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This invention relates to centralized traffic control sys 
tems for railroads, and more particularly pertains to cen 
tralized control systems wherein track switches and sig 
nals at spaced intermediate stations may be controlled 
manually from a remote control office, or they may be 
controlled automatically through the control office upon 
the approach of a train. 

In general, the route of a train through a particular ex 
tended section of trackway may be determined upon 
entrance of the train into the centralized traffic control 
(generally known as CTC) territory, particularly on 
double track railroads. Thus, if the point of entrance 
to the CTC territory and the point of departure from the 
territory are designated, it should be unnecessary for an 
operator to designate the positioning of track switches 
and the clearing of signals at intermediate points, except 
as may be required in accordance with local conditions 
that may occur at the intermediate interlockings during 
progress of a train through the territory. It is therefore 
necessary that an operator be able to control manually 
the track switches and signals at intermediate interlockings 
in a centralized traffic control System, but it is also de 
sirable to be able to permit the establishment of routes 
automatically where there are no unusual conditions call 
ing for manual route designation. 

Generally speaking, and without attempting to define 
the scope of the present invention, the system according 
to the present invention provides in a CTC system, for the 
Setting up of partial routes automatically and progressive 
ly in advance of a train as the train progresses through 
the CTC territory. Thus no operation is required on the 
part of an operator to establish a route for a train through 
intermediate interlockings within the CTC territory. 

It is piovided, however, that the operator can take over 
Semi-manual control of intermediate interlockings in 
Volved in the route of a train so as to hold a train as 
required to give priority to certain conflicting routes. 
This can be done on the basis of semi-automatic opera 
tion in that, with a selector lever positioned for semi 
automatic control, partial routes are selected automatical 
ly as in full automatic operation, but manual designation 
must be made to execute the partial route controls for the 
different stations, rather than having this done automati 
cally upon the passage of a train through certain track 
Sections. By this organization there is no possibility of 
the CTC operator aligning the wrong route for a train as 
the route is determined automatically in accordance with 
a prior designation of a point of departure from the CFC 
territory, and no different route may be established, 

Full manual control irrespective of a predetermined 
point of departure for a train may be had by operating 
the Selector lever to a full manual position. With the 
Selector lever in this position, the system is operable ac 
cording to conventional CTC operating principles. 
An object of the present invention is provided for the 

automatic operation of track switches and signals that are 
Subject to CTC control at several intermediate stations 
in accordance with the designation of arrival and departure 
points in the territory governed by CTC. 

Another object of the present invention is to provide for 
the automatic establishment of partial routes in advance 
of a train as the train progresses. 

Another object of the present invention is to provide 
for Semi-automatic operation in a CTC system wherein 
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2 
the route that may be established is automatically deter 
mined, but its actual estabilishment requires manual desig 
nation. 
Another object of the present invention is to select, 

when desired, full manual control of track switches and 
signals like in a conventional CTC system as compared 
to automatic or semi-automatic operation. 

Other objects, purposes, and characteristic features 
of the present invention will be in part obvious from the 
accompanying drawings and in part pointed out as the 
description of the invention progresses. 

In describing the invention in detail, reference is made 
to the accompanying drawings in which corresponding 
parts in the several figures of the drawings are identified 
by similar reference characters, in which parts having 
similar functions are designated by similar letter refer 
ence characters, and in which: 
FG. 1 is an illustration particularly by block diagram 

of the CTC system provided by the present invention as 
applied to a specific track layout; 

FIGS. 2A, 2B, 2C, and 2D when arranged one above 
the other respectively illustrate a circuit organization for 
apparatus that is mostly at a control office for the selec 
tion of track switch and signal controls for communica 
tion to respective field stations; 

FIG. 3 illustrates a typical circuit for the automatic or 
manual initiation of CTC code communication apparatus 
into a cycle of operation; 

F.G. 4 is a sequence chart illustrating the sequence of 
operation of certain relays upon passage of a train over 
a particular route when the CTC system is made subject 
to automatic control. 

For the purpose of simplifying the illustrations and 
facilitating in the explanation thereof, the various parts 
and circuits constituting this embodiment of the present 
invention have been shown diagrammatically, and cer 
tain conventional illustrations have been employed, the 
drawings having been made more for the purpose of facili 
tating the disclosure of the present invention as to its prin 
ciples and mode of operation rather than for the purpose 
of illustrating the specific construction and arrangement 
of parts that would be employed in practice. Thus, the 
circuits are shown schematically and symbols are used 
to indicate connections to the terminals of batteries or 
other sources of electric current. The symbols (--) and 
(-) are employed to indicate connection to the positive 
and negative terminals respectively of suitable batteries 
or other sources of direct current, and the symbols (B-) 
and (B-) are used to indicate connections to the op 
posite terminals of a suitable battery or other direct cur 
rent Source which has a center or intermediate connection 
designated as (C). 

It is to be understood that the system provided by the 
present invention is applicable to the control of power 
track Switches and signals in various different types of 
track layouts, and that the control of the track switches 
and signals illustrated in this embodiment of the present 
invention is to be considered as typical of the manner in 
which control can be provided for different combinations 
of track Switches and signals that may be provided indif. 
ferent track layouts to be encountered in practice. 

