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This invention relates to centralized traffic con trol systems for governing traffic on railroads, 
and more particularly pertains to the communi 
cation part of such systems. s 
In a centralized traffic control system of the 

type contemplated by this invention, communica 
tion is established between a central control of 
fice and a large number of outlying field sta 
tions by means of a coded type communication 
System over which the various traffic controlling 
devices at the several outlying field stations are 
governed by an operator in the control office. In 
a, communication system of the coded type, a, plu 
rality of Series of impulses of different code com 
binations are transmitted over the line wires con 
necting the control office and the field stations for 
first Selecting the field stations and then for 
transmitting the controls to the particular station 
which is selected. In a system of this type, the 
Selective apparatus at the control office and at 
the field station is resynchronized automatically 
at the end of each series of impulses by reason 
gf the absence of impulses for a prolonged period 
between successive series. - 

in accordance with the present invention, it 
is proposed to provide means by which the system 
may not only be resynchronized at the end of each 
cycle or Series of impulses, but also may be re 
Synchronized irrespective of whether the system 
fails to continue a cycle during the application 
of an impulse or between two successive impulses. 
Other features of the present invention reside in 

larly adaptable for systems of this type. - 
These characteristic features of the invention 

thus briefly stated, will be explained more in 
detail in the following description of one embodi 
Innent of the invention; and various other char 
acteristic features, functions and advantages of 
& Systern ein bodying this invention will be in 
part pointed out and in part apparent as the de 
scription progresses. ?? - 

In describing the invention in detail, reference 
will be made to the accompanying drawing, in 
which the various parts are designated by suit 
able reference characters, and in which:----, 
The accompanying drawing illustrates in a dia-- 

grammatic manner the apparatus and circuits 
provided in accordance with the present inven 
tion in a control office of a coded type communi 
cation system. - 

For the purpose of simplifying the illustration, 
and facilitating in the explanation, the various 
parts and circliits constituting the embodiment 
of the invention have been shown diagrammatical 
ly and certain conventional illustrations have 
been employed, the drawing having been made 
more with the purpose of making it easy to un 
derstand the principles and mode of operation, 
than With the idea of illustrating the specific 

construction and arrangement of parts that would 
be employed in practice. Thus, the various re 
lays and their contacts are illustrated in a con 
ventional manner, and symbols are used to indi 
cate the connections to the terminals of batteries 
or other suitable sources of electric current in 
stead of showing all of the wiring connections to these terminals. 
The symbols (--) and (-) are employed to in 

dicate the positive and negative terminals re 
spectively of suitable batteries, or other sources 
of direct current; and the circuits with which 
these symbols are used, always have current flow 
ing in the same direction. The symbols (B-I-) and 
(B-) indicate connections to the opposite termi 
nals of suitable batteries, or other direct current 
sources which have central or intermediate taps 
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designated (CN); and the circuits with which 
these symbols are used, may have current flowing . 
in one direction or the other depending upon 
the particular terminal used in combination with 
the intermediate tap (CN). - • ? 

Communication i system generally.---A cen 
tralized traffic control system in which the pres 
ent invention is more particularly useful, con 
sists of a control office and a large number of out 
lying field stations. Communication is estab 
lished between the control office and the field 
stations for the transmission of controls to gov 
ern the traffic controlling devices at the field sta 
tions, and for the transmission of indications to 
give indications in the control office of the con the various Specific circuit arrangements particu 
dition of the operated devices and the location of trains. 

