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6 Claims.

My invention relates to railway traffic con-
trolling apparatus, and particularly to apparatus
of ‘the type involving signals which are con-
trolled jointly by devices automatically responsive
to traffic conditions and apparatus manually con-
trolled from a central station through the me-
dium of-line circuits.

A feature of my invention is the provision of
novel and improved apparatus responsive to a
failure of ‘a controlling line circuit for removing
a signal from the control of remotely controlled
apparatus governed by such line circuit and al-
lowing such signal to function automatically.
Another feature of my invention is the pro-
vision of apparatus for a centralized traffic con-
trol or C. T, C. signal system which, upon failure
of the controlling line circuit, autcmatically
switches the signals for operation as an automatic
signal system. A still further feature of my in-
vention is the provision in systems of the type
here under consideration of novel means for re-
storing the C. T. C system to normal operation
subsequent to reclosing of the controlling line
circuit. Again, a feature of the invention is the
provision of means wherewith the operator of a
C. T. C. system may cause the signals to be oper-
ated as an automatic system. An additional fea-
ture of the invention is the provision of means
to indicate to trainmen when the control of the
remote operator is removed and they are cperat-
ing under automatic signal protection only.
Other features and advantages of my invention
will-appear as the specification progresses.

I shall describe several forms of apparatus em-
bodying my invention, and shall then point cut
the novel features thereof in claims.

In present day signaling, it is common practice
to subordinate automatic cab signals and way-
side signals to manual control to the extent that
an operator at a central station may hold the
trains or indicate the movement they should
make while at the same time permitting the sig-~
naling .indications to reflect traffic conditions.

- In other words, the automatic cab or wayside sig-
nal system provides the required safety, but the
operator may intervene fo regulate the train
movements that could be made with safety.
With such centralized control there exists the
possibility of delay and interruption to traffic in
the case of a broken line wire or the complete
wiping out of a stretch of line by a storm or other
hazard, which immediately destroys centralized
control operation and usually also destroys com-
municating facilities. ‘According to my inven-
tion, the signals are automatically removed from

(CL. 246—3)

control of the remotely controlled apparatus
upon failure of a line circuit, with the result that
little or no delay to traffic follows a line circuit
failure. The centralized control operation is put
back into operation subsequent to the reclosing
of the line circuit when proper steps have been
taken by the operator at the central office,

Although the present invention, in whole or in
part, may be applied to any suitable type of cab
and wayside signal system either for a single
track or a multiple track railway, the invention
has been shown applied to a type of wayside sig~
nal system for a single track—generally known
as the absolute permissive block signal system or
A. P. B, system. Furthermore, the invention may
be applied to any suitable type of centralizea
traffic control or C. T. C. system and is disclosea
as applied to a circuit code type of C. T. C. system.
The invention may be applied to any selected
stretch of the signal system.

In the accompanying drawings, Figs. la and
1b, when placed end to end with Fig. la at the
left-hand side, constitute a diagrammatic view
of one form of apparatus embodying my inven-
tion applied to a C. T. C. system for a stretch of
single track railway including a passing siding.
Figs. 2, 3 and 4 are diagrammatic views of differ-
ent forms of apparatus for detecting the in-
tegrity of the controlling line wires of the appa-
ratus of Figs. la and 1b, and which different
forms of apparatus each embody the invention.
In each of the several views, like reference char-
acters designate similar parts.

Referring to Figs. la and 1b, when taken to-
gether with Fig. la at the left, the reference
characters ila and 11b designate the track rails
of a stretch of single track railway, the main
track MT of which is provided with a passing
siding PS connected with the main track MT
by track switches 6SW and 8SW. A train move-
ment from the left to right through this stretch
of track is assumed to be an eastbound movement,
and a movement from right to left is assumed to
be a westbound movement.

At each end of the passing siding PS are lo-
cated four signals governing traffic in both di-
rections on the main track and onto and off the
siding. At switch 6SW, the signal 6Ra governs
eastbound traffic on the main track MT and the
signal 6Rb governs traffic into the siding PS.
Signal 6La governs main track westbound trafiic
and signal 6Lc governs traffic leaving the siding.
At switch 8SW, the sighals 8Ra and 8La govern
east and westbound traffic on the main track, re-
spectively, and the signals 8Lb and 8Re govern
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movements into and out of the passing siding,
respectively. The signals 6La, 6Lc, 8Ra and 8Rc
are commonly called starting signals, and the
signals 8Ra, 6Rb, 8La. and 8Lb are called en-
trance signals. ] .

In addition to the signals at the two ends of
the passing siding PS, as above described, there
may be intermediate signals arranged in pairs
or in staggered relation, in accordance with usual
practice. In Fig. la, a pair of opposite interme-
diate signals | and 2 is illustrated for governing
west and eastbound traffic, respectively. In Fig.
1b, a pair of opposite intermediate signals 9. and
18 is also illustrated.