For the purpose of disclosure of this embodiment of 
the present invention, however, it is assumed that the 
System is applied to the control of switches and signals 
disposed along a typical portion or territory of a railroad 
as illustrated in FIG. 1 that is governed by a CTC con 
trol System. The track layout illustrated in FIG. 1 pro 
vides for double track operation, the upper track being 
provided for traffic from right to left, or westbound 
traffic, and the lower track in the track diagram being 
provided for governing traffic to the right, or eastbound 
traffic. 
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An entering signal 10 is provided for governing west 
bound traffic into the westbound track 30, this signal 
being at field station A and being subject to CTC control 
from the control office. 
Spaced some distance from the signal 9 are lower and 

upper arm signals 11 and 12 governing traffic over a 
track switch 2W into tracks 31 and 32 respectively. 
These track Switches and signals are at field station B 
and are subject to control by CTC from the control 
office. Included in the stretch of track 3; is a group of 
track Switches and signals for governing westbound traffic 
at field station C. This group includes the track switches 
3W and 4W and signals 13, 4, 5, and 16. A signal 
17 is provided for governing westbound traffic upon leav 
ing the CTC control territory illustrated in FIG. 1. This 
signal 17 is controlled through field station D in the 
centralized traffic control system. 
Although only CTC control signals are illustrated, it 

is to be understood that suitable automatic block sig 
naling is provided along the trackway between the vari 
ous field stations as required. It is to be understood that 
a similar track layout is provided for the passage of 
east bound traffic, and inasmuch as the mode of opera 
tion over the eastbound track would be comparable to 
that for the westbound track, for the purpose of simplifi 
cation of the disclosure of the present invention, the dis 
closure has been made more particularly relative to the 
control of signals for westbound traffic, and it is to be 
understood that similar apparatus, and a similar mode 
of operation is effective in the setting up of routes for 
eastbound traffic. - 

The code communication apparatus provided for trans 
mitting track switch and signal controls from the con 
trol office to the several field stations and for transmitting 
indications to the control office as to the conditions of 
apparatus at the field stations can be of any suitable type, 
Such, for example, as by the code communication sys 
ten disclosed in the U.S. patent of W.D. Hailes et al. 
No. 2,399,734, dated May 7, 1946. It is therefore be 
lieved unnecessary to describe in detail the operation of 
the code communication apparatus as reference can be 
made to the Hailes et al. Patent No. 2,399,734 for a 
complete disclosure of the structure and mode of op 
eration of the system. - 
The CTC control machine for designating controls to 

be communicated to the respective field stations accord 
ing to the present invention is, however, different from 
that disclosed in the above mentioned Hailes et al. Patent 
No. 2,399,734, and typical sections of the control panel 
are illustrated in FIG. 1 wherein panel section 33 is pro 
vided for the designation of controls for field station B 
and the panel section 34 is provided for the designation 
of controls for field station C. It is to be understood 
that additional panel sections are provided as required 
for the control of track switches and signals at other field 
stations. 
The panel section 33, for example, has a 3-position 

automatic-manual selector switch 1-12AM for use in 
the designation of controls for station B for governing 
Westbound traffic. These three positions are provided 
respectively for automatic control, semi-automatic con 
trol, and manual control in the setting up of routes. 
Route buttons 11PB and 12PB are provided for the des 
ignation of routes governed by the signals 11 and 12 re 
spectively at field station B. A 2-position lever E-12SGL 
is provided on panel section 33 as a means for manually 
designating a control for putting a signal to stop. With 
reference to FIGS. 2A, 2B, 2C, and 2D, magnetic stick 
indication relays GK, PK, AK, RK, and CS are illus 
trated as being subject to control by the code commu 
nication apparatus, and thus these relays are all provided 
at the contro office andare controlled by the code com 
munication apparatus to indicate conditions of appa 
ratus in the field. 
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4 
provided at the control office for storing route descrip 
tions used in controlling track switches and signals at 
the different field stations. 
A relay F is associated with each of the banks of 

Storage relays RS, BR, and CR for the purpose of per 
mitting only one route description storage to be en 
tered into the associated storage bank at one time. 
A partial route control relay Pr is provided at the con 

trol office for each of the intermediate field stations for 
the registration in the automatic control apparatus of 
a condition where a partial route is established. 

Relays G are provided for the respective signals, and 
these relays check as to when conditions are right for 
the clearing of a signal. 

Route relays RR are provided for causing the trans 
mission of route controls to the respective field stations 
for setting up the partial routes as they are called for 
through the several field stations in accordance with the 
progress of a train. 

Having thus considered the general organization of 
the apparatus employed in this embodiment of the present 
invention, further description of the system will be set 
forth upon consideration of the mode of operation of 
the system under typical operating conditions. 