This communication is established over a se 
lector or coded type º communication system in 
which a small number of line wires is employed 
and in which selective communication between 
the control office and a particular field station is 
established by the transmission of suitable codes. 
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40 These features of transmission have been dis 
closed in various types of Systems, such for ex 
ample as shown in the application of N. D. Pres 
ton et al., Ser. No. 455,304, filed May 24, 1930. 
Thus, it is considered suficient for an under standing of the present invention, to merely ill 
lustrate how controls, for example, may be trans 
mitted over a line circuit. . 
With reference to the accompanying drawing, 

a control office has been illustrated as connected 
with two outlying field stations by a line circuit 
including a control line wire 10 and a common 
return line 12. These line wires are employed to: 
complete what is termed a controlline circuit in 
cluding a three position polarized biased-to-neu 
tral line relay F at the control office and at each 
of the outlying field stations. . . . 
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In the control office, a control battery CB is 
provided to energize the control line circuit with 
impulses, the polarities of which are selected by 
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sired control at the field stations on the 

1,995,272 
consider the selection of the polarities of the various impulses of the cycle. 
Upon the closure of front contacts 18 and 19 

of relays C and ISA respectively, the relay D is 
SUlCCeSSively cOnnected tio , a, Series of '' terminalS 
Selected through the stepping relay bank, includ 
ing relays 1V, 2V, 3V and 4W, in Such a Way that 
the relay D is connected to terminal 1 before the 
first step is taken; is connected to terminal 2 
When the first stepping relay W is picked up; is 
connected with terminal 3 when the second step 
ping relay 2W is picked up; is connected to termi 
nal 4. When the third stepping relay 3W is picked 
up; and is connected to the terminal 5 when the stepping relay 4W is picked up. 
In actual practice, those particular code jump 

ers and control levers which are selected by the 
code determining means, are connected to these 
terminals 1, 2, 3, 4 and 5 in Such a way that posi 
tive or negative potentials will be applied to the 
relay D dependent upon the particular position of 
the code jumper or the control lever selected by the stepping relay bank. 

Representative of such control, the control le 
wer it is illustrated as connected to the terminal 
1, So that immediately upon the closure of front 
contact 19 of relay ISA, the relay D is energized 
with a polarity dependent upon the position of this lever . 
For example, with the lewer L in a left-hand po 

Sition, a circuit is closed from (B-), through a 
circuit including lever L, in a left-hand position, 
terminal 1, back contact 20 of Irelay 1V, back con 
tact 21 of stepping relay 2W, front contact 18 of 
starting relay C, winding of polarity determin 
ing relay D, front contact 19 of the inverse slow 
acting relay ISA to (CN). This energization of 
the relay D causes its contacts 13 and 14 to be 
actuated to left-hand positions thereby applying 
negative potential to the line circuit from the con 
trol battery CB. This energization of the line 
circuit is repeated by the three position biased to 
neutral polar line relays F. at the control office 
and at each of the field stations. 
After the energization of the line circuit for 

a sufficient period of time, measured off as here 
inafter described, the relay E is energized there 
by opening back contact 22 and causing the de 
energization of the line circuit. While the con 
tact 22 is open, the first stepping relay is picked 
up connecting the relay D to the terminal 2 
through front contact 20 of stepping relay 1W 
and back contact 21 of stepping relay 2V, so that 
the relay D assumes a position in accordance 
-with the polarity applied to this terminal 2. Thus, 
upon the closure of back contact 22 of the impuls 
-ing relay E, the proper polarity is applied to the 
line circuit. ... " 

Similarly, upon the remaining steps marked 
off by the Stepping relay bank, the control of the 
relay D is shifted to the Succeeding terminals 3, 
4 and 5 during the de-energized condition of the 
line circuit, so as to prepare the relay D. prior 
to the closure of the line circuit. 

????lsing ??d step-by-Step operati??, 
Each impulse applied to the line circuit is re 

peated by the three position biased to neutral 
polar line relays F at the control office and at 
each field station. The particular character of 
each impulse is effective to accomplish the de 

OOIre Sponding step of the cycle. . . . . . 

