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13 Caims. 

This invention relates to centralized traffic 
controlling Systems for railroads and it more 
particularly pertains to the means employed for 
inter-relating the operation of a plurality of 
field stations with the operation of the com 
munication part of such a system. . 

In that type of centralized traffic controlling 
System. Where a communication system of the 
station selective type is employed, control im 
pulses are transmitted from the control office 
to the several field stations during separate oper 
atting cycles, Similarly, indication impulses are 
transmitted to the control office in accordance 
With the particular station which obtains access 
to the communication line and in accordance with 
the positions of the various traffic controlling 
devices at the associated Station. 

In such a centralized traffic controlling system, 
where only one field station may be in com 
inlunication with the control office at any one 
time and where the communication system is 
normally at rest, it is necessary to provide means 
for storing the fact that a change in the condi 
tion or position of the traffic controlling devices 
at a field station has occurred, so that such a 
change inay initiate the system for the trans 
Imission of indications from that particular field 
station in accordance With the new conditions. 
In a centralized traffic controlling system of 

the type outlined above, it may occur that the 
stored condition of a change at a field station 
is maintained for an abnorinal period of time, 
due either to failure of the System to properly 
transmit the indications or to the continued 
operation of one or more devices at the station. 
Either case results in that station monopolizing 
the indication transmitting line so that other 
stations With changed indications to transmit, 
ai'e prevented from obtaining use of the con 
munication line, when such other stations are of 
inferior order as determined by the lock-out air 
rangement provided in the System. 

In view of the above and other considerations, 
the present invention proposes to provide means 

5 whereby a changed condition at a field station 
may be suitably stored, with this storing means 
i8 wizag associated there with other means which 
prevents that field station obtaining access to 
the cornmunication Systenin until a Succeeding 
cycle is allotted to the use of another field sta 
tion, after which the station which is attempting 
to Inonopolize the coimmunication line may again 
obtain access to the communication system. In 
a nodified for in of the present invention means 
are provided Which prevents a field Station ob 

(C. 17-353) 
taining access to the communication System after 
it has once transmitted its indications until a 
condition exists when no other Station in the 
System has new indications to transmit. 

Other objects, purposes and characteristic 
features of the present invention Will be in part 
obvious from the accorn panying drawings and in 
part pointed out, as the description of the in 
Vention progresses. 
In describing the invention in detail reference 

Will be made to the accorn panying diaWings 
Which illustrates in a diagrani natic manner the 
apparatus and circuits employed at the control 
Office and at a single field Station in accordance 
With the present invention and associated with a 
communication System indicated as coin prising 
two line circuits connecting the field station with 
the Control Office. 
A centralized traffic controlling System organ 

ized as contemplated in accordance With the 
present invention is considered as comprising a 
control Office located at a convenient point and a 
plurality of field stations located throughout the 
territory under the control of an operator in the 
control office. The conmunication system con 
necting the control office with the single field 
Station illustrated, and extending to other field 
Stations in the system, may be of any suitable 
type out for convenience in disclosing the pres 
ent invention it is assured that such conn 
munication system is of the station selective 
duplex coded type as disclosed, for example, in 
the pending application of T. J. Judge et al., 
Ser. No. 640,062, filed October 28, 1932, now Pat 
ent No. 2,082,544 granted June 1, 1937, of which 
One field station has been shown in Fig. 3 of the 
dra Wings. It is to be understood however, that 
the specific form of communication system is 
not essential to the functioning of the present 
embodiment, but rather the Eileans disclosed in 
the present invention may be considered as an 
adjunct to any type of communication system. 
In the communication System contemplated as 

used in connection. With the present invention, a 
Series stepping and control line circuit connects 
the control office With the several field stations 
and receives control impulses from a suitable 
Solice of energy located in the control office. A 
Series message or indication line circuit also 
receives energy from a suitable source of energy 
located in the control office and this line circuit, 
is impulsed from any one of the several stations. 
With reference to the accompanying draw. 

ings, a portion of the control office apparatus is 
illustrated within the rectangle bounded by the 
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2 
dashed line in the upper left hand portion of 
Fig. A. A portion of the apparatus at a typical 
field station is illustrated in the right hand por 
tion of Fig. 1 and also in Fig. 1B, and is shown 
connected to the control office by the control line 
conductor 0, the control line return conductor 
2, indication line conductor 4, and indication 
return line conductor 6. A more complete field 
station, with the invention of this application 
Omitted therefrom and identical to the field sta 
tion shown in Fig. 3 of the Judge et al. patent 
above referred to is shown in Fig. 3. 
A modified form of the invention is illustrated 

in Fig. 2 of the dra Wings. 
This system is of the station selective type, 

the station being selected by receiving control 
impulses which energizes the station relay SO1 
associated with that station. Similarly, When 
ever a lock-out relay such as relay LO is ener 
gized at a particular station, this station may 
control the impulsing of the indication line con 
ductors 4 and 6 in accordance With the indi 
cations to be transmitted on each step from this 
particular station. The energization of relay LOl 
or IO2 causes the system to be immediately in 
itiated into a cycle of operations. 

During the application of each control in 
pulse to the stepping and control line conductor 
0, the contacts of a line repeating relay F for 

the first field station and relay F2 for the second 
field station are positioned in accordance with 
the polarity of the control impulses for the selec 
tion of the required Station and for the transmis 
sion of controls to this station after it is selected. 
The Second field station illustrated is identical to 
the first field station shown except that all ref 
erence characters contain an exponent''. 