These wayside signals may be of any desired
construction, either semaphore, position light or
color light, and are illustrated conventionally by
symbols commonly used in the art,

The track rails {fa and 1{b are formed in the
usual manner into track circuited sections, the
sections being indicated by a reference character
T plus & distinguishing exponent to represent the
relation to the wayside signals. The track relays
for these sections are designated. by the refer-
ence character R plus an exponent corresponding
to the associated track section, their connections
to the track rails being shown by dotted lines.
It isclear that the track relays thus provided con-
stitute devices automatically responsive to traffic
conditions of the stretch. The signal control
relays governed by the track relays and which in
turn govern the operation of the wayside signals
will be taken up and described more fully here-
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CS designates a central station from where an
operator governs traffic through the stretch by
virtue of a centralized traffic control system
which permits the operator to selectively govern
the indications of the different wayside signals
and preferably the positions of the track switches,
such control system being carried out through
the medium of field stations GFS and 8FS located
adjacent the track switches 6SW and 8SW, re-
spectively, and line wires X, Y and Z extending
from the central station CS to the field stations.
It will be understood that additional field sta-
tions may be provided at selected points along the
stretch and also along the railway outside of the
stretch shown in the drawings, the line wires X,
V and Z being extended to such additional field
stations. Other than certain relays to be re~
ferred to later, the C. T. C. system apparatus
located partly at the central station CS and
partly at the field stations §FS and 8FS is not
shown since this apparatus forms no part of my
invention and it may be any one of several
types. One type of C. T. C. apparatus that may
ke used is that described and claimed in the
United States Letters Patent No. 2,062,839 grant-
ed December 1, 1936 to Clarence S. Snavely for
Selective controlling and indicating apparatus.
It is deemed sufficient for the present application
to point out that the operator at the central sta-
tion CS can selectively control the relays 8RHS
and SLHS associated with the field station 8FS,
and the relays 8RHS and SLHS associated with
the field station ‘8FS by sending code impulses
over the line wires X, Y and Z, of which line wires
the wire Z is the common return wire and the
wires X and Y are the code control wires. Al-
though three line wires X, Y and Z are shown for
the C. T. C. system, it will be understood the line
circuits may include only two line wires or they
may congsist of more than three line wires, as de-
sired. 'The significant thing regarding these line
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wires, as far as this application is conceérned,
is the fact that these line wires are ordinarily
strung on a pole line where they are exposed to
storms and other hazards.

The code control relays 8RHS and SLIS at
the field station 6FS are utilized to control the
signals located adjacent the track switch 6SW by
virtie of centacts operated by these relays being
interposed in the control circuits for the signal
relays in a manner to later appear. Likewise,
the code control relays 8RHS and 8LHS at the
field station 8FS are utilized to control the sig-
nals located adjacent the track switch 8§SW by
contacts of the relays beinhg interposed in the
control circuits for the signal relays.

The C. T. C. system preferably would also in-
clude apparatus for governing the position of the
track switches 8SW and 8SW by controlling the
operation of power actuated switch machines
designated as 6SM and 8SM. The apparatus for
governing the position of the track switches. is
neot shown for the sake of simplicity since it is
not involved in the present invention. - Accord-
ing to usual practice, the switch machines §SM
and 8SM would be of the dual type provided with
hand levers for operation by trainmen at the
switch, with the result that operation of the
switches may be effected in the event of a failure
of the C. T. C. system.

To remove the signals from control of the
C. T. C. system, a transfer or switching relay and
a repeater relay are provided at each field sta-
tion, a transfer relay 8AB and a repeater relay
&PB being located at field station 8FS, and a
transfer relay 8AB and a repeater relay 8PB be-
ing located at the field station §FS. The trans-
fer relays 6AB and SAB are normally energized
over a line circuit supplied with power at the
central station CS, the operating windings of
these two relays being connected with the line
circuit. As shown. in Figs. la and 1b, this line
circuit includes a line wire L and the common
return wire Z of the C. T. C. system, the circuit
béing traced from the B iterminal of any con-
venient source of current, such as a battery not
shown, over one blade of a double-pole single-
throw switch 3 located at the central station CS,
line wire L, winding of relay 6AB at station §F'S
or winding of relay 8AB at station 8FS, common
return wire Z, wire %, the other blade of switch
3, and to the C terminal of the current source.
The line wire L is mounted on the pole line in a
manner so as to be exposed to the same hazards
as the other wires X, Y and Z. It follows that
the relays 6AB and 8AB are normally energized
and picked up but that failure of either the line
wire L or .Z, or operation of switch 3 causes the
relays to be deenergized and released.  Thus, any
weather condition or hazard that destroys the
line circuits of the C. T. C. system would, ordi~
narily at least, cause the transfer relays at the
field stations to become deenergized.