However, irrespective of the particular polari 
ties of the impulses of a cycle, the system is so ar 

ranged that the half-step relay WP at each loca 
tion assumes a new position for each energized 
condition of the line circuit, and the associated 
stepping relay, bank takes one step for each de 
energized period of the line circuit. In order to: 
accomplish this, a quick acting line repeating re 
lay FP. is provided at the control office and at 
eachfield station for repeating each inpulse ap 
plied to the line circuit regardless of its charac 
ter (relays. VP and FP at the field stations are 
not shown). . . . . . . . . . . . 

For example, the relay FP in the control office 
10 

repeats the energized condition of the relay. F .. 
with polar contact 23 in either a right-hand or a left-hand position. 
At the beginning of a cycle, ...the repeating of 15 

the first impulse by the relay FP closes front con 
tact 24 and energizes the slow acting relay SA 
which after a time picks up. This siow acting 
relay. SA is so designed that its pick-up time is 
Somewhat longer than the other neutral relays 
of the system (for example, relay FP), but such 
pick-up time is relatively short compared to its 
drop-away time. This prolonged drop-away time 
for the slow acting relay SA is sufficiently long 
to maintain its contacts in picked up positions 
between its successive energizations during a cycle 
of Operation. - . . . . . 

The picking up of the contacts of the relay SA 
closes front contact 14 energizing slow-acting re 
peating relay SAP, which is a slow. release relay. 
As the relay SA picks up before the relay SAP, 
the stick circuit for the relay C is maintained 
closed from (+), through a circuit including front 
'contact 8 of relay SA, front contact 16 of relay 
C, windings of relay C to (-). In other words, 
when the relays SA and SAP are picked up suc 
cessively, the stick circuit for the relay C is main 
tained energized, but when the relays SA and 
SAP are de-energized successively in that order, 
the stick circuit for the relay C is momentarily 
opened. Thus, the relay C is picked up, at the 
beginning of a cycle and is maintained energized 
throughout that cycle, until the relays SA and 
SAF are de-energized successively, as later ex 
plained. . . . . . . . . . . 

. The opening of back contact 6 of slow acting 
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relay SA at the beginning of a cycle of operation 
causes the inverse slow acting relay ISA to be de 
spendent upon the operation of the relay, E for. 
opening the line circuit. . In order words, the relay 
E is periodically picked up for opening the line 
circuit and upon each such operation, the relay 
ISA is energized by reason of a circuit froin closed 
(--), through a circuit, including front contact 5 
9 of relay SA, iront contact 25 of relay E, front 
contact 26 of relay ISA, Windings of relay ISA, 
to (-). - 

the inverse slow acting irelay ISA has slow act 
ing characteristics similar to the relay SA, that is, 
it is slow in picking up while its drop-away period 
is relatively longer than its pick-up period. This 
lengthened drop-away period is sufficiently long 
to maintain its contacts picked up between the 
successive de-energizations of the line circuit. 

In other words, the line circuit is energized with 
ime spaced impulses throughout a cycle of opera 

rtion. These impulses are repeated so as to ener 
gize the slow acting relay SA periodically, while 
the de-energized condition between successive izm 
pulses, as caused by the relay E, periodically en 
ergizes the relay ISA. Thus, the relay SA, which 
marks of the cycles of operation, is dependent 
upon the occurrence of successive impulses; while 
the inverse slow acting relay ISA which aiSO marks 

5 s 

60 

75 



0 

5 

20 

25 

30 

35 

4 
off the cycle of operation, is dependent upon the 
occurrence of successive openings of the line cir 
cuit. The step-by-step operation of the relay bank in 
the control office is made dependent upon the 
relay SA; while the energization of the line circuit 
is made dependent upon the relay ISA. Thus, 
should the next impulse in a cycle of operation 
fail to be applied, the relay SA would be de-ener 
gized and return the system to normal; while if an 
impulse in a cycle of Operation fails to be removed, 
the relay ISA is de-energized and returns the Sys 
tem to normal. These functions of the relays SA 
and ISA will be more readily apparent as the fur 
ther operation of the system is set forth. 
At the beginning of the cycle of operation, after 