Since a description of the Operation of the 
stepping relay bank as well as the station select 
ing operation of the System is unnecessary for 
an understanding of the present invention, only 
those relays and contacts have been illustrated 
which are considered necessary to show the man 
ner in which the present invention is applied to 
the System fully disclosed in the above mentioned 
Judge et al. patent, a field station of which has 
been illustrated in Fig. 3 of the drawings, 

Field station equipment (Fig. 3) 

The field station equipment illustrated in Fig. 
3 of the accompanying drawings is identical to 
that shown in the prior patent to Judge above 
referred to and is typical of all field stations of 
the System, except that the relay DL has been 
omitted therefrom, and may be adapted for use 
at the first, second, or any other location by 
inerely altering certain code jumpers and selec 
tions to arrange for the proper code. But for 
convenience in the description, it is assumed that 
this field station is at the first location along the 
line circuits extending from the control office, 
and is So designated by reason of the distinctive 
exponents employed. 
With reference to Fig. 3, a turn-out track is il 

lustrated as connected to a main track by a track 
switch TS. This track switch TS is operated 
from one extreme locked position to the other by 
a Suitable SWitch machine SM. 
This switch machine SM is governed by a 

SWitch inachine control relay SMR, which is of 
the two-position polar magnetic stick type and 
which is governed from the control office through 
the medium of the communication system herein 
disclosed. The relay SMR controls the operation 
of the Switch machine SM by energizing its nor 

21,086 
mal or reverse Operating wires from a source 
local to the field station in any Suitable Well 
known manner. 

Suitable signals are associated with the track 
switch TS for governing traffic thereover and are 
provided with automatic block signalling means 
With selections made in accordance with the po 
sition of the track Switch IS and condition of 
the detector track section and Such other sec 
tions of track and traffic controlling devices as 
may be associated therewith. 
ASSociated With the signals governing traffic 

over the track Switch TS is a Suitable signal indi 
cating relay M which is normally energized but 
is deemergized whenever any one of the signals 
is actuated or caused to give a proceed indication. 
A detector track Section having a normally 

closed track circuit is provided With a track re 
lay T and a suitable track battery for indicating 
the passage of trains over the track Switch TS. 
The communication part of the Systern includes 

at the field station a three position biased-to 
neutral polar line relay Fl, as previously men 
tioned, together with its quick acting line re 
peater relay FP1. These relays FP1 and SA have 
similar characteristics as the corresponding re 
lays in the control office, the only difference be 
ing in the control of these relays which is subject 
to certain conditions explained in detail in the 
Judge patent above referred to. 
The field station includes a bank of stepping 

relays W1, 2V1, 3V1 and LVI together with a half 
step relay VP1. 

For the selection of the station for the recep 
tion of controls a station selecting outbound re 
lay SO1 together with a stick relay SOS1 is pro 
vided to determine when the code call placed up 
on the control line circuit corresponds to the code 
call assigned to the field station. 
The selection of a station for the transmission 

Of indications is rendered available at the field 
station by the continued energization of the lock 
out relay LOl. When the lock-out relay LO1 is 
picked up for a cycle of operation, the pulsing 
relays PB1 and PFI are effective to transmit the 
code call of the station followed by a transmission 
Of indications. 
A stick relay SB picked up by the slow acting 

relay SA is provided to determine the restora 
tion of the station in a positive manner at the 
end of each cycle of operation. 
The change relay CH1 is provided to register a 

change in any of the traffic controlling devices 
at the station, so that the systern will be in 
itiated for the transmission of new indications. 

Automatic starting from a field station. (Fig. 3) 

A change in the indication conditions at a field 
Station may include change in the condition of 
the detector track section, a change in the con 
dition of the track SWitch, a change in the con 
dition of the signals, or any one of several other 
changes may occur, such as approach track Sec 
tions or the like, but as illustrative of such con 
ditions, only the change in the condition of the 
detector track Section or signals have been shown 
as being effective to transmit indications in the 
typical field station embodying the present in 
vention (see Fig. 3). 

For example, the movement of either the track 
relay contact 2 or the signal-at-stop relay con 
tact 20 from a front point to a back point or 
vice versa, or the simultaneous change in the 
position of these contacts, momentarily opens 
the stick circuit of the relay CH1 so that its con 
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21,086 
tacts assume deenergized positions prior to the 
reclosure of its stick circuit insofar as the con 
tacts 2 and 20 of the relays T and M respectively 
are concerned, all of Which Will be readily under 
stood as it is at this tine Well known in the art, 
that a quick acting relay, such as reiay CH1, will 
accomplish this feature When employed with the 
relatively slow acting signalling relays T and M. 
With the System in a normal at rest condition, 

the deemergization of the change relay CHI closes 
a pick-up circuit for the lock-out LOt fron (--), 
through a circuit including back contact of 
Irelay FP1, back contact 38 of relay SB1, back 
contact 53 of relay SAI, upper winding of the 
lock-out relay Oi, back contact 5 of the cha, ge 
relay CH, to (-). As soon as the contacts of 
the lock-out relay IOI have responded to Sch 
energization, a stick circuit is closed for the re 
lay IO fron (--), through a circuit including 
back contact to of relay FF1, back contact 33 
of relay SB1, back contact E 53 of relay SA, up 
per winding of lock-out relay E.O., front contact 
(55 of relay O, to (-). 
The closure of front contact, 56 of the lock 

oit, relay Of completes the indication line cir 
Clit through this field station (see Fig. A). 
For exampie, the indication line circuit is closed 
frcin the positive terminai of the indication bat 
tery IB in the control office (see Fig. A), through 
a circuit including back contact 5 of relay DW, 
igwer Winding of the relay MB, back contact 58 
of relay 2SA, through the indication line Wire 
4 to the first field station (see Fig. 1A), froit 

contact, 56 of the relay Oil at the first field sta 
tion, back contact, 2 of relay SB1, lower winding 
of the lock-out relay LO, compensating resist 
ance IR1, to the indication line return wire 6, 
and thence to the control office to the negative 
terrina of the indication battery B. 