OPERATION 

Normal Conditions 
In describing the mode of operation of the system 

consideration will first be given as to the normal con 
ditions of the system with no trains present and with 
no routes established. Under these conditions, most of 
the relays illustrated in FIGS. 2A, 2B, 2C, and 2D are 
in their dropped away positions. The relays F, how 
ever, are normally energized to indicate that no route 
is established through the associated station. Relay 10F 
(see FIG. 2A) is normally energized by a circuit ex 
tending fron (--), including back contacts 35, 36, 37, 
38, and 39 of relays RS1, RS2, RS3, 10G and 10GK 
respectively and winding of relay 10F, to (-). This 
relay must be energized in order that a route description 
may be set up which can eventually cause the clearing 
of signal 10. Similarly associated with field station B, 
the relay 11-12F is normally energized by a circuit ex 
tending from (--), including back contacts 40, 4, 42, 
43, 44, 45, 46, and 47 of relays BR1, BR2, BR3, 11RR, 
12RR, 11GK, 2GK, and A-BPr, and winding of relay 
11-12F, to (-). The relay 13-14F which is associated 
With field station C is normally energized by a circuit 
extending from (--) including back contacts 48, 49, 50, 
51, 52, 53, and 54 of relay CRE, CR2, 13RR, 4RR, 
13GK, 14GK, and B-CP, and winding of relay 3-14F, 
to (-). 

Other relays that are normally energized include the 
track relays TR which are energized according to usual 
practice and are subject to being dropped away upon the 
shunting of the track rails of an associated track section 
T by a train. Track relays GTR and TR illustrated in 
FIG. 1 are associated with the track sections 0T and IT 
and are normally energized. These relays are typical 
of track relays provided at various points along the 
trackway according to usual practice. 

Automatic Operation 
To consider the mode of operation of the system under 

automatic operation, a typical mode of operation will be 
described for the passage of a westbound train through 
the CTC territory illustrated in FEG. 1. The route to 
be specifically considered will be the route for a train 
entering at signal 10 and leaving the CTC territory at 
signal 17. It will be considered that designation of the 
approach of a westbound train to the CTC territory is 
made by a station master, or by other suitable means, 
which can be effected by the actuation of the push but 
ton PB2 of FIG. 2A for purpose of illustration. This 
push button PB2 may be located at a station platform, 
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from (--), including back contact 67 of relay 11-12PK, 
back contact 68 of relay 11-12CP, front contact 69 of re 
lay 11-12F, front contact 70 of relay 10GK, front con 
tact 71 of relay RS2, and winding of relay BR2, to (-). 
This relay when picked up is maintained energized by 
a stick circuit extending from (--), including back con 
tact 67 of relay 11-12PK, back contact 68 of relay 11 
12CP, front contact 72 of relay BR2 and winding of 
relay BR2, to (-). 
The picking up of relay BR2 opens the circuit that has 

been described for relay 11-12F at back contact 4i and 
causes this relay to be dropped away. Upon the dropping 
away of relay 11-12F a circuit is closed for the energiza 
tion of relay 1G extending from (--), including back 
contact 40 of relay BR1, front contact 41 of relay BR2, 
back contact 73 of relay 11-12F, back contact 74 of relay 
11-12AK, front contact 75 of relay 3-4F, back con 
tact 76 of relay 13-14PK, back contact 77 of relay B-CPr 
and winding of relay 11G, to (-). It will be noted 
that relay 11G is selected in preference to the relay 126 
because of the relay BR2 being in its energized condition 
rather than the relay BR3. In other words, the route 
through the CTC territory from end to end is stored by 
the relay BR that is energized, and the relay BR2 has 
selected the energization of relay 11G rather than relay 
12G because it is the clearing of signal 11 that is re 
quired for fulfillment of the through route that has been 
designated for the train. 
Upon the picking up of relay 11G, the route relay 

1RR becomes picked up by the energization of a cir 
cuit extending from (--), including back contact 78 
of relay 12RR, front contact 79 of relay 11G, contact 80 
of lever 11-12AM in its left-hand position, and winding 
of relay 11RR, to (-). This relay when picked up 
causes the transmission of a signal clearing code for 
the clearing of signal 1:1 by the closure of its front con 
tact 81, and the closure of its front contact 82 provides 
for the transmission of a switch control to field station 
B for operating the track switch 2W to its reverse posi 
tion. Upon the clearing of signal 11, an indication is 
treceived over the code communication apparatus to 
cause the picking up of the signal clear magnetic stick 
relay 11GK at the control office. . 
No further propagation of partial route establishment is 

effective until a westbound train actually accepts the sig 
nal 10 because it is desirable to leave field station C 
free for the establishment of conflicting routes such as a 
route governed by signal 15 or signal 16. It is considered, 
however, that after a train has passed signal 10, the 
route for the train should then be extended through field 
station C, and the automatic establishment of the partial 
route through this field station is thus initiated. 
With reference to FIG. 1, the relay 10P becomes ener 