the SA relay is picked up upon the application of 
the first impulse, the WP relay is energized by a 
: circuit from (--), through a circuit including 
front contact 17 of relay SA, front contact 27 of 
relay FP, back contact 28 of relay 1W, windings of 
relay WP, to (-). . . . . The picking up of the contacts of the relay WP 
occurs during the pick-up period of the relay 
SAP, but as soon as the relay SAP has responded 
to the closure of front contact 14 of relay SA an 
energizing circuit is completed for the impulsing 
relay E. from (--), through a circuit including 
front contact 15 of relay SAP, front contact 29 of 
relay VP, back contact 30 of relay 1V, upper wind 
ing of the relay E, to (-). The picking up of the 
relay E opens the control line circuit marking 
the end of the first impulse. Also, the closure of 
front contact 25 of the relay E energizes the in 
verse slow acting relay ISA, as previously men 
tioned. The de-energization of the control line circuit 
is repeated by the relays F and FP, but the relay 
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SA is sufficiently slow acting to maintain its con 
tacts in picked up positions between successive 
energizations of the control line circuit, as re 
peated by the relay FP. ? 
With the control line de-energized, the half 

step relay WP is maintained energized through a 
- stick circuit from (-), through a circuit includ 
ing front contact 17 of relay SA, back contact 27 
of relay FP, front contact. 31 of relay WP, wind 
ings of relay WP, to (-) . 
While the contact 27 if relay FP is changing 

from a front point to a back point thereby trans 
ferring the energization of a relay. VP from its 
pick-up circuit to its stick circuit, the relay WP 
is energized by another stick circuit closed from 
(--), through a circuit including front contact 
17 of relay SA, front contact 32 of relay WP, back 
contact 28 of relay 1W, windings of relay. VP, to 
(-). This is possible in as much as the relay 
1W does not pick up until the relay FP is de 
energized and the stick circuit of relay. VP in 
cluding front contact 31 has already been closed. 
In other words, the stick circuit of relay WP in 
cluding its front contact 32 allows contact 27 to 
be a regular contact instead of the make-before 
break type. Also, upon the de-energization foll 
lowing the first impulse, the first stepping relay 
1W is energized by a circuit closed from (--), 
through a circuit including front contact 17 of 
relay SA, back contact 33 of relay FP, front con 
tact 34 of relay VP, back contact 35 of relay 
2W, windings of relay 1W, to (-). As Soon as 
the contacts of the relay lW are picked up, a 
stick circuit is closed from (--), through a cir 
cuit including front contact 17 of relay SA, front 
contact 36 of relay 1W, windings of relay 1W, 
to (-). . . . ' ,'?: , : 

of relay 1W, windings of relay 2W, to (-). 

1,995,272 
The picking up of the relay 1W opens the en 

ergizing circuit for the relay, E at back contact 
30 and at the same time connects the relay D 
to the terminal 2, wihch has positive or nega 
tive energy applied thereto depending upon the 
control desired to be transmitted. Thus, upon 
the closure of back contact 22 of relay E, the 
second impulse of selected polarity is applied to 
the line circuit. The repeating of this impulse 
by the relay FP opens, its back contact 27 and 
drops the relay WP, as there can be no pick-up 
circuit closed with only the first stepping relay 
1W picked up. ". . The deenergization of the relay WP. closes an 
energizing circuit for the relay E from (--), 
through a circuit including front contact 15 of 
relay SAP, back contact 29 of relayVP, back con 
tact 37 of stepping relay 2W, front contact 38 of 
stepping relay 1W, lower winding of relay E, 
to (-). The relay E again picks up its contacts open 
ing the line circuit, and simultaneously energiz 
ing the inverse slow-acting relay ISA through 
front contact 25. The deemergization of the control line circuit 
following the application of the second impulse, 
energizing the Second. Stepping relay 2W by a 
circuit closed from (--), through a circuit in 
cluding front contact 17 of relay SA, back con 
tact 33 of relay FP, back contact 34 of relay WP, 
back contact 39 of relay 3W, front contact 40 The 
picking up of the contacts of the relay 2W closes 
a stick circuit from (--), through a circuit in 
cluding front contact 17 of relay SA, front con 
tact 41 of relay 2W, winding of relay 2W, to (-). 
The picking up of the relay 2W opens the en 

ergizing circuit for the relay - E - again causing 
the control line to be energized with a selected 
polarity, as previously explained. 