At that, field Station which maintains its lock 
cut, relay LO (with suitable exponent) energized 
until the end of the lock-out period, a stick circuit 
is closed which is maintained until the end of 
that cycle of operation. For example, this Stick 
circuit for the lock-out relay LO at the first 
field station (see Figs. A, 1B or 3) is closed frog 
(--), through a circuit including front contact 
63 of relay LO1, front contact 53 of relay SA, 

upper winding of relay L.O., front contact 55 of 
relay O, to (-). 
With the lock-out, relay LO picked up and 

stuck up indications are transmitted from the 
first field station as more specifically pointed Clt, 
in the Judge et al. patent above referred to tG 
which reference inay be inade for a lore COEX 
plete description of the system to which the pres 
ent, invention has been shown applied in FigS. A 
and B. 

it is thus seen that for the first field station 
a change relay CEI is provided which responds to 
a change in condition of the various trafic Co 
trolling devices located at the associated Station. 
A slow acting relay SA which may be called a 
cycle marking relay, is picked up at the begin 
ning of each cycle of operations and is laintain 
ed energized until the end of Such Cycle. A slow 
acting detained lock or cycle Suppressinig relay 
DL is provided, which relay is picked up at the 
start of a cycle only at the station which ob 
tains access to the communication Systein. This 
relay has such slow acting characteristics that it 
maintains its armature in its attracted position 
etween successive cycies, When the cycles follow 

each other in rapid succession as determined by 
the fact that a station is Waiting to obtain access 

3 
to the communication line when a particular 
cycle of operations is terminated. In other 
Words, relay DE will be dropped at the end of a 
cycle, during which it has been energized, if 
there is no other station Waiting with indications 
to transmit. If there is another station Waiting 
the the SUceeding cycle is started in Such short 
order that relay D is not dropped between 
cycles. 
The communication part of the System includes 

at the first field station a three-position biased 
to-neutial polar line relay F together With its 
Click acting line repeating relay FP. Quick 
acting neutral relay SB repeats the operations 
of slow acting relay SA, that is, relay SB is 
picked up at the beginning of a cycle and is 
dropped at the end of the cycle. At this field 
station Suitable compensating resistances R1 and 
2R1 are provided to compensate for the differ 
ence in distance between the field station at 
which they are located and the control Office. 
In other words, the field station at the end of 
the Systern requires no resistances but for each 
station nearer the control office, higher resists 
ances are employed so that the same Value of 
current from the indication line battery IB al 
ways flows through the indication line circuit 
irrespective of the station which is transmitting. 

Resistance 2R1 is employed during the trans 
mission of indications and resistance R is emi 
ployed during the lock-out period at the begin 
ning of a cycle of operations. Relays PB and 
PF1 are used to control the impulsing of the in 
dication line circuit as determined by contact 
f3 of relay FF1 in its back and front positions 
respectively. 
That part of the control office illustrated Shows 

imore particularly the portion of the apparatus 
and circuits which cooperate with the field sta 
ision circuits to illustrate the method of operation 
of the present, invention. The control office in 
cludes a control line relay F of the three-position 
fiased-to-neutral polarized type and its associ 
ated neutral quick acting line repeating relay FF 
which repeats each energization and each deen 
ergization of the line relay F irrespective of the 
polarity with which relay F is energized. The 
line repeating relay FEP is provided With a neutral 
quick acting repeating relay 2FP. A slow acting 
line repeating relay SA is picked up at the begin 
ning of each cycle and is dropped at the end of 
the cycle. ASSociated With relay SA is a neutral 
slow acting repeating relay SA having similar 
characteristics. 
Associated with the line relay and the line re 

peating relays in the control Office is a bank of 
stepping relays (not shown) provided to mark 
off the steps of each cycle of operations. An in 
pulsing Irelay EP is controlled by the stepping 
relays for governing the time spacing of the in. 
pulsing applied to the control line circuit. A 
branch dividing relay DV is provided which re 
peats the condition of relay EP for the purpose 
of Seiecting the front and back branches of the 
indication line circuit in the control office. 

this polarity of the impulses applied to the 
control iine circuit from the control battery CB 
is deterrained by code sending relays PC and NC. 
These relays are controlled in accordance with 
the positions of the code jumpers and control 
levers which are rendered effective for a particu 
lar cycle of operations by the corresponding code 
determining relay associated With the station to 
be selected. 
TWO neutral message receiving relays MB and 
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4. 
MF are energized over the message or indica 
tion line circuit at each step. The conditions of 
these relays are stored in suitable pilot and in 
dication storing relays but for the purpose of 
this disclosure it is considered necessary to show 
only the energizing circuits of these relays, since 
these circuits cooperate in the lock-out feature 
which is to be later explained. 

It is believed that the nature of the invention, 
its advantages and characteristic features can 
best be understood with further description being 
set forth from the standpoint of operation, re 
membering that a complete system to which the 
invention is described may be as shown in the 
above inentioned Judge et al. patent. Most of 
the reference characters applied to the present 
drawings correspond to those used in the above 
mentioned Judge et al. patent. The exceptions 
are those which relate to the circuit of the de 
tained lock relay D, which relay provides the 
fundamental feature of the present invention. 
and its cooperation. With the complete Connluni 
cation system. 

OPERATION 

The system of the present invention is nor 
mally in a passive condition, or condition of rest, 
from Which it may be initiated into its active 
condition either from the control office or from 
any of the field stations whenever there are new 
controls or new indications to be transmitted. If 
Several field stations have indications ready for 
transmission at the same time these indications 
aira transmitted from such field stations to the 
control office, one station at a time during Sepa 
rate operating cycles. 

Normal conditions 

With the system normally at rest, the change 
Irelay CH1 is maintained energized through the 
usual track circuit relay contacts and the Con 
tacts of the usual switch repeating relay, which 
Irelays and circuits have been included only in 
the Fig. 3 drawing since the organization of such 
circuits is well known in the art. 
In order that the communication System may 

he initiated into operation from each of the Sev 
eral field stations of the System, the message or 
indication circuit, including line conductors 4 
and 6, is normally connected to battery IB in 
the control office. 