Looking at field station 6FS, the repeater re-
lay §PB is provided with a simple pick-up circuit
including the back centact 5 of the transfer relay
8AB, and with a stick .circuit including the B
terminal, back contact {2 of the code control
relay 6RHS, back contact ¢3 of code control relay
6LHS, front contact (4 and winding of relay §PB,
and to the C terminal. At station 8FS, the re-
peater relay 8PB is provided with a pick-up cir-
cuit and a stick.circuit, the pick-up circuit in-
cluding back contact I8 of the transfer relay §AB,
and the stick circuit serially including back con-
tact 18 of code control relay 8LHS and back con-
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tact 17 of code control relay 8RHS. It is to be
seen, therefore, that the repeater relays 6PB and
8PB are each normally deenergized and are each
picked up upon release of the associated trans-
fer relay. Once picked up, the repeater relay at
each field station is retained energized until one
of the code control relays at the same station is
picked up. In other words, a failure of a line wire
that causes the transfer relays at the field sta-
tions to be released causes, in turn, the repeater
relays at each of the field stations to be ener-
gized and picked up, and the‘repeater relays are
retained energized subsequent to reclosing of the
line circuit until a code control relay of the C. T.

C. system is selectively energized and picked up

by the operator at the central station sending the
necessary code. It is also clear that the oper-
ator at the central station can control the trans-
fer and repeater relays at the different field sta-
tions by operating the switch 3, the repeater re-
lays at the field stations being released subse-
quent to reclosing of the switch 3 by the oper-
ator sending a code to pick up a code control
relay at the same field "station. The manner
whereby contacts of the repeater relays 6PB and
8PB are interposed in the control circuits for the
signal control relays for removing the signals
from the control of the C. T. C. system and per-
mitting the signals to be operated in an A. P. B.
system will be pointed out as the control circuits
for the signal control relays are taken up and
described. . . :
The relays and circuits governing the operation
of the signals are, as previously set forth, jointly
governed by traffic conditions through the medi-
um of the track relays and by the C. T. C. system
through the medium of the code control relays
at the field stations. The circuits for the signal
control relays have been illustrated by showing,
in most cases, the circuit controlling contact
fingers of the various relays remote from the
windings of the relays.. The relation of each
such contact finger with its relay is indicated
by placing the reference character of the relay
just above the contact finger, and showing the
contact finger in the position corresponding to
the normal energized or deenergized condition
of the relay. In the present instance, the relays
and circuits are those required to effect a well-
known type of A. P. B. system in present-day use.
This being so, it is believed sufficient to describe
the signal control relays and their control eir-
cuits only in so far as is necessary for a full
understanding of my invention. It is understood,
of course, that the invention is not limited to the
A. P. B. type of wayside signal system and is use-
ful for other arrangements of signals governing
traffic either on single frack or multiple track
railways. Furthermore, the wayside apparatus
may be that required for a cab signal system or
for a combination cab and wayside signal system.
Each signal is provided with a home relay des-
ignated by the reference character H, plus a pre-
fix corresponding to the signal. The -entrance
signals 6Ra and 8La¢ are further provided with
a special home relay identified as HT, plus a
prefix corresponding to the signal. The special
home relays 6RaHT and 8LqgHT and the home
relays 6L.aH and 8RaH for the starting signals
6La and 8Ra each have associated therewith a
slow acting repeater relay designated by the ref-
erence character A, plus a prefix corresponding
to the reference character of the associated relay.
The intermediate signals 1, 2, 9 and 10 are, in
addition to the home relays, each provided with

3
a directional stick relay designated by the ref-
erence character S, plus a prefix corresponding
to the signal, and each of the associated home
relays is provided with a slow acting repeater re-
lay designated by the reference character SA,
plus a prefix corresponding to the reference char-
acter of the associated signal.

