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1. 
This invention relates to station registration in 

centralized traffic control systems for railroads, 
and it more particularly pertains to a system of 
station registration requiring a minimum num 
ber of relayS. 

It is conventional in most centralized traffic 
control Systems, in the communication of indi 
cations from a plurality of indication stations to 
a Control office during separate cycles of Opera 
tion of a code communication system, to decode 
the indication registration code at the control 
office by use of a bank of decoding relays, one de 
coding relay being used for each character of the 
indication station registration code. 
According to the present invention, however, 

there is no bank of decoding relays required, but 
rather the decoding is done accumulatively, so to 
Speak, as the stepping progresses from step to 
Step by a unique circuit organization of the Sta 
tion relays. This circuit organization comprises 
two Station relays assigned to be controlled by the 
first element of the station registration code, one 
or the other of these relays being energized, de 
pendent upon the code character that is received. 
There are also two other station relays assigned 
to be controlled selectively in response to the 
second character of the registration code, one or 
the other of these relays being energized in ac 
cordance with whichever relay was energized in 
response to the preceding character, energization 
in response to the second element of the registra 
tion code being made Only provided that a par 
ticular predetermined character is received as 
the Second code element. Thus the Selection 
progresses, step by step, each additional step hav 
ing a number of station relays comparable to the 
number of station relays that has been asso 
ciated. With all preceding steps, one of these re 
lays being energized as selected by a station relay 
that may have been energized on a preceding 
step, but in any case, energization being depend 
ent upon the code element being of said prede 
termined character. Each time a new station 
relay is picked up, any prior energized station re 
lay is dropped away, so that there is only one sta 
tion relay that remains picked up. In this way a 
single station relay is selected without the use 
of a bank of decoding relays, irrespective of the 
number of stations having distinctive registra 
tion codes. 
An object of the present invention is to reduce 

the number of relays required for station regis 
tration in a centralized traffic control system by 
eliminating the need for the conventional regis 
tration decoding relays that are generally en 
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ployed in centralized traffic control systems at the 
control office. 
Another object of the present invention is to 

provide a circuit organization for the energiza 
tion of station registration relays in response to 
a multiple element code wherein the reception of 
the code elements in succession is accumulatively 
effective to determine that the reception of the 
complete code will result in the sustained ener 
gization of only the particular station relay in 
dicative of the particular indication station reg 
istration code that is received. 
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 in 
Vention progresses. 

In describing the invention in detail, reference 
is made to the accompanying drawings in which 
like letter reference characters designate relays 
having similar functions, preceding numerals be 
ing employed in Some cases to identify a particu 
lar Order of aSSociation with codes as set forth 
in a code table, and in which: 

Fig. 1 illustrates a simplified organization of 
station registration relays; 

Figs. 2A and 2B when placed side by side illus 
trate more specifically the organization for sta 
tion registration according to the system as dis 
closed in the simplified drawing. of Fig. 1; 

Fig. 3 is a code table showing the registration 
codes assigned to the control of respective station 
relays; and 

Fig. 4 illustrates a modified form for control of 
station relays in response to indication station 
registration codes. 

Conventional schematic diagrams have been 
used for the disclosure of the System organiza 
tion in the drawings, such drawings being pre 
pared more particularly to facilitate an under 
standing of the mode of operation of the system, 
rather than to attempt to point out the detailed 
construction and specific arrangement of com 
ponents that may be provided by those skilled in 
the art in accordance with the requirements of 
practice. The symbols (--) and (-) have been 
used to indicate connections to the respective 
positive and negative terminals of suitable bat 
teries or other sources of direct current, and the 
symbols (B--) and (B-) have been used to in 
dicate connections to the respective positive and 
negative terminals of a suitable split battery, or 
other source of direct current, having a center 
tap designated as (CN). 
Inasmuch as the present invention is applicable 
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to different types of code communication systems 
known in the art, it is considered unnecessary for 
an understanding of the present invention to dis 
close the Specific code communication apparatus 
that would be employed in practice for code con 
munication of Switch and signal controls from a 
control office to one or more field stations, and 
the communication of indications from a plu 
rality of indication stations to the control office. 
The Code Comminication apparatus can be pro 
vided, for example, as disclosed, in the prior ap 
plication of Coley and Albrighton, Ser. No. 
207,253, filed Tanuary 23, 1951, as disclosed in my 
co-pending application, Ser. No. 240,086, filed of 
even date with the present application, or as dis 
closed in the Hailes et al. patent, No. 2,399,734, 
dated May 7, 1946. 
The enhodiments of the present invention 