Autonotic transmission of indications 
Any change in the indication conditions at a 

field station as, for example, the occupancy of the 
detector track Section. Or a change in position of 
the track Switch, is indicated by the track relay 
or the Switch repeating relay respectively causing 
the deemergization of relay CH1. Relay CH 
drops its contact 54 which closes a circuit for 
picking up relay LOl extending from (--), back 
contact of relay FP1, back contact 38 of 
relay SBI, back contact 48 of relay DL, back 
contact 53 of relay SA, upper winding of relay 
LO1 and back contact 54 of relay CH1, to (-). 
Relay Oil applies (--) potential through its front 
contact 55 to the right hand terminal of its 
upper Winding for maintaining the above de 
scribed circuit complete even though relay CH-1 
is again picked up. The purpose of this substi 
tute (--) potential is to maintain the lock-out 
relay in its picked up position after relay SA has 
been picked up and throughout the remainder of 
the cycle, during which cycle relay CHI is resensi 
tized by being again energized. 

21,086 
The closure of front contact 56 of relay LOl 

completes the indication line circuit through this 
particular field station over a circuit extending 
from the (--) terminal of battery IB in the con 
trol office, back contact 51 of relay DW, lower 
winding of relay MB, back contact 58 of relay 
2SA, indication line Wire 4, front contact 56 
of relay LO, back contact T2 of relay SB1, 
lower winding of relay LO1, compensating re 
Sistance R, indication line return Wire 6 and 
thence to the (-) terminal of battery B. 

It Will be apparent that, should the change 
have occurred at some other field station, the 
indication line circuit Would have been closed at 
that station through a front contact similar to 
contact 56 of the associated lock-out relay and 
a back contact similar to T2, through the lower 
Winding of the associated lockout relay and the 
Compensating resistance to indication line con 
ductor 6. At any rate, the energization of the 
indication line circuit, including the lower wind 
ing of the message receiving relay MB picks up 
relay MB and initiates the System into a cycle 
of Operations in a manner Which is fully disclosed 
in the above mentioned Judge et al. patent, 
The initiation of the system, irrespective of 

Whether controls are to be transmitted or not, 
results in the synchronous operation of the step 
ping relays at the control office and at each 
field station. The application of the first step 
ping impulse to the control line conductor 
causes relays FP, SA and SB1 to be energized. 
Relays SA1 and SB1 remain energized throughout 
the cycle while relay FP1 repeats each stepping 
impulse. 

Lock-Out between field stations 
Since this invention is applied to a system in 

Which a plurality of field stations are connected 
by means of a common communication circuit 
to the control office, it becomes necessary to pro 
Wide means whereby only one station at any one 
time can actively associate itself with the com 
munication circuit for the transmission of in 
dications. The particular lock-out arrangement 
is the same as disclosed in the above mentioned 
Judge et al. patent but in order to show the co 
operation of the present invention with the lock 
Out organization of a centralized traffic control 
ling system, the lock-out feature will be briefly 
explained. 

It may happen that a change in the indication 
conditions may occur at several field stations at 
the same time. In order to prevent more than 
One station actually interrupting the indication 
line circuit during a particular cycle of oper 
ations, the lock-out relay of only one station can 
be in its picked up position after a cycle has been 
initiated. The lock-out means provided at each 
field Station is effective to Select that station 
nearest the control office, having new indica 
tions to transmit at the beginning of a cycle of 
operations. 
This system has What may be termed an in 

itiating period and a lock-out period at the be 
ginning of each cycle. The initiating period may 
be said to include the time which elapses between 
the Occurrence of a change in conditions at a 
field station, up to the instant that the quick 
acting line repeating relays (such as relay FP1) 
at the field stations pick up their contacts in 
response to the first impulse applied to the con 
trol line circuit. 
The lock-Out period may be considered as that 

time which elapses between the actual picking 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 



5 

10 

15 

20 

2 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

21,086 
up of the contacts of the FP relays at the asso 
ciated stations and the picking up of their re 
spective slow acting SA relays, similar to relay 
SA. In the event that two change relays such 
as relay CH drop their contacts at Substantially 
the same time, it will be apparent that two lock 
out relays such as relay I.O. Will be energized 
over circuits including the upper Windings of 
the lock-out relays. 
Assuming that relay LO is picked up at the 

same time that a similar lock-out relay IO at a 
second station farther out the communication 
line is picked up, the indication line Wire 4 is 
connected to the indication line return wire 6 
at the indicated field station by reason of the 
closed contact 56 of relay LOl. The other lock 
out relay LO, at the more distant Station, Can 
not close an initiating circuit because of the 
open back contact 56 of relay L.O. During the 
lock-out period relay LO will be selected, since 
it will be maintained energized subsequent to the 
picking up of relay FP1 by reason of its lower 
winding being included in the indication line 
circuit until its stick circuit is closed at the end 
of the lock-out period by the picking up of con 
tact 53 of relay SA. The lock-out relay LO at 
the station farther out the line Will drop away 
during the lock-out period because it has no Se 
lecting circuit completed over the indication line 
circuit. 
Two or more stations may have changes in 

indication conditions which occur in Succession 
instead of simultaneously. In such cases where 
the last change occurs at a station nearer the 
control office prior to the picking up of the FP 
relays, then the lock-out relays at the stations 
farther out the line will be dropped out during 
the lock-out period, for their pick-up circuits 
are opened by their respective FP relays and 
their selecting circuits are opened by reason of 
the picked up lock-out relay which is closest to 
the control office. It is of course obvious that 
when the first change occurs closer to the control 
office, the lock-out relay at such station will be 
selected. 
On the other hand, no lock-out relay, irrespec 

tive of its location, can be picked up Subsequent 
to the picking up of the FP relays at the be 
ginning of a cycle, because their pick-up circuits 
are initially opened at back contacts Similar to 
OT of the various FP relays and these circuits 

are maintained open throughout the cycle by 
back contacts similar to 38 of the SB relayS. 