The immediate operating circuits for the sev-
eral signals are in each case completed over con-
tacts of the home and special home relays of the
signal. However, such operating circuits are not.
shown in order not to unduly complicate the
drawings since the signal operating circuits form
no part of the invention, and it will be understood
they would be in accordance with standard prac-
tice,

In accordance with usual practice in C. T. C.
systems, the apparatus for the signals adjacent
the switch 8SW includes the usual signal repeater
relays and approach locking relays. A signal re-
peater relay 6RM checks the position of the sig-
nal 8Ra, 6Rb and the intermediate signal 2 by
checking the position of the control relays of
these signals.. A signal repeater relay 6LM checks
the position of the signals 6La, 6Lc and the en-
trance signal 8La by checking the position of the
control relays of the associated signals. To be
specific, the signal repeater relay 6RM is con-
trolled over a circuit extending from the B termi-
nal of the current source, polar contact &3 of
the home relay 2H, back contact 64 of home
relay 6RbH, back contact 65 of home relay 6RaH,
winding of relay 8RM, and to the C terminal of
the current source, a back contact 55 of the
repeater relay 2SA completing a shunt path
around the polar contact 63. The signal re-
peater relay 6LM is provided with a control cir-
cuit extending from the B terminal over polar
contact 87 of special home relay 8LoHT, hack
contact 68 of home relay 6LcH, back contact §8
of home relay 6LaH, winding of relay LM, and
to the C terminal, a back contact 7¢ of relay
8LoHTA completing a branch path around the
polar contact 61. An approach locking relay
BRK associated with eastbound traffic approach-
ing the switch 68W is controlled over the usual
circuit network provided for such locking relays
and which network is indicated at 71. An ap-
proach locking relay 6LK associated with west-
bound traffic is governed over a similar circuit
network indicated at 72. These two circuit net-
works 71 and 72 are not shown, since their spe-
cific arrangement forms no part cf the inven-
tion, and may be any one of several well-known
types.

_The control circuits for the signal repeater re-
lays 8RM and 8I.M which check the signals at
switch 8SW are similar to the circuits for the
relays LM and 6RM, respectively, and will be
readily understood by an inspection of the draw-
ings. The approach locking relays 8RK and
8LK associated with traffic approaching the
switch 8SW are governed over circuit networks
similar to the networks provided for relays 6RK
and GLK.

Looking at the home relays 6LaH and 6LcH
for the starting signals 6L.a and 6Lc, a control cir-
cuit selectively governs these relays in accord-
ance with the position of the switch 6SW, the
relay 6LaH being selected when the switch is set
for traffic on the main track, and the relay 6LcH
being selected when the switch is reversed for a
movement to the passing siding. Starting at
the ‘B terminal shown at the upper left-hand
portion of Fig. la, this control circuit may be
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traced over fronf contact 20 of relay ISA, back
contact 2§ of relay 2S, front contact 22 of code
control relay SLHS, front contact 23 of relay
6RK, contact 24 operated by the switch 6SW
and closed with the switch normal, winding of
relay 6LaH, front contact 25 of track relay 6TRa,
front contact 18 of track relay 2TRb, front con-
tact 28 of relay 8RK, front contact 27 of code
control relay 6L.HS, back contact 28 of relay 2S,
front contact 29 of relay iSA, front confact 30
of track relay 2TRa, and to the C terminal. This
control circuit is pole-changed over contacts of
the relays 1S and {SA, as will be readily under-
stood by an inspection of Fig. la. With switch
6SW reversed and the contact 24 moved to the
dotted line position, the relay 8LcH is selected.
When the home relay -6LaH is energized and
picked up, its associated repeater relay 6LaHA
is energized over a simple circuit including front
contact 6f of relay 6LaH. It follows that the
relays §LaH and 6LcH, and, in turn, the corre-
sponding signals 6La and 6Lc, are governed by
traffic conditions to the left of switch 6SW and
also by the code control relay 6LHS. Specific
attention is directed to the fact that the front
contacts 22 and 27 of the code control relay
BLHS are provided with by-paths governed by
the repeater relay 6PB at the field station §FS.
The by-path around front contact 22 of relay
SLHS includes front contact 31 of relay 6PB,
and the by-path around the front contact 27 in-
cludes the front contact 32 of relay 6PB. Con-
sequently, a condition of the line circuits for
the C. T. C. system which causes the repeater re-
lay 8PB to be picked up in the manner described
herinbefore removes the home relays 6LaH and
S8LcH, and, in turn, their corresponding signals,
from the control of the C. T. C. system and per-
mits these relays and their signals to operate
automatically in response to traffic conditions.
The home relays 8RaH and 8RcH for the
starting signals 8Ra and 8Rc are provided with
a control circuit similar to the control circuit
just described for the home relays of the signals
6La and 6Lc. Starting at the B terminal shown
at the upper right-hand portion of Fig. 1b, a
control circuit extends over front contact 33 of
track relay 9TR, front contact 34 of relay
18SA, back contact 85 of relay 8S, front contact
38 of code confrol relay 8RHS, front contact 317
of relay 8LK, contact 38 operated by the switch
8SW and closed when the switch is normal,
winding of relay 8RaH, front contact 39 of track
relay 8TRa, front contact 40 of relay 8TRDb,
front contact 4{ of code control relay 8RHS,
back contact 42 of relay-9S, front contact 43 of
relay 18SA, and to the C terminal. ~This control
circuit is pole-changed over contacts of the re-
lays 198 and 18SA, as will be readily understood
by an inspection of ‘Fig. 1b. Also, :when the
switch 8SW is reversed and contact 38 moved to
the dotted line position, the relay 8RcH is
selected. When the home relay 8RaH is picked
up, its associated slow acting relay 8RaHA is
energized over a simple circuit including front
contact 62 of relay -8RaH. It follows that the
relays §RaH and 8RcH, and, in turn, their as-
sociated signals 8Ra and 8Re, are .governed by
traffic conditions to the right of switch 8SW and
by the code control relay 8RHS of the C. T. C.
system. Special attention is directed to the fact
that the front contacts 36 and 41 of the code
control relay 8RHS are. each provided with a
by-path controlled by the repeater relay 8PB at
the field station 8FS, the by-path . for the front
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contact 36 including front contact 44 of relay
8PB, and the by-path for the front contact 4!
including front contact 45 of relay 8PB. Conse-
quently, any condition as to the line circuits of
the C. T. C. system that causes the repeater re-
lay 8PB to be energized and picked up removes
the home relays 8RaH and 8RcH, and, in turn,
their signals, from the control of the C. T. C.
system. and permits these relays and signals to
operate automatically in accordance with trafiic
conditions. .