Similar step-by-step impulsing of the con 
trol line circuit with selected polarities continues 
throughout the cycle of operation until the fourth 
stepping relay is picked up and the fifth impulse 
has been applied to the control line circuit, when 
the relay E is energized by a circuit closed from 
(--), through a circuit including front contact 
15 of relay SAP, front contact 29 of relay WP, 
front contact 42 of relay 4W, upper windings of 
relay E, to (-). This energization of the relay E opens the 
line circuit, but as the relay 4W is the last 
stepping relay, the relay E continues to be ener 
gized which prolongs the deenergized condition 
of the line until the relay SA drops. The dropping 
of the relay SA opens the stick circuits of the 
stepping relays and half step relay VP at front 
contact 17, as well as the stick circuit for the relay 
C at front contact 8. Thus, the relay C and the 
stepping relays assume deenergized positions at 
Substantially the same time, but as the relay SAP 
is somewhat slow in releasing the relay E is not 
deenergized until the stepping relays and the half 
stop relay WP have dropped simultaneously. 
Thus, the relay D has plenty of time, as it is quick 
acting, to assume its biased to neutral position in 
response to the opening of front contact 18, while 
the relay E is dropping away and before the back 
contact 22 of relay E closes. The system is thus restored to normal until 
the starting relay C is again energized in response 
to a starting button. 
From the above description, it will be readily 

apparent that the stepping relay bank is made 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



0. 

5 

20 

25 

30 

35 

40 

50 

55 

65 

70 

1,995,272 
dependent upon the energized condition of the 
relay. SA; while the energization of the polarity 
determining relay D is made dependent upon the 
inverse slow acting relay ISA. Thus, the drop 
ping of the relay SA upon the continued deener 
gization of the control line circuit causes the 
stepping relay bank to be deemergized, and pre 
vents the operation of the half step relay WP 
and impulsing relay E, and thereby restores the 
System to normal at rest conditions. Similarly, 
the continued energization of the control line cir 
cuit causes the drop away of the inverse slow 
acting relay ISA, which then opens the energiz 
ing circuit for the polarity determining relay D, 
thus de-energizing the control line circuit. This 
de-energization of the control line circuit effects 
the de-energization of the slow acting relay SA, 
and thereby returns the system to a normal re Synchronized condition. 
In other words, irrespective of whether a cycle 

of operation ceases to continue during the appli 
cation of an impulse or during the absence of an 
impulse, one or the other of the slow acting 
cycles marking relays is de-energized and the 
dropping away of its contacts causes the system 
to be resynchronized or returned to normal at rest conditions. 
Also, it can be seen that upon each energization 

of the control line circuit, the contacts of the relay 
WP assume new positions and upon each de 
energization of the control line circuit the step 
ping relay bank takes one step. In other words, 
the control contact 34 of the relay WP causes 
the buses 50 and 60 to be alternately energized 
upon successive closures of back contact 33 of 
relay FP. The pick-up circuit of each stepping 
relay includes a front contact of the preceding 
stepping relay and a back contact of the Suc 
ceeding stepping relay. These contacts for each 
circuit are made individual to that particular 
pick-up circuit, so that the number of contacts 
in the pick-up circuit for each stepping relay is 
the same (with the exception of the first and the 
last relays for each bank). Such an arrange 
ment has the advantage that a long chain of 
contacts is not included in the various pick-up 
circuits thereby increasing the resistance of the 
circuits and reducing their reliability. 