During an operating cycle for the transmission 
of indications, the step-by-step operation at the 
field station is dependent upon front contact 1 
of lock-out relay LOl. It will be understood that 
during a cycle for the transmission of controls 
when relay LOI is not picked up, the step-by-step 
operation at the field station is dependent upon 
front contact 34 of relay SO. 

Automatic suppression of a Station. 

It will now be assumed that the station illus 
trated in Fig. 1A actively associates itself with the 
communication circuit for transmitting indica 
tions to the control office as determined by the 
actuation of relays LO, SA and SB. The lock 
out operation, the synchronous stepping opera 
tion, the registration of the station in the control 
office and the transmission and recording of the 
indications are all effected as shown and described 
in the above mentioned Judge et al. patent. 

5 
The operation whereby this particular station 

actively associates itself with the communication 
circuit has been briefly described above. When 
relay SA is picked up at the start of the cycle 
(with relay LO picked up) a circuit is closed for 
picking up relay DI extending from (--), front 
contact 20 of relay LO1, front contact 2 of relay 
SA and winding of relay DL, to (-). With back 
contact 48 of relay DL. picked up, the pick-up 
circuit of relay LOl (upper winding) is maintained 
open but relayLO remains stuck up until the end 
of the cycle over a circuit extending from (--), 
front contact 68 of relayLO, front contact 53 of 
relay SA, upper winding and front contact f S5 of 
relay TO, to (-). 
At the end of this particular cycle, the system 

returns to its normal-at-rest position as illus 
tirated in Fig. 1, with relay DL dropping after a 
predetermined interval of time has been measured. 
off following the dropping of front contact 2 of 
relay SA. If there is no other station waiting 
with indications to transmit, the dropping of con 
tact 48 of relay DL makes it possible for the par 
ticular station illustrated to again actively asso 
ciate itself with the communication circuit. If it 
were not for the interruption of the pick-up circuit 
including the upper winding of relay LOl by con 
tact 48 of relay DL, it is obvious that this field 
station could continuously actively associate itself 
with the communication line, thereby excluding 
other Stations located farther out the line. This 
condition might be occasioned because of the 
faulty operation of Some of the circuits at this 
particular station, which would prevent any infe 
rior station sending its indications. 
ASSunning that there is another station waiting 

with indications to transmit when the system 
reaches the end of the cycle, during which the 
station illustrated in Fig. 1 used the line, then at 
the time relay SA is dropped other similar SA. 
relays will drop their contacts so that other sta 
tions, irrespective of their location, may have an 
opportunity to pick up their lock-out relays and 
start a consecutive cycle before relay DL of the 
illustrated station drops its contact 48. There 
fore, at the end of the cycle relay DL introduces a 
time interval during which this particular illus 
trated station is prevented from actively associat 
ing itself with the communication circuit. Dur 
ing this interval another station may actively 
aSSociate itself with the communication circuit in 
accordance with its Order of preference, as deter 
mined by its geographic location should there be 
more than one station waiting when the end of 
the cycle is reached. 
From the above explanation it will be obvious 

that a field station, at which a condition exists 
which causes the station to attempt to actively 
associate itself with the communication circuit at 
the end of each cycle, can again obtain access to 
the communication circuit only after one inter 
vening cycle has occurred if another station is 
waiting. This is because, during the second cycle 
when another station is permitted to use the line, 
relay DL will be dropped so that this particular 
station can actively associate itself with the line 
circuit to the exclusion of other inferior stations. 
Briefly, when Such a condition exists that a par 
ticular station persists in Successively actively 
associating itself with the communication circuit, 
the detained lock relay DL prevents this taking 
place except possibly on every other cycle as 
determined by whether or not another station 
wants the use of the line. 
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6 
Description of modification 

A modification of the detained lock feature has 
been illustrated in Fig. 2. This circuit is exactly 
the same as the circuit of Fig. 1 except for the 
addition of front contact 2 i2 on relay DL. This 
added front contact provides a Stick circuit for 
relay DL as long as relay SA is picked up. This 
means that when a particular station, With a con 
dition existing Winich causes it to attempt to use 
the communication circuit continuously after it 
has once used it, is prevented from again actively 
associating itself with this circuit until there are 
no other stations in the System with indications to 
transmit. 
Relay DL is picked up at the Start of a cycle 

when the particular station obtains acceSS to the 
line circuit as previously described. It is stuck up 
over a circuit extending fron (--), front, contact 
22 of Irelay DL, front contact 2: of reiay SA and 
winding of relay DL, to (-). At the end of the 
cycle, relay SA drops its contact 2 Which allows 
relay DL to drog its contact if there is no other 
station waiting With indications ready to transmit. 
Therefore, this particular Station can again ini 
tiate a cycle and actively associate itself With the 
communication circuit by again picking up its 
lock-out relay over the previously described cir 
cuit extending through back contact is 8 of 
relay DL. 
Assuming that there are several other sta 

tions awaiting the end of the cycle With indica 
tions to transmit, relay SA Will drop its front 
contact, at the end of the cycle but Will again 
pick up this front contact before relay DL has 
tine to drop is contacts. This is becauSe SOme 
other station initiates a consecutive cycle of Op 
eration for consecutive cycles and causes all SA. 
relays to be picked up. During this next suc 
ceeding or consecutive cycle, relay DI is again 
energized so that it measures off a similar time 
interval at the end of the next cycle; and if 
another station actively aSSociates itself. With 
the communication circuit, relay SA is again 
picked up to energize relay DL before it has had 
time to drop its contacts. This operation con 
tinues and keeps relay DL. picked up for conse 
cutive cycles until the end of a cycle is reached 
when there is no station a Waiting use of the line, 
Then relay DL will drop and the communication 
System can be used by this particular station. 
From the above description of the Operation 

of the Systein, when arranged as in Fig. 2 it Will 
be obvious that all stations Will transmit their 
indications in rotation in accordance With their 
geographic location when several Stations are 
ready to transmit at the same time, even if a 
preferred station continues to have indications 
ready for transmission before all other stations 
complete their transmission. In other Words, 
assuming that stations 2 and 3 so numbered 
With respect to their location from the control 
office, have indications ready to transmit at the 
same time and further aSSuming that station 
continues to have indications ready for trans 
mission after its use of the System, the Order 
of sequence of operation Will be the transmis 
sion from stations , 2 and 3 in the order named, 
followed by the transmission from Station be 
cause it continues to have indications ready for 
transmission. 