gized after a train has accepted signal 10, and after the 
track section 0T has become unoccupied in the rear of 
the train. An indication of the energized condition of this 
relay is then transmitted to the control office to initiate 
the establishment of the partial route through field sta 
tion C. It has been pointed out that the magnetic stick 
relay 10GP has been picked up in accordance with the 
transmission of a ocntrol for the clearing of signal ie, 
and thus upon entrance of the westbound train into the 
track section 0T in approach of signal 16, the dropping 
away of relay 0TR establishes a pick-up circuit for the 
relay Pa extending from (--), including front contact 83 
of relay 10GP, back contact 84 of relay 0TR, front 
contact 85 of relay TR and winding of relay Pa, to (-). 
This relay when picked up closes its stick contact 86 to 
shunt front contact 85 of relay 1TR out of the circuit 
just described. 
With the relay Pa in its picked-up condition, a circuit 

is conditioned for the energization of relay 10P so that 
this relay can be picked up as soon as the train has 
accepted signal 10 and the track section tPT has become 
unoccupied in the rear of the train. The picking up of 
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8 
relay 0TR causes the picking up of relay 10P by the 
ciosure of a circuit for the energization of relay 10P ex 
tended from (--), including front contact 83 of relay 
BGP, front contact 84 of relay , 08TR, back contact 87 

of relay TR, front contact 88 of relay Pa, and winding 
of relay 16P to (-). The picking up of this relay closes 
a stick circuit at front contact 39 shunting the track 
contacts out of the circuit just described. The closure 
of front contact 90 of relay 10P causes the transmission 
to the control office of an indication that the relay 10P 
has become picked up and this indication is effective to 
initiate establishment of a route through field station C for 
the westbound train. 

It will be noted that the control of relay 10P is such 
as to insure the presence of a train as compared to condi 
tions causing monentary dropping of a track relay as by 
the accidental shunting of the track rails by a maintenance 
workman. Thus the track section 0T must be shunted 
first, and then the track section 1T must be main 
tained shunted after the train has left the track section 0T 
It is to be understood, however, that other types of 
train presence detecting means, such as treadles and the 
like, may be employed in accordance with the require 
ments of practice. 
With reference to FIG. 2A, the magnetic stick relay 

19FK at the control office is actuated to its picked-up po 
sition in response to the picking up of relay iOP at field 
station A, and the picking up of this relay causes the 
picking up of the partial route relay A-BPr'. The circuit 
by which relay A-BP is picked up extends from (--), 
including normally closed contact 91 of the cancel button 
B-CPB, back contact 92 of relay 11-12PK, front con 
tact 93 of relay 10PK and winding of relay A-BPr, to 
(-). The picking up of this relay closes a stick circuit 
at front contact 94 to shunt front contact 93 of relay 
CPK out of the circuit just described. 
The picking up of relay 10PK causes the dropping away 

of relay 186 by the opening of its circuit at back contact 
63, and the dropping away of this relay transmits a sig 
nal stop control in accordance with the closure of its 
back contact 66 to field station A to cause the dropping 
away of relay 0GP. 
Upon the picking up of relay A-BPr, relay CR2 be 

comes picked up in accordance with the extension of the 
route through field station C. The circuit by which re 
lay CR2 is energized extends from (--), including back 
contact 97 of relay 13–14PK, back contact 98 of relay 
13-14CP, front contact 99 of relay 13-14F, front con 
tact 100 of relay A-BPr', front contact 10i of relay GK, 
front contact 02 of relay BR2 and winding of relay CR2, 
to (-). A stick circuit is established for this relay ex 
tending from (--), including back contact 97 of relay 
13-14PK, back contact 93 of relay 13-14CP, front con 
tact 103 of relay CR2 and winding of relay CR2, to (-). 
The picking up of relay CR2 causes the dropping away 

of the relay 13-14F by the opening of its circuit at back 
contact 49. Inasmuch as the energization of relay CR2 
is indicative of a through route with an exit point at sig 
nal 17, the energization of this relay causes the energiza 
tion of relay 13G which is associated with the clearing 
of signal 13 which in turn governs the partial route to be 
established through field station C over track switch 4W 
in the reverse position. Thus, the relay 13G becomes 
picked up upon the energization of relay CR2 by the en 
ergization of a circuit extending from (--), including 
back contact 48 of relay CR1, front contact 49 of relay 
CR2, back contact 104 of relay 13-14F, back contact 
105 of relay 3-14AK, front contact 106 of relay 17F, 
back contact 197 of relay 17PK, back contact 108 of re 
lay C-DPr and winding of relay 13G, to (-). 

Relay 13G when picked up causes the picking up of 
the partial route relay 13RR by the closure of a circuit 
for this relay extending from (--), including back con 
tact 109 of relay 16RR, back contact 110 of relay 15RR, 
back contact 111 of relay 14RR, front contact 112 of 
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relay 13G, contact 13 of lever 13-14AM in its left-hand 
position and winding of relay 3RR, to (-). The pick 
ing up of this relay closes a circuit for relay 13G at 
front contact 31, shunting contacts 85, 166 and 187 of 
relays 13-14AK, 17F and 7PK out of the picked up cir 
cuit for the relay 13G. 
The picking up of relay 3RR is effective by the closure 

of its front contact 15 to cause the transmission of a 
signal clearing code to field station C for the clearing of 
signal 13. A switch control is also transmitted in accord 
ance with the closure of front contact ai5 of relay 13RR 
to operate the track switch 3W to its normal position. 
The closure of front contact 17 of relay 3RR causes 
the transmission to field station C of a control for oper 
ating track switch 4W to its reverse position. Thus, the 
route becomes established through track switch 3W in 
its normal position and over track switch 4W in its re 
verse position, and the signal 13 becomes clear to establish 
a route for the westbound train to leave the CTC terri 
tory at signal 7. Upon the clearing of signal 3, an in 
dication is transmitted to the control office that the sig 
nal has been cleared, and accordingly the magnetic stick 
relay 3GK at the control office becomes picked up. 