Referring now to the control circuits for the
relays of the entrance signals 6Ra and §Rb, and
looking first at the special home relay 6RaHT, a
contro] circuit extends from the B terminal over
front contact 46 of relay 8LM, front contact &7
of relay 8LK, front contact 48 of track relay
8TRa, back contact 49 of relay 8RaHA, front
contact 50 of track relay 6TRe, front contact 51
of track relay 6TRb, winding of relay BR«HT.
back contact 52 of relay 8RaHA, front contact
53 of track relay 8TRa, front contact 54 of relay
8LK, front contact 55 of relay 8LM, and to the C
terminal. This control circuit is pole-changed
over contacts of the slow acting relay 8RaHA,
and is supplied with current over contacts 56
and 57 when the switch 6SW is reversed. With
relay 6RaHT picked up, the associated slow act-
ing repeater relay 6RaHTA is supplied with cur-
rent over front contact 58 of relay 6RaHT.

The important feature concerning this control
circuit for the special home relay SRaHT, as
far as my invention is concerned, lies in the
fact that the repeater relay 8PB at -the field
station 8FS governs by-paths around the con-
tacts of the signal repeater relay -8LM and the
approach locking relay 8LK interposed in this
control circuit. The front contact 59 of relay
8PB completes a by-path around front contacts
46 and 47 of relays SLM and 8SLK, respectively,
and the front contact 8 of relay 8PB completes
a by-path around the front contacts 54 and 53
of relays 8LK and 8LM, respectively. Hence,
a condition of the C. T. C. system that results
in the repeater relay 8PB being picked up re-
moves the special home relay 6Re¢HT from all
control by the apparatus of the C. T. C. system
and permits this relay to be governed automati-
cally by traffic conditions.

The control circuit for the home relays SRaH
and 6RbH for the starting signals 8Ra and §Rb
extends from the B terminal over front contact 73
of code control relay €RHS, front contact 74
of relay 6LK, contact 75 operated by switch 8SW
and closed when the switch is normal, front con-
tact 76 of the repeater relay 8RaHTA for the
associated special home relay GRaHT, winding
of relay 6RaH, front contact 17 of track relay
6TRa, front contact 78 of -code control relay
S§RHS, and to the C terminal. “When the switch
8SW is reversed and contact 75 is moved to the
dotted line position, the relay §RbH is energized.
Thus, the home relays 8RaH and 6RbH, as well
as the special home relay 6ReHT, are controlled
by traffic conditions to the right of the switch
ESW, and the home relays are aiso controlled
directly by.the C. T. C system through the me-
dium of the code control! relay 6RHS. The spe-
cial feature to be here noted. is the fact thatl
by-paths are provided around . the front contacts
13 and 18 of the code control relay 6RHS, the
by-path around contact 78 being completed over
front contact 19 of the repeater relay 6PB, and
the by-path around front contact 78 being com-
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pleted by the front contact 80 of the repeater
relay 6PB.

Again, it is to be noted that a condition of the
C. T. C. system that causes the repeater relay

‘6PB to be picked up removes the home relays

6RcH and 6RbLH, and, in turn, their associated
signals, from control of the S. T. C system and
permits these relays and signals to operate auto-

‘matically in accordance with traffic conditions.