It is to be understood in connection. With the 
present invention, that any desired means may 
be provided for introducing the time interval 
above mentioned. For example, one or more 
additional slow acting relays may be Successively 
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picked up after relay DL is picked up, with back 
contact 48 controlled by the last slow acting re 
lay in the series. In this way any desired inter 
val of time may be measured off to Suit actual 
operating conditions. Similarly, a thernal time 
element relay could be used in place of the Slow 
acting relay DL to introduce the time delay. 

It is also to be understood that the embodi 
ment of the present invention can be used in 
connection with other forms of lock-out Systerns 
instead of the geographic type illustrated in FigS. 
1A and 1B. For example, the superiority of code 
type lock-out, as effected by the operation of 
the SI relay disclosed in the prior application 
of W. D. Hailes et al., Ser. No. 526,674, filed 
March 31, 1931, can be used. 
Having described a centralized traffic control 

ling system embodying several Specific embodi 
ments of the present invention, it is desired to 
be understood that the forms shown have been 
selected to facilitate in the disclosure of the in 
vention rather than to limit the number of forms 
which it may assume and it is to be further un 
derstood that various modifications, adaptations 
and alterations may be applied to the Specific 
forms shown to meet the requirementS of prac 
tice 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: 

... In a remote control system, a control office 
and a plurality of field Stations, a lockout relay 
at each station, means for Simultaneously en 
ergizing a plurality of Said lockout relayS, means 
for maintaining one and only one of Said lock- . 
out relays energized during an Operating cycle 

O 

is 

() 

of said system, means for transmitting meSSages 
from one of said stations to said office. When the 
associated lockout relay is Operated, a cycle 
marking relay, means for Operating Said cycle 
marking relay to an active Condition during an 
operating cycle and maintain it in its active con 
dition during such operating cycle, and slow act 
ing means controlled by said cycle marking re 
lay for rendering the operating circuit of said 
associated lockout relay ineffective for a Con 
paratively long time interval which time inter 
wal begins when said cycle marking relay is re 
turned to its inactive condition. 

2. In a remote control System, a control office, 
a first field station, a plurality of other field 
stations, a communication System connecting 
said office with Said stations, means including 
said communication System for transmitting in 
dications from each of Said Stations to said of 
fice in response to a change in condition at the 
corresponding station, a cycle marking relay en 
ergized in response to the active a SSociation of 
said first station. With Said communication Sys 
ten, Slow acting means controlled to an active 
condition by said cycle Snarking relay for meas 
uring off a predetermined time interval after 
said first station is disassociated from active use 
of said communication System, and means in 
cluding said cycle marking relay for preventing 
Said slow acting means returning to its inactive 
condition as long as any One of Said other sta 
tions is transmitting indications or as long as 
any one of Said other stations initiates the trans 
mission of other indications before said time in 
terval has been measured off. 

3. In a remote control System, a control office 
and a plurality of field stations connected by a 
line circuit, a lockout relay at each station, a 
first local circuit for the lockout relay at each 
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Station, a second circuit including said line cir 
cuit for the lockout relay at each station, means 
for energizing one and only one of Said lockout 
relays by way of said first and said second cir 
cuits during an operating cycle of said system, 
means for energizing another of Said lockout re 
lays by Way of its first circuit only during said 
Cycle, neans for transmitting messages from one 
of said Stations to said office only during the 
Cycle that the associated lockout relay is ener 
gized by Way of its first and its Second circuits, 
and means including a slow acting device for 
Federing the first circuit of the aSSociated lock 
out relay ineffective for a comparatively long 
time interval beginning at the end of a cycle 
during Which said associated lockout relay was 
energized by means of its second circuit. 

4. In a communication system, a control office 
and a plurality of stations connected by a line 
circuit, means for operating said system through 
cycles of operations, in eans including a lockout 
relay at each of Said Stations for initiating Said 
System into cycles of operations by actively asso 
ciating the corresponding station with said con 
munication System, means including the lockout 
relay at a particular station for preventing all 
other stations from being actively associated with 
said communication System, a time measuring 
device at each of said stations, means responsive 
to the active association of a station with said 
connunication System for Operating the asso 
ciated device to its active condition and to main 
tain it active until a predetermined time after 
said connalinication system completes a cycle of 
operations, and means including said device for 
preventing the aSSociated Station fron actively 
associating itself With said communication SyS, 
tem. So ong as said device is in its active coin 
dition, 

5. In a communication System, a control office, 
a Superior station and an inferior station con 
nected to Said control office by a line circuit, 
neans for Operating Said System through cycles 
of Operations, rleans including a lockout relay at 
each of said stations for initiating Said System 
into Cycles of operations and actively associating 
the corresponding station with Said communica 
tion System, means including the lockout relay at 
said Superior station for preventing said inferior 
station from being actively aSSociated with said 
communication System, a time measuring device 
at said superior Station, means responsive to the 
active association of Said Superior station. With 
said communication System for Operating said 
device to its active condition and to maintain it 
in its active condition so long as said inferior sta 
tion is actively associated with said communica 
tion systern, and Ineans including said device for 
preventing said Superior Station from actively 
associating itself With said communication Sys 
ten as long as said device is in its active con 
dition. 