Having thus considered the mode of operating upon 
establishment of the through route, consideration will now 
be given as to the mode of operation in the restoration 
of the apparatus to normal conditions after the passage 
of a westbound train over the route extending from signal 
10 to signal 7. 

It has been pointed out that the relay 10PK (see FIG. 
2A) is picked up after passage of the train past the signal 
10. This relay when picked up causes the dropping away 
of the through route description storage relay RS2 by the 
opening of its circuit at back contact 56. Signal 10 is 
restored to stop automatically in the field according to 
usual practice, and an indication that the signal has been 
restored to stop is transmitted to the control office, and 
is effective to actuate the magnetic stick relay iOGK to 
its dropped away position. 
As the train progresses further in the route so as to 

have passed the signal 1 iC which is associated with 
station B, relay 11-12PK is picked up at the control office 
by control means (not shown) similar to the control 
means that has been described in detail for the energiza 
tion of the relay CPK which is controlled from station 
A. The picking up of relay 11-12PK at the control 
office causes the dropping away of relay 8G by the open 
ing of its circuit at back contact 63, and the dropping 
away of relay 196 closes a circuit at its back contact 38 
that has been described when considering the normal con 
ditions of the system for restoring the relay 10F to its 
normally energized position. The relay 10G in dropping 
away is effective to initiate the code communication sys 
tem into a cycle of operation to transmit a control which 
is indicated by a dotted circuit associated with contact 
66 to field station A to cause the dropping away of the 

With refer 
ence to FIG. 1, the dropping away of relay 10GP causes 
the dropping away of relay 10P at field station A by the 
opening of front contact 83. Relay 10P when dropped 
away closes its back contact 90 which is effective to cause 
the transmission of an indication to the control of 
fice that relay 19F has been dropped away, which upon 
reception at the control office causes the relay 30PK to 
be actuated to its dropped away position. This completes 
the restoration to normal conditions of the apparatus as 
sociated with field station A. s 
A similar mode of operation is effective for restoring 

the apparatus to normal at field station B wherein the 
picking up of relay 11-12PK opens the circuit for the 
through route description storage relay BR2 at back con 
tact 67 so as to cause that relay to be dropped away. The 
dropping away of relay BR2 causes the dropping away 
of relay 1G by the opening of its circuit at front contact 
41. The circuit by which the relay G has been main 
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tained picked up prior to this time extends from (--), 
including back contact 40 of relay BR, front contact 41. 
of relay BR2, back contact 73 of relay 11-12F, front 
contact 133 of relay !! RR, back contact 77 of relay 
B-CPr and winding of relay iG, to (-). Upon the 
dropping away of relay G, the route relay 11RR be 
comes dropped away by the opening of its circuit at front 
contact 79 of relay AG. When relay 11RR becomes 
dropped away, it initiates the transmission of a control to 
field station B automatically for restoration of the signal 
control apparatus at that field station to its normal con 
ditions according to a mode of operation similar to that 
which has been specifically described for the restoration 
of normal conditions of the apparatus associated with 
field station A. Such mode of operation causes the 
transmission of an indication from field station B to the 
control office to restore the relay A1-A2FK to its dropped 
away position. When the signals at field station B are 
at stop, and the route designating means is restored to 
its normal condition as has been described, the relay 11 
E2F becomes picked up to complete the restoration to 
normal conditions of the control apparatus associated with 
field station B. 
When the westbound train has passed signal 3 so as 

to cause the picking up of relay 13-14PK by a mode of 
operation similar to that which has been described in de 
tail for the picking up of a similar relay CPK at field 
sation A, the through route description storage relay 
CR2 becomes dropped away by the opening of back con 
tact 97 of relay 13-14PK, and the dropping away of that 
relay causes the dropping away of the relay 13G by the 
opening of front contact 49. Relay 13G in dropping away 
causes the dropping away of route relay 3RR by the 
opening of front contact 12, and the dropping away of 
relay 3RR is effective to automatically initiate the code 
communication apparatus into a cycle of operation for 
restoring relays in the field at field station C by a mode 
of operation comparable to that which has been described 
as being effective for field station A in accordance with 
the dropping away of the relay 10G. An indication is 
received at the control office from field station C causing 
the restoration of the relay 13-14PK to its dropped away 
position, and the relay 13-14F becomes picked up by the 
energization of a circuit that has been described when 
considering the normal conditions of the system. 
The automatic route control apparatus at the control 

office has thus been restored to its normal conditions, 
and is thus conditioned station by station as the route 
is released in the rear of a westbound train so that an 
other route may be set up for a following westbound 
train according to a mode of operation similar to that 
which has been heretofore described. 