Turning now to the special home relay 8LgHT
associated with the entrance signal 8La, a con-
trol circuit extends from the B terminal over
front contact 81 of relay 6RM, front contact 82
of relay 6RK, front contact 83 of track relay
6TRa, back contact 84 of relay 6LaHA, front
contact 85 of track relay 6TRbD, front contact 86
of track relay 6TRe, winding of relay 8LaHT,
back contact 87 of relay 6LaHA, front contact
88 of relay 6TRa, front contact 89 of relay 6REK,
front contact 90 of relay 6RM, and to the C ter-
minal. With the relay 8LaHT picked up, its re-
peater relay 8LoHTA is supplied with current
over front contact 91 of relay 8LaHT.

To remove relay 8LagHT from control of the

signal repeater relay 6RM and the approach lock-
ing relay 6RXK associated with the C. T. C. sys~
tem, the front contacts 81 and 82 of relays 6RM
and 6RK, respectively, are provided with a by-
path including front contact 82 of relay 6PB,
and the front contacts 89 and 90 of relays 6RK
and 6RM, respectively, are provided with a by-
path including front contact 83 of relay 6PB.
. The home relays 8LaH and 8LbH provided for
the entrance signals 8La and 8Lb are governed
over. a control circuit traced from the B termi-
nal, front contact 94 of code control relay 8LHS,
front contact 95 of relay 8LK, contact 96 op-
erated by switch 8SW and closed with the switch
normal, front contact 97 of relay 8LaHTA, wind-
ing of relay 8LaX, front contact 98 of track re-
lay 8TRa, front .contact 99 of code control re-
lay 8LHS, and to the C terminal. With the
switch 8SW reversed and the contact 96 moved
to the dotted line position, the relay 8LbH is en-
ergized.

It is to be observed that the front contacts
94 and 99 of the code control relay 8LHS are
provided with by-paths, the by-path around front
contact 94 being completed at front contact 109
of repeater relay 8PB, and the by-path around
front contact 99 being completed at front con-
tact 101 of relay 8PB. It follows that the spe-
cial home relay 8LoHT and the home relays
8L.aH and 8LbH are removed from the control
of the C. T. C system, and the signals 8La and
8Lb are operated automatically by traffic condi-
tions in the event a condition arises in the C.T. C.
system that results in the repeater relays 6PB
and 8PB being energized and picked up.

The directional stick relays and the repeater
relays provided for the intermediate signals I,
2, 9 and 10 are in each case controlled over cir-
cuits of the standard form, and it is thought
unhecessary to discuss these circuits in detail
since they will be readily understood from an in-
spection of the drawings.

The control circuit for the home relay 2H of
signal 2 is shown at the lower left-hand por-
tion of Fig. la. ‘This circuit for the relay 2H
is that of standard form and need not be de-
scribed in detail except to point out that front
contacts 102 and 183 of signal repeater relay 6L.M
and approach locking relay 6LK, respectively, are
interposed in one side of the circuit, and front
contacts 104 and 105 of relays 6L.M and 6LK,
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respectively, are interposed in the other side of
the circuit. That the relay 2H may operate in
response to traffic conditions only in the event
of a failure of the C. T. C. system which might
effect the operation of the relays 6L.M and 6LK,
the front contact 106 of repeater relay 6PB com-
pletes a by-path around the front contacts {02
and 103, and the front contact 187 of relay §PB
completes a by-path around the front contacts
{04 and 105.

The control circuit for the home relay 9H of
signal 9 is shown in the lower right-hand portion
of Fig. 1b. This circuit is in accordance with
standard practice and need not be described ex-
cept to point out that the front contacts 108 and
189 of signal repeater relay 8RM and approach
locking relay 8RK, respectively, are interposed in
one side of the circuit, and front contacts 18
and |1 of relays 8RM and 8RK, respectively, are
interposed in the other side of the circuit. In
order that the home relay 9H may operate in re-
sponse to traffic conditions only in the event a
failure of the C. T. C. system effects the operation
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of the relays 8RM and 8RK, a by-path around

front contacts 108 and 199 is completed at front
contact {12 of the repeater relay 8PB, and a by-
path around front contacts {18 and [{{ is com-
pleted at front contact 1i3 of relay 8PB.

A marker lamp is mounted on each of the start-
ing and entrance signals to indicate to the train-
men when the signals are removed from the con-
trol of the C. T, C. system and are being operated
in accordance with the A. P. B. system. In Fig.
la,the marker lamps {14, {15 and {6 are mount-
ed on the usual masts of the signals 6Ra, 6L.¢ and
6La, respectively. 'These marker lamps are con-
nected in parallel in a circuit completed over
front contact { {7 of the repeater relay 6PB. Thus,
3 condition of the C. T. C. system that results in
the repeater relay 8PB being picked up to remove
the signals from control of the C. T. C. system in
the manner described hereinbefore also causes
the marker lamps (14, 115 and {16 to be illumi-
nated.