6. In a communication System of the code type 
for the transmission of indications of the Oper 
ated condition of various changeable devices 
from any one of a number of field stations one at 
a time over a line circuit to a distant control of 
fice; field equipment for each field station corn 
prising; code transmitting apparatus operable to 
govern the energization of the line circuit at Suc 
cessive time intervals during an operating cycle 
and thus transmit indications of the existing con 
ditioi of the changeable devices associated with 
the corresponding field station; a starting circuit 
for initiating Operation of said code transmitting 
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apparatus; means responsive to a change in the 
condition of any one of the changeable devices 
at the station for governing the energization of 
Said starting circuit; and a time element device 
alutomatically operated during a single Operating 
Cycle of code transmission of indications for 
the corresponding station to render said starting 
circuit for that station ineffective for a time inter 
val after the end of such operating cycle, said 
time interval being slightly longer than the period 
of rest between consecutive operating cycles, 
Whereby a field station after having traisinitted 
a single cycle of indications is prevented from 
transmitting for a second time if a second field 
Station is ready to transmit indications. 

7. In a code type communication system for 
transmitting indications to a control office from 
any One of a number of field stations one at 8, 
time during separate operating cycles; a code 
transmitter for each field station operable to 
transmit an indication code to the control office; 
a cycle marking relay energized at the beginning 
of each Operating cycle of the System and main 
taired energized until the end of such cycle; a 
Slow release cycle suppressing relay for each sta 
tion energized by the enrgization of said cycle 
marking relay at that station only if the oper 
atting cycle is produced by the code transmitter 
for that station, said slow release relay being gov. 
erned by said cycle marking relay so as to be 
deenergized at the end of such cycle but remain 
ing in its energized condition for a time interval 
slightly longer than said cycle marking relay re 
mains deenergized if another operating cycle in 
mediately follows; and a starting circuit at each 
station closed only if said slow release relay 
that Station is in its deenergized condition for 
governing the operation of the corresponding code 
transmitter; whereby said slow release relay is 
energized when its associated transmitter oper 
ates to Send indications and prevents the start 
ing circuit from initiating a second operation of 
that COde transmitter if a second field station is 
ready to transmit indications and consequently 
Starts another operating cycle before such slow 
release relay has had time to assume its de 
energized condition after the next preceding 
cycle. 

8. In a code communication system of the 
character described for transmitting indications 
to a Control office from any one of a number of 
field stations one at a time during different oper 
ating cycles; code transmitting apparatus at each 
Station Operable to transmit an indication code 
from that station to the control office; means in- ; 
cluding a lock-out relay at each station for 
rendering Said code transmitting apparatus ef 
fective for only one station during an Operating 
Cycle in the event that more than one station is 
ready to transmit indications; a cycle marking 
relay at each station energized at the beginning 
and throughout each operating cycle of the SyS 
ten; a slow release cycle suppressing relay at each 
station; a pick-up circuit for each slow release 
relay closed only if the corresponding cycle mark 
ing relay and lockout relay are both energized; a 
Stick circuit for said slow release relay dependent 
upon the energization of said cycle marking relay 
alone; a starting circuit at each station effective 
only if said slow release relay at that station is in 
its deenergized condition for initiating operation 
of the code transmitting apparatus at that sta 
tion, said slow release relay having a release time 
Slightly loriger than the period of rest during 
Which said cycle marking relay is deemergized be 
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tween two consecutive operating cycles; whereby 
a second Operation of the code transmitting ap 
paratus of a station. Which has once operated is 
prevented by the associated Slow release relay SO 
long as there is any other Station ready to Send 
indications and thus cause an operating cycle 
immediately following the next preceding cycle. 

9. In a communication Systein of the code type 
for transmitting indications to a control office 
from any one of a number of field stations one at 
a time; a code transmitter at each fied Station 
operable to transmit during an Operating cycle 
an indication code identifying the Station and 
characterizing the indications to be transmitted 
from that station: a, plurality of changeable de 
vices at each station adapted to assume different 
operating conditions to be indicated in the con 
trol office; a starting circuit at each station for 
initiating operation of the associated code trans 
mitter; means responsive to a change in the con 
dition of any one of the changeable devices at 
a Station for governing the energization of the 
corresponding starting circuit; a time element 
relay at each station automatically operated to 
its active condition during an Operating cycle only 
if Said Starting circuit for the corresponding sta 
tion has been conditioned to initiate operation 
of the corresponding code transmitter, Said time 
element relay in its active condition rendering 
said starting circuit ineffective, said tine ele 
ment relay being released at the end of an Oper 
atting cycle but aSSunning its inactive condition 
only after an interval of time which is slightly 
longer than the period of rest between consecu 
tive cycles; whereby the code transmitter at a 
station which has once operated is prevented 
from operating the Second time if changes have 
OCCurred in the changeable devices aSSociated 
With a second station to cause a second cycle SO 
close to the first cycle that there is not time for 
the time element device associated With the 
transmitter that has once operated to assume its 
inactive condition and permit the starting circuit 
associated with that transmitter to be effective 
before Such second cycle is started. 