Semi-Automatic Operation 

Under semi-automatic operation, the selector lever Av 
for the associated station is operated to its center posi 
tion. With the lever AM for a station in its center posi 
tion, operation is effective as has been described when 
considering full automatic operation up to the point of 
picking up the particular route relay RR that has been 
selected by the automatic circuits. The picking up of 
the route relay RR requires manual actuation of an 
associated route push button for the particular route 
that has been selected. In other words, under semi 
automatic operation, only partial routes corresponding 
to the through route description may be established. 
This provides a check on the manipulation of the buttons 
by the control machine operator to prevent him from 
setting up the wrong route by inadvertently actuating the 
wrong route button. On the other hand, the semi-auto 
matic operation gives the operator of the control ma 
chine an opportunity to control the propagation of the 
establishment of partial routes so as to permit the manual 
designation of preference where two conflicting routes 
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through a field station are called for at Substantially the 
same time. 
To consider the circuit organization more specifically 

for the energization of a route relay RR under semi-auto 
matic operation, it will be assumed that a through route 
description has been set up as has been heretofore de 
scribed for the passage of a westbound train from signal 
10 to signal 17, and that the control has been effective 
to apply energy to the control circuit for the route relay 
1RR. Under normal operation, the relay RR is 
picked up by a circuit including contact 80 of lever 
11-12AM in its lefthand position, but with this lever in 
its center position for semi-automatic operation, contact 
80 of lever 11-12AM is open. If the route push button 
11PB is actuated to its depressed position, however, the 
relay 1iRR becomes picked up because of shunting around 
the contact 80 of lever 11-12AM by contact 134 of 
lever 11-12AM in its center position being connected 
in series with contact 135 of button PB in its depressed 
position. When relay 11RR is picked up upon actuation 
of the route push button PB, it is maintained energized 
through stick contact 136, which is connected through 
contact 135 of the push button 11PB in its normal posi 
tion. This contact 135 is preferably provided with a 
make-before-break adjustment so that the stick circuit is 
maintained established during the restoration of the but 
ton 11PB to its normal position from its depressed posi 
tion. The transmission of the controls for establishment 
of the route upon the picking up of relay iRR is pro 
vided according to the same mode of operation that has 
been heretofore described relative to full automatic op 
eration of the system. It will be noted that a similar 
organization of contacts of the lever 11-12AM are in 
cluded in the circuit for the control of the route relay 
12RR which is associated with the clearing of signal 2, 
and it is to be understood that a similar mode of opera 
tion is provided in the picking up of this route relay. 

Fitil Manital Control 
For operation under full manual control at any sta 

tion, the selector lever AM at that station is operated to 
its righthand position. With the lever AM in its right 
hand position the route relays RR are subject to energiza 
tion when their associated push buttons are actuated, 
irrespective of any through route description that may 
have been set up. - 
More specifically, for example, if the lever 1-12AM 

is operated to its full right-hand position, the pick up 
circuit for the route relay 11RR is no longer dependent 
upon the closure of front contact 79 of relay AG, and , 
thus the picking up of relay 11RR can be rendered ef 
fective independent of the storage of a through route 
description. Thus, upon actuation of the route push 
button 11PB to its depressed position when the lever 
11-12AM is in its right-hand position, relay RR be 
comes picked up by the energization of a circuit extend 
ing from (--), including back contact 78 of relay 12RR, 
tback contact 137 of relay 11-12PK, contact 134 of lever 
11-12AM in its right-hand position, contact 135 of button 
11PB in its depressed position and winding of relay 11RR, 
to (-). This relay, when picked up, closes a stick 
circuit at front contact 136 to maintain the relay picked 
up after restoration of the push button APB to its normal 
position. Relay 11RR when picked up initiates the code 
communication system into a cycle of operation for the 
transmission of track switch and signal controls to es 
tablish the route governed by signal 11 by a mode of 
operation that has been heretofore described. 

Manual Cancellation 
After a through route description has been set up by 

the energization of a relay RS, such route description 
can be cancelled by the pulling out of the push button 
PB that is associated with the control of that relay. Thus, 
if it is desired to cancel the route description that has 
been set up by the picking up of the relay RS2, for ex 
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ample, the pulling out of the push button 0PB2 causes 
the picking up of the cancel relay GCR by the energiza 
tion of a circuit extending from (--), including back 
contact i38 of relay 1-12CP, contact 139 of button 
10PB2 in its pulled-out position and winding of slow 
drop away relay 10CR, to (-). The picking up of 
this relay closes a stick circuit through contact i40 to 
shunt the push button contact 139 of the circuit just de 
scribed. 
The picking up of relay 10CR causes the picking up 

of the cancel relay 11-12CP which is associated with 
station B by the energization of a circuit extending from 
a (--), including back contact 141 of relay 10GK, front 
contact 142 of relay 10CR, back contact 43 of relay 
A-BP and winding of relay 11-12CP, to (-). This 
relay when picked up causes the dropping away of the 
corresponding through route description relay BR2 which 
is associated with station B by the opening of its circuit 
at back contact 68, and the opening of back contact i38 
in the circuit for relay 10CR causes relay 10CR to be 
restored to its normally deemergized condition. This in 
turn causes the dropping away of relay 1-2CP by 
the opening of front contact 142 of relay CCR. 
The above described route description storage cancella 