It will be noted that a Similar arrangement is 
provided for the control of the relay E and the 
control of the relay VP, namely, that the fronts 
and backs of the stepping relays for the respec 
tive circuits are employed individually and only 
a front on One relay and the back on the Succeed 
ing relay is used. In other Words, the present 
invention provides what may be termed a chain 
circuit for closing channel circuits upon Succes 
'sive steps and opening the channel circuits suc 
cessively without the use of a contact on each and 
every stepping relay of the bank included in each of the circuits. 
A communication System has thus been de 

scribed which is capable of resynchronization 
irrespective of where the operation fails to con 
tinue. Also, various circuit improvements for 
the control of such a Selector type. System have been provided. 

Having described a centralized traffic control 
System as one embodiment of the present in 
vention, it is desired to be understood that this 
form is selected to facilitate in the disclosure 
of the invention rather than to limit the number 
of forms which it may assume; and, it is to be 

further understood that various modifications, 
adaptations and alterations may be applied to 
the specific form shown to meet the requirements 
of practice, without in any manner departing 
from the spirit or scope of the present invention 
except as limited by the appended claims. 
What I claim is:- 
1. In a centralized traffic controlling system for 

railroads, a line circuit, a polarity determining 
relay having pole changing contacts included in 
said line circuit, an impulsing relay having a con 
tact for opening said line circuit, means controlled 
by said polarity determining relay and said im 
pulsing relay for impulsing Said line circuit, step 
by-step means responsive to impulses on said line 
circuit for Operating said impulsing relay, a slow 
acting relay periodically energized by said im 
pulses on said line circuit, whereby it is picked 
up at the beginning of a series of impulses and is 
dropped at the end of said series, an inverse slow 
acting relay periodically energized by Said im 
pulsing relay each time Said line circuit is opened, 
whereby said inverse slow acting relay is picked 
up at the beginning of a series of impulses and 
is dropped at the end of Said series, a first means 
including said slow acting relay for governing 
said impulsing relay, a second means including 
said polarity determining relay for governing said 
inverse slow acting relay, and means responsive 
to said first and said Second means for prevent 
ing the impulsing of said line circuit. 

2. In combination; a line circuit; a repeating 
relay for repeating the condition of Said line cir 
cuit; means including an impulsing relay for 
controlling the energization of said line circuit; 
a first slow acting relay having an energizing cir 
cuit closed by a front contact of said repeating 
relay; a second slow acting relay energized by a 
back contact of said first slow acting relay and 
having an energizing circuit closed by its OWn 
front contact, a front contact of said first slow 
acting relay and a front contact of said impulsing 
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relay; and other means controlled by Said first 
and second slow acting relays for controlling the 
energization of said line circuit. 

3. In combination; a line circuit; a line repeat 
ing relay for repeating the energized and de 
energized condition of said line circuit; an im 
pulsing relay for opening and closing said line 
circuit; a first slow acting relay having an ener 
gizing circuit including a front contact of Said 
line repeating relay; a second slow acting relay 
having an energizing circuit including its own 
front contact, a front contact of said first slow 
acting relay and a front contact of said impuls 
ing relay; a Step-by-step means having energiz 
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ing circuits including a front contact of said first 
slow acting relay and a backcontact of said line re 
peating relay, said step-by-step means controlling 
Said impulsing relay to open said line circuit after 
each step; and starting means effective to start 
impulsing by energizing said line circuit and said 
Second slow acting relay only while said first slow 
acting relay is retracted but if once rendered 
effective to be maintained effective by said first 
and second slow acting relays until the impulsing 
ceases; whereby the response of the impulsing. 
relay and step-by-step means must occur above 
a predetermined rate determined by the timing 
characteristics of said first and second slow acting relayS. . - 

FREDERICK W. BRIXNER. 

60 

65 