10. In a communication system of the code 
type for the communication of indications of the 
operated condition of a number of changeable 
devices at various fied locations to a distant con 
trol Office, Said changeable devices being associ 
ated With different fied Stations; a line circuit 
connecting the control office at the several field 
Stations; a line relay in said line circuit at each 
field Station; code transmitting apparatus at each 
field station including a step-by-step mechanism 
governed by the corresponding line relay and ef 
fective during an operating cycle of a predeter 
mined number of steps to transmit to the control 
office an indication code identifying the station 
and the indications of the existing condition of 
the changeable devices aSSociated with that sta 
tion; a cycle marking relay at each station gow 
erned by said line relay and energized at the be 
ginning and throughout each operating cycle of 
the System; means at each station including a 
starting circuit responsive to a change in the 
condition of any one of the changeable devices at 
that station for initiating an Operating cycle of 
the aSSOciated COde transmitting apparatus; a 
Slow-release cycle Suppressing relay for each sta 
tion acting in its energized condition to render 
Said starting circuit ineffective; means for ini 
tially energizing said slow-release relay at each 
station only if the associated code transmitting 
apparatus is in Operation during an operating 
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cycle; a stick circuit for maintaining said slow 
release relay energized after initial energization. 
thereof SO long as the associated cycle inarking 
relay is energized, said slow-release relay being 
thus deenergized by the release of the cycle mark 
ing relay at the end of each cycle but assuming 
its deemergized condition after a release time 
Which is slightly longer than the period of rest 
diliiing Which the cycle Inlarking relay is deerner 
gized between consecutive cycles; whereby said 
Slow-release cycle Suppressing relay at a station 
is effective once the transmitting apparatus for 
that Station has operated to prevent a second op 
eiation thereof So long as closely spaced consecu 
tive cycles are produced by other stations having 
new indications to transmit, 

11. In a System for transmitting control codes 
from a control office to a selected one of a plu 
rality of field stations and for also transmitting 
indications from any one of Said field stations 
One at a time to the control office; code trans 
mitting and receiving apparatus at each field 
Station including a step-by-step mechanism hav 
ing an operating cycle and operable to receive 
COntrols transmitted from the control office and 
to transmit indications from the corresponding 
field station to the control office; a cycle mark 
ing relay at each field station energized at the 
beginning and throughout each operating cycle 
Of the System for the transmission of either con 
trols Or indications; a plurality of changeable 
devices at each field station having different 
Operated Conditions to be indicated in the control 
Office: a lock-out relay at each field station for 
initiating operation of the code transmitting ap 
paratus to transmit indications to the control 
Office; a starting circuit, including a back con 
tact of Said cycle marking relay for energizing 
Said lock-out relay; means responsive to a change 
in the condition of any one of the changeable 
devices at a station for supplying energizing cur 
rent to the associated starting circuit; a slow re 
lease Cycle Suppressing relay at each station; a 
a pick-up circuit for said slow release relay in 
cluding a front contact of the corresponding lock 
Out relay; and a stick circuit for said slow-re 
lease relay closed while the corresponding cycle 
filarking relay is energized, said slow-release re 
lay for any station being energized by its pick-up 
circuit during an operating cycle of transmission 
of indications from that station only and being 
maintained energized by its stick circuit, until 
the cycle marking relay at that station drops at 
the end of such cycle, the release time of said 
Slow reliease relays being slightly longer than the 
time Said cycle marking relay is deenergized be 
tWeen consecutive cycles, whereby any station 
that has once operated to transmit indications is 
prevented from Operating a second time until 
there is a pause after a series of consecutive 
Cycles that may be produced by transmission of 
Controls or transmission of indications from any 
Other field Station, because said stick circuit is 
repeatedly closed once for each consecutive cycle, 

12. In a code type communication system of 
the character described for transmitting indi 
cations from any one of a plurality of field sta 
tions one at a time to a distant control office; a 
line circuit connecting the control office with the 
Several Stations; field equipment for each sta 
tion comprising; a transmitter having contacts 
governing the energization of said line circuit to 
rOWide a station identifying code call and an 

indication code; a cycle marking relay energized 
at the beginning and throughout a cycle of op 
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eration of said transmitter; a lock-out relay 
adapted when energized to open one line wire of 
the line circuit and connect the portion thereof 
extending to the control office through the trans 
mitting contacts to the other line Wire; a plu 
rality of changeable devices having different op 
erated conditions to be indicated in the Control 
office; starting means responsive to change in 
the condition of any one of said changeable de 
vices for supplying energizing current to said 
lock-out relay; a slow release cycle Suppressing 
relay effective when in the energized condition 
to render said starting means ineffective; a pick 
up circuit for said slow release relay closed only 
if said cycle marking relay and said lock-out re 
lay are both energized; and a stick circuit for 
said slow release relay including a contact closed 
while said cycle marking relay is energized, said 
slow release relay at a field Station being thus 
energized during a cycle of operation of the 
transmitter at that field station only and remain 
ing in its energized condition after the end of 
such cycle for a tine interval which is slightly 
greater than the time elapsing between succes 
sive energizations of said cycle marking relay for 
consecutive cycles; whereby said cycle suppres 
sing relay at any station after being initially 
energized in connection with the transmission 
of indications from that station is maintained 
energized and prevents further transmission of 
indications from that Station until there is a 
pause after an operating cycle longer than the 
time elapsing between consecutive cycles pro 

9 
duced so long as one or more other stations are 
ready to transmit indications. 

13. In a system for transmitting by code, each 
code comprising a plurality of current impulses, 
indications from a plurality of field Stations at 
an office One at a time comprising; a line circuit 
extending from an office through the nearest field 
station to a more remote field station; means in 
cluding a lock-out relay at each of said field sta 
tions for when energized allowing its station to 
transmit an indication code to the office and pre 
venting all inferior field stations from transmit 
ting an indication to the Office; a cycle marking 
relay at each station for, by picking up, marking 
the beginning, by being energized marking the 
duration and by dropping marking the end of a 
code cycle; a station suppression relay; a pick 
up circuit for said lock-out relay including a 
back contact of said station suppression relay 
and a back contact of said cycle marking relay; 
and means including said cycle marking relay 
for picking up the station suppression relay for 
a particular station when that station starts to 
transmit an indication code to Said office, and 
for maintaining it energized through that code 
cycle and all consecutive code cycles innediately 
following transmission of an indication code cycle 
from that particular station; whereby the trans 
mission of an indication from a particular sta 
tion renders all other stations Superior to that 
station as to the use of the line circuit. 

NEL. D. PRESTON. 
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