tion is effective provided that there has been no route 
actually established, and provided that the route for 
which cancellation is attempted is not occupied by a 
train. Under such conditions, emergency cancellation 
means is provided by the push button CPB for the sev 
eral field stations, but these push buttons are normally 
sealed, and there is little occasion for their actuation. 
To consider the mode of operation under such condi 

tions of cancellation, however, if the seal associated with 
push button B-CPB, for example, is broken, and that 
push button is actuated to its depressed position, the 
cancellation relay 1-2CP is picked up by the energiza 
tion of an obvious circuit, and the picking up of this 
relay renders cancellation effective for station B by a 
mode of operation that has been described. 

It is further provided that when an operator actuates 
the selector lever AM for a particular field station to a 
semi-manual or full-manual position, the cancellation re 
lay for the associated station is picked up, provided there 
is no signal clear for governing entrance for a train into 
the associated field station. Thus, the relay 13-14CP, 
for example, is picked up upon the actuation of the lever 
1-12AM to its semi-manual or full-manual position by 

the energization of a circuit including back contact 144 of 
relay 1 GK, contact 145 of lever 14-2AM, back con 
tact 146 of relay B-CPr and winding of relay 13-14CP, 
to (-). The picking up of this relay cancels any de 
scription that may be set up by a relay CR for the field 
station C by the opening of circuits governing these re 
lays at back contact 98. 

Having thus described a centralized traffic control sys 
tem as applied to the control of a specific stretch of track 
way, it is desired to be understood that this form is se 
lected to facilitate in the disclosure of the invention 
rather than to limit the number of forms which the in 
vention may assume, and it is to be further understood 
that various adaptations, alterations and modifications 
may be applied to the specific form shown to meet the 
requirements of practice without in any manner depart 
ing from the spirit or scope of the present invention ex 
cept as limited by the appending claims. 
What I claim is: 
1. A centralized traffic control system for a stretch of 

railway track having track switches and signals for the 
establishment of partial routes at several remotely spaced 
field stations subject to control from a control office 
comprising, code communication means for two way code 
communication between the control office and the field 
stations, indication means including said code communi 
cation means for indicating at the control office the pres 
ence of a train at the several field stations, a control panel 
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having route buttons for the several field stations for designation of respective partial routes extending through 
the associated field stations, said control panel having a 
manual control switch for each of the field stations hav 
ing one position for automatic control and another posi 
tion for semi-automatic control, route description stor 
age means at the control office for storing descriptions 
of through routes extending from a predetermined enter 
ing point through several field stations to different points 
of departure, and partial route establishing means associ 
ated with the several field stations and including said 
code communication means for setting up respective par 
tial routes and clearing signals governing entrance there 
to respectively in advance of a train, said partial route 
establishing means being rendered effective in response 
to the actuation of said indication means to establish a 
partial route conforming to a through route for a train 
as called for by said storage means provided said lever 
for the associated field station is in said one position with 
out requiring actuation of one of said route buttons, 
and said partial route establishing means being effective 
for a field station having its selector lever in said semi 
automatic position in response to the actuation of said 
indication means only provided a particular one of said 
route buttons corresponding to the route called for by 
said storage means is actuated. 

2. A centralized traffic control system for a stretch 
of track having track switches and signals for the estab 
lishment of partial routes at several remotely spaced 
field stations subject to control from a control office 
comprising, code communication means for two way code 
communication between the control office and the field 
stations, indication means including said code communi 
cation means for indicating at the control office the pres 
ence of a train at the several field stations, a control panel 
at the control office having route buttons for the several 
field stations for designation of respective partial routes 
extending through the associated field stations, said con 
trol panel having a manual control switch for each of the 
field stations having one position for selection of auto 
matic control and having another position for selection 
of manual control, route description storage means at the 
control office for storing descriptions of through routes 
extending from a predetermined point of entrance 
through several field stations to different points of de 
parture, and partial route establishing means associated 
with the several field stations and including said code 
communication means for setting up respective partial 
routes in advance of a train and clearing a signal, said 
partial route establishing means being rendered effective 
in response to the actuation of said indication means to 
establish a partial route conforming to a through route 
for a train as called for by said storage means provided 
that said lever for the associated field station is in said 
one position, and said partial route establishing means 
being effective for a field station having its selector lever 
in said another position only upon the actuation of any 
one of said route buttons, irrespective of a through route 
that may be called for by said route description storage 
neaS. 