In Fig. 1b, marker lamps {18, {9 and 129 are
mounted on the masts of signals 8Ra, 8R¢ and
8La, respectively, and are connected in parallel
in a circuit completed at front contact 121 of
repeater relay 8PB. Thus, a condition of the
C. T. C. system that results in the repeater relay
8PB being picked up to remove the signals from
control of the C. T. C. system also causes the
marker lamps (18 {19 and 120 to be illuminated
to indicate to the trainmen that the signals are
being operated by the A. P. B. system.

In Fig. 2, the transfer relays at the field sta~
tions are controlled over a line circuit independ-
ent of the line wires of the C. T. C. system. This
line circuit comprises two line wires L{ and 1.2
which are connected with the B and C terminals
of the current source over the switch 3 at the
central station CS, and across which line wires
the operating winding of the transfer relay §AB
at station 6F'S is connected. 'The transfer relays
at other field stations would be connected across
the line wires L and L2 in the same manner as
shown for relay 6AB of field station §FS. The
line wires Ll and L2 would be disposed between
the central station and the field stations in a

manner so as to be exposed to the same hazards 7

as the line wires X, Y and Z of the C. T. C. sys-
tem. The transfer relay 6AB controls the pick-up
circuit for the associated repeater relay 6PB over
its back contact 5, and relay 6PB is provided with
a’'stick circuit including back contacts of the code
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side of the .switch 3, and to the C terminal.

6

control relays 6RHS and 6LHS, the :same as in
Fig, la. It is clear that, with the line circuit and
transfer relays of Fig. 2 provided for the signal
system of Figs. la and 1b, a condition of the line
circuits that results in the transfer relays being
deenergized and the associated repeater relays
picked up will remove the signals:from the control

-of the:C. T. C. system and cause the signals to be

operated automatically by the A. P. B. system in
the same manner as described for Figs. la-and 1b,

In Fig. 3, the transfer relays are controlled
over a grounded line circuit including a line wire
1.3 disposed on the pole line so as to be exposed to
the same hazards as-the line wires of the C. T. C.
system. The B terminal of the current source is
connected over switch 3 to the line wire I3, and
the C terminal is connected with a ground elec-
trode 122. At field station 6FS, transfer relay
6AB has one terminal of its operating winding
connected with the line wire I3 and the other
terminal of its winding connected with a ground

-electrode 123. The transfer relay at field station

8FS would be connected between the line wire L3
and ground in the same manner as transfer relay
6AB. Thus, in Fig. 3, the-transfer relays are nor-
mally energized and are deenergized upon a fail-
ure of the line-circuits or by the operation of the
switch 3 at the central station. The repeater re-
lay 6PB of Fig. 3 is controlled in the same manner
as described for Fig. la. .Consequently, with the
apparatus -of Fig. 3 applied to the sighal system
-of Figs. 1a and 1b, a failure of theline circuit that
results in the deenergizing of the transfer relays
and the picking up of the associated repeater re-
lays will remove the signals from the control of
the C. T. C. system and permit them to be oper-
ated by the A. P. B. system.

In Fig. 4, the transfer relays are serially inter-
posed in a line circuit -which is grounded. This
line circuit extends from the B terminal of the
current source over one side of the switch 3, line
wire L4, operating winding of ‘transfer relay 6AB,
line wire L9, operating winding of transfer relay
8AB, ground electrodes 124 and 125, the other
The
line wires L4 and L5 are disposed on the pole line
50 as to be exposed to the same hazards as the
wires X, Yand Z. It is clear that, with the appa-
ratus constructed in the manner shown in Fig. 4,
the transfer relays are normally energized and are
deenergized by a failure of the line circuits or
by operation of the switch 3. The transfer relays
of Fig. 4 are effective to pick up the associated
repeater relays, the same as in previous cases,
and hence, with the-apparatus of Fig. 4 applied to
the signal system of Figs. 1a and 1?, a condition
of the line circuits of the C. T. C. system that
causes the transfer relays to be deenergized is
effective to remove the signals from control-of the
C. T. C. system and permit them to be operated
by the A. P, B. system.

Although I have herein shown and described
only a few forms of ‘apparatus embodying my
invention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without depart-
ing from the spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. In combination, a stretch of railway track,
a track relay responsive to traffic conditions of
said stretch, a signal for governing traffic threugh
the stretch, a remotely controlled relay loeated
along the stretch, a central station, a circuit in-
cluding a line wire for gontrolling said remately
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controlled relay from-said central station, a sig-
nal relay for governing the operation of the sig-
nal, a control circuit for said signal relay includ-
ing a front contact-of the track relay and a front
contact of the remotely controlled relay, a trans-
fer relay, another circuit including said line wire
for normally energizing said transfer relay, a
repeater relay, a pick-up circuit for the repeater
relay including a back contact of the transfer
relay, a stick circuit for the repeater relay in-
cluding a back contact of the remotely controlled
relay, and g by-path around the front contact of
the remotely controlled relay interposed in said
control circuit including a front contact of said
repeater relay.