herein discloser have been particilarly adapted 
for use "ith the core crimminication system as 
discinser in mv co-pending aprlication, Ser. No. 
240.?86 filed of even date with the present ap 
plication, and thus the relay contacts of relays 
identified by letter reference characters but with 
no cirruit shown for the windings of the relays 
are to he considered as contacts of relays bear 
ing similar letter reference characters in my 
above mentioned co-pending application, it being 
considered unnecessary for an understanding of 
the rresent invention to show the circuits for 
all of these relays in this case. Thus the con 
tacts of relays L, CS, CSP. CPP. C. V., 2W, 3W, 
4V, E.M. OM, LCS, CP, and the oscillator CT (see 
Fig. 2B) are of relays provided at the control 
Office having their Operations and control Cir 
cuits substantially the same as Specifically de 
Scrihed in my above mentioned co-pending ap 
plication. In addition to these relays which are 
provided at the control office, the specific circuit 
Organization and functions of the relays C and 
I, (see Fig. 2B) at the fielid station are to be 
aSSunned as being controlled as fully described 
in this co-pending application, the relay C Serv 
ing as a transmitter relay for the transmission 
Of indications from the field Station to the con 
tol Office. 
The indications to be transmitted from a single 

field location are assumed to be divided into a 
plurality of groups, each group being limited to 
the number of indications that can be trans 
nitted during a single indication cycle of oper 
ation of the code communication system. The 
number of different groups required determines 
the number of different indication stations that 
are required to be set up, each indication station 
having its own distinctive registration code to 
identify that particular group of indications 
When received at the control office. Thus there 
is provided at the control office a station relay 
ST for each different group of indications, or 
each different indication Station that has bee: 
established at the field location for the communi 
cation of indications to the control office. The 
identification of the particular group of indica 
tions that is transmitted is by indication station 
registration code, which comprises as many code 
characters as are required to distinctively iden 
tify all of the different indication stations. 

For the embodiments of the present inven 
tion herein disclosed, it is assumed that eight 
different indication stations are required for the 
Communication of a full complement of indica 
tions from the field location to the control office, 
and thus eight station relays ST are provided 
at the control office for indication station reg 
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4. 
istration. To select one of these relays by a code 
transmitted from the field location, a registra 
tion code of three characters is required to be 
COIn Inlznicated to the control office. 
Each of the indication channels as used in the 

Contiunication of indications has a magnetic 
Stick relay at the control office such as the relays 
RGK, LG, and T. which are conditioned in 
2CCOrdance With the code characters received 
through respective channels of the communica 
tion System, provided that their associated in 
dication registration code has been received. 
These relays in turn have associated therewith 
inorinally desellergized indicator lamps RGE, LGE, 
and TE, the energization of which can be ren 
dered effective in accordance with the indica 
tions received from the associated field Station. 

Having thus considered the general organiza 
tion of the apparatus, consideration will now 
be given as to the specific circuit organization 
When considering typical conditions of operation 
of the system. 

Operation 
Before considering the circuit organization 

Specifically, consideration will first be given to 
the general principles of operation, 

In an O'ganization of this kind, the station 
relays at the control office are assigned respec 
tive Station registration codes according to the 
code table of Fig. 3 for as many indication sta 
tions as there are to be registered at the control 
Office. Then, for the embodiment illustrated in 
Fig. , the Station relays are arranged in a circuit 
network (See Fig. ii) in the same order as their 
Codes appear in the code table of Fig. 3. 
According to the embodiment illustrated in 

Fig. 1, it is assumed that there are eight indi 
cation Stations to be registered, and thus eight 
Station relays are provided, such eight relays 
being Selectively governed by a three element 
code. It is immaterial as to what types of ele 
ments are used for code communication, but it 
is aSSumed for the embodiments of the inven 
tion herein disclosed that the elements are com 
municated as “marks' or “spaces,' but it will 
be readily apparent that the code elements can 
be characterized as well by polarity, or by “longs' 
or 'shorts' accordingly. It is therefore pro 
Vided, as will be more readily apparent as the 
description progresses, that the relay EM is 
picked up for each even numbered mark that is 
received, and the relay OM is picked up for each 
Odd numbered mark that is received, and these 
relays When picked up are maintained energized 
during the reception of the next following code 
element, during which time the local circuits 
Selected by their contacts are energized for the 
Control of Station relays ST, or the control of 
indication relays. 

