front comtact of said direc-

stick relay, a stick circuit for said re-
ter relay including said reverse polar contact
& front contact of the repeater relay, an

g

auxiliary energizing circuit for said directional

reverse polar contact of said polarized-
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track circuit section, means for cascading coded
rail current impulses of a relatively fast code -
over said sections to establish trafic in a given
direction over said stretch and permit a train
to enter the stretch, a code detecting relay for
each said section operated by sald fast code,
highway crossing apparatus, means effective
when either code detecting relay is operated for
rendering said* highway crossing apparatus in-
operative, whereby when & train enters one of
sald sections and causes the associated code
detecting relay to release said ‘highway crossing
apparatus will become operative, means effec-
tive when ihe train vacates one of said sections
for supplying coded rail current impulses of a
relatively slow code to the vacated section, said
code detecting relays being inoperative on said
slow code, a detecting relay for said vacated
section responsive to said slow code, and means
controlled by said last-named detecting relay
for restoring said highway crossing apparatus
to its inoperative condition.

30. In combination with a stretch of track
over which traffic may move in either direction, -
sald stretch being intersected by a highway, a
track circuit junction adjacent the highway
intersection for establishing a first and a second
track section, means effective when said stretch
is unoccupied for supplying coded rail current
impulses of a relatively slow code to said two

. sections, & code detecting relay for each of said

sections operated by said slow code, highway
crossing apparatus, means controlled by both
said detecting relays when operated for main-
taining said highway crossing apparatus in-
operative, trafic direction control means for

_ transmitting coded rall current impulses of a
- relatively fast code over sald sections td estab-
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lish t{raffic in a given direction over said stretch,
& code detecting relay for each of sald sections
operated by sald fast code but not by said slow
code, means controlled by said fast code detect-
ing relays for discontinuing the supply of said
slow code in the associated section, means con- -
‘troled by both said fast code detecting relays

_for also maintaining said highway crossing ap-

paratus inoperative, means effective when a
train enters one of said sections and releases the
fast code detecting relay associated therewith

- for rendering said highway crossing apparatus
- operative, and means controlled by said fast

code detecting relay effective when s train
vacates said one section for restoring said high-
way crossing ppparatus to its inoperative con-

“dition,

relay including a front contact of said repeater -

relay, and a circuit for said electric switch lock

controlled ‘over a front contact of said repeater

relay.
- 29, In combination with a stretch of track

over which traffic may move in either direction,

said stretch being intersected by a highway, a
track circuit junction adjacent the highway in-

tersection for estabnshing'aﬂrstand & second:

~
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31, In combination with a stretch of track -
over which traflic may move in either direction,
a trafic governing device at a location inter-
mediate the two ends of the stretch, means for
Aransmitting rail current over said stretch in a
given direction both in advance and in the rear
of sald location, means for reversing the direc-

‘tion in which the rall current is transmitted in

the rear of said location, and means responsive
to the rail current flowing in the given direc-
tion in advance of said location and in the re-
verse direction in the rear of said location when
sald currents are jointly effective for contro ‘
sald traffic governing device, - T
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