2. In combination, a section of railway track,
a track circuit for the section including a track
relay, two signals one adjacent each end of the
section for governing traffic in opposite directions
through the section, a home relay for each signal
for operating the signal, a field station adjacent
said section, a control relay for each signal at said
field station, an energizing circuit for each home
relay including a front contact of the back relay
and a front contact of the associated control
relay, a central station, a circuit for selectively
controlling said control relays including a pair of
line wires extending from the central station to
the field station, a transfer relay and a repeater
relay at said field station, a pick-up circuit for
the repeater relay including a back contact of the
transfer relay, a stick circuit for the repeater
relay including a back contact of each of said
control relays, a normally closed circuit for ener-
gizing said transfer relay including another line
wire extending from the central station to the
field station :and positioned so as to be exposed
to the same hazards as said pair of line wires,
and by-paths one around the front contact of the
control relay interposed in each of said ener-
gizing circuits and each by-path including a front
contact of said repeater relay.

3. In combination, a section of railway track,
a track circuit for the section including a track
relay, two signals one adjacent each end of the
section for governing traffic in opposite direc-
tions through the section, a field station adjacent
said section, two control relays at said field sta-
tion one for each of said signals, operating means
for each signal controlled jointly by the associ-
ated control relay and by the track relay, a cen-
tral station, a circuit for selectively controlling
said -control relays from said central station in-
cluding a line wire, a transfer relay and a repeater
relay at the field station, a normally closed cir-
cuit for energizing said transfer relay including
said line wire, means including front contacts of
said repeater relay to remove said signals from
control of the control relays and to permit them
to be operated by the track relay alone, a pick-up
circuit for the repeater relay including a back
contact of the transfer relay, and a stick circuit
for said repeater relay including a back contact
of each of the control relays.

4."In combination, a stretch of railway track,
automatic means responsive to traffic conditions
in said stretch, a signal for governing traffic
through the stretch, a remotely controlled relay
located along the stretch, a central station, a line
circuit for controlling said relay from said central
station, operating means for said signal controlled
jointly by said automatic means and said relay,
a transfer relay, another line circuit extending
between said stretch and said central station for
normally energizing said transfer relay, a re-
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peater relay, a pick-up circuit for said repeater
relay including a back contact of the transfer
relay, a stick circuit for said repeater relay in-
cluding a back contact of said remotely controlied
relay, and means including a front contact of the
repeater relay to remove said signal from control
of said remotely controiled relay and to permit it
to be controlled by said automatic means alone.

5. In combination, a section of railway track,
a track circuit for said section including a track
relay, a signal for governing traffic through the
section, a home relay for governing the operation
of said signal, a control relay located adjacent
said section, an energizing circuit for said home
relay including a front contact of the track relay
and a front contact of the control relay, a cen-
tral station, a line circuit extending from said
central station to said section for at times ener-
gizing said control relay, a transfer relay and a
repeater relay, a pick-up circuit for the repeater
relay including a back contact of the transfer
relay, a stick circuit for said repeater relay in-
cluding a back contact of said control relay, an-
other line circuit extending from said central
station to said section for normally energizing
said transfer relay, and a by-path around the
front contact of said control relay interposed in
sald energizing circuit of the home relay includ-
ing a front contact of said repeater relay.

6. In combination, a stretch of railway track

7

formed into insulated track sections, wayside
signals located at selected points along the stretch
for governing traffic through the stretch, auto-
matic apparatus controlled by traffic conditions
cf the stretch and operating to govern the way-
side signals as required for an automatic wayside
signal system, code controlled relays located at
selected points along the streteh, a central sta-
tion, means including a line circuit for selectively
controlling said code controlled relays from said
central station, circuit means governed by said
code controlled relays to modify the control of
said automatic means over the signals as required
to operate the signals as a centralized traffic con-
trol system, a plurality of switching means one
located at each selected point for the code con-
trolled relays and each including a transfer relay
and a repeater relay, means including another
line circuit for normally energizing each of said
transfer relays from the central station, a pick-
up circuit for each repeater relay including a back
contact of the associated transfer relay, a stick
circuit for each repeater relay including a back
contact of at least one of the code controlled
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relays at the same location, and means controlled 25

by said repeater relays when energized to re-
move the modification effected by said code con-
trolled relays over the control of said automatic
means.

CLYDE L. OTT.
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