3. A centralized traffic control system for a track lay 
out having at least one entrance point and a plurality of 
points of departure for through routes extending through 
the track layout and having track Switches and signals 
at several remotely spaced field stations in the routes sub 
ject to control from a control office comprising: 

(a) code communication means for communicating 
switch and signal control codes from the control 
office to the field stations and for communicating in 
dication codes from the field stations to the control 
office indicative of the conditions of devices at the 
several field stations, 

(b) route description storage means at the control office 
for storing the designation of any one of several 
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entering said stretch at one of the entrance points of 
said track layout, 

(c) indication means at the control office responsive 
to indication codes transmitted from the field sta 
tions by said code communication means for indi 
cating the presence of a train at each of the field 
stations, 

(d) partial route establishing means operable when 
rendered effective for setting up a partial route and 
clearing a signal in advance of a train at each field 
station conforming to the route leading to any one 
of said points of departure of the train as called for 
by said route storage means, 

(e) and means for rendering said partial route estab 
lishing means effective for setting up a route and 
clearing a signal at each field station in response to 
the actuation of said indicating means for indicating 
the presence of a train at a point in approach to each 
respective station. 

4. A centralized traffic control system according to 
claim 3 wherein said route description storage means at 
the control office includes a bank of storage relays and 
means for selectively energizing the storage relays in dif 
ferent combinations in accordance with different desig 
nated points of departure. 

5. A centralized traffic control system according to 
claim 4 wherein said means for selectively energizing the 
storage relays is responsive to an indication communi 
cated from one of the field stations by said code com 
munication means. 

6. A centralized traffic control system for a track lay 
out having a plurality of through routes extending from 
an entrance point to a plurality of points of departure re 
spectively and having track switches and signals at sev 
eral remotely spaced field stations in the routes subject to 
control from a control office comprising: 

(a) code communication means for communicating 
switch and signal control codes from the control of 
fice to the field stations and for communicating in 
dication codes from the field station to the control 
office indicative of conditions of devices and indica 
tive of the presence of trains at the several field sta 
tions, 

(b) a through route description storage means at the 
control office for each of the several field stations for 
storing a description indicative of the point of de 
parture of any one of said through routes, 

(c) indication means at the control office responsive to 
indication codes transmitted from the field stations 
by said code communication means for indicating 
the presence of a train at each of the field stations, 

(d) route storage transfer means including said code 
communication means for advancing a through route 
description storage in said route description storage 
means from one of said storage means to the next in 
a predetermined order in response to the reception 
of a particular indication code by said indication 
means indicative of the progress of a train, 

(e) said route storage transfer means being effective 
upon the transfer of a route storage to initiate said 
code communication means into operation for the 
transmission from the control office to the field sta 
tions of switch and signal control codes for the es 
tablishment of a partial route selected in accordance 
with the point of departure storage that has been 
transferred, 

(f) and means at the field stations for controlling track 
switches and signals in accordance with the switch 
and signal control codes communicated by said code 
communication means from the control office. 

7. A centralized traffic control system according to 
claim 6 wherein manually operable means is provided for 
controlling said switch and signal control code selecting 
means and wherein switching means is provided for ren 

points of departure from said track layout for a train 75 dering said switch and signal control code selecting means 
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selectively responsive to said manually operable means or 
to said storage means. 

8. A centralized traffic control system for a track lay 
out having a plurality of conflicting through routes extend 
ing from an entrance point to at least one point of de 
parture, each of the routes having track switches and sig 
nals at several remotely spaced field stations in the routes 
Subject to control from a control office comprising: 

(a) code communication means for communicating 
switch and signal control codes from the control of 
fice to the field stations and for communicating indi 
cation codes from the field stations to the control 
office indicative of conditions of devices and indica 
tive of the presence of trains at the several field sta 
tions, W 

(b) through route description storage means at the con 
trol office for storing a description of at least one of 
said through routes that may be designated includ 
ing track Switches and signals at a plurality of field 
stations, and - 

(c) partial route establishing means for each of the 
stations operable in response to the reception at the 
control office of an indication code indicative of the 
presence of a train at one field station for transmit 
ting selected switch and signal control codes from 
the control office to only a single field station in 
advance of the train to establish a partial route cor 
responding to the description stored by said through 
Troute description storage means, 

(d) whereby a through route corresponding to a desig 
nated through route description is set up by partial 
route establishment, through one field station at a 
time, as the train progresses. 

9. A centralized traffic control system for a track layout 
having track switches and signals at remotely spaced field 
stations controlled from a control office for the selective 
establishment of a plurality of through routes extending 
between an entrance point and a plurality of points of 
departure from the track layout comprising: 
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(a) code communication means for communicating 

switch and signal control codes from the control of 
fice to the field stations and for communicating indi 
cation codes from the field stations to the control 
office indicative of conditions of devices and indica 
tive of the presence of trains at each of the field sta 
tions, 

(b) route description storage means at the control of 
fice for storing a designated description of a through 
route extending from the entrance point through sev 
eral field stations to any one of the points of depar 
ture, 

(c) indication registration means at the control office 
actuated by an indication code transmitted from one 
of the field stations by said code communication 
means in response to the passage of a train for regis 
tering an indication at the control office of the pres 
ence of the train, 

(d) partial route establishing means including said code 
communication means operable in response to the ac 
tuation of said registration means for clearing a sig 
nal and setting up a partial route in advance of the 
train conforming to said designated description of a 
through route, 

(e) and means for rendering said partial route estab 
lishing means effective for setting up a partial route 
at a given station only provided there is no conflict 
ing route established at that station. 
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