For my code communication system upOn 
Which the present disclosure is based, the first 
step is reserved for lockout purposes between 
control office and field station transmission, and 
thus the first character of a registration code is 
transmitted during the second step, and it is dur 
ing this time that the relay EM is picked up for 
the first element of the code if the element is a 
mark. If the element is a space, the relay EM re 
mains dropped away. It is thus similarly p'O- 
Vided that the relay OM is picked up if the sec 
Ond character of the station registration code is 
a mark, but it is dropped away, or maintained in 
its deemergized position, if the second char 
acter of the station registration code is a SOaCe. 
The third character of the station registration 
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code is transmitted during the fourth step, and 
thus the relay EMI is either energized, or deerner 
gized at this time in accordance with whether a, 
mark or a space is received. 
With reference to Fig. 1, the wires 2, 22, and 

23 can be considered as respective first, second, 
and third channel wires for the respective three 
elements of the indication station registration 
code. The relays fST and 2ST are associated 
With the first element of the code because they 
must be energized from Wire 2. The relays 3ST 
and 4ST are associated with the second element 
of the code because they must be energized from 
wire 22, and the relays 5ST, 6ST, TST, and 8ST 
are associated with the third element of the sta 
tion registration code because they must be ener 
gized from wire 23. 
The Organization is such that the relays ST 

and 2ST are selectively energized in accordance 
with whether the first element of the registration 
code is respectively a space or a mark. It will be 
noted that this is in accordance with the first 
element of the code for which the respective sta 
tion relays ST and 2ST are provided. That is, 
the relay ST requires the first element to be a 
space, and the relay 2ST requires the first code 
element to be a mark. 

It will be noted that the energization of the 
respective channel Wires 2, 22, and 23 is by a 
polarized circuit according to the usual practice 
for the respective channels for the reception of 
indications, because these same wires are con 
sidered as a part of the channel fan which is 
also used for the actuation of magnetic stick indi 
cation relays in accordance With the polarity ap 
plied to the circuit. Thus indication magnetic 
stick relays and station relays to be controlled 
by code characters received during even steps 
are energized through contact 24 of relay EMI, and 
magnetic stick and station relays that are to be 
controlled by code characters received during odd 
steps are energized through contact 25 of relay 
OMI. 
Of the group of station relays ST illustrated in 

Fig. 1, for example, the relay ST is the only sta 
tion relay that can be picked up in response to 
the reception of a space as the character for any 
element of the registration code. This is true 
because the polarity of energization of the other 
station relays ST is such that a positive polarity 
is required to be applied to the respective channel 
wires 2, 22, and 23 in order to pick up the respec 
tive station relays, and this positive polarity of 
energization can be applied to these wires only 
provided that marks are received for the respec 
tive associated code elements. This being true, 
it will be readily apparent that if the last two ele 
ments of the three element station registration 
codes are to be both spaces, there can be ino 
energization of station relays ST responsive to 
the second and third elements of the code, be 
cause of the polarity of energization applied to 
the wires 22 and 23. Therefore, there can be no 
opening of the stick circuit for either relay ST 
or 2ST because there can be no higher numbered 
station relay picked up to open such stick circuits. 
It is by this mode of operation that the relay ST 
or 2ST is permitted to remain energized as being 
indicative of the particular station that is to be 
registered, only one or the other of these relays 
being Selected in accordance With Whether the 
relay EM is picked up or dropped away during 
the reception of the first element of the three 
element station registration code. It is for this 
reason that the relays ST and 2ST must be asso 
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6 
ciated with the first two codes in the Order ac 
cording to the code table of Fig. 3. 

Relays 3ST and AST Which are governed by the 
Second element of the station registration code 
are necessarily associated with codes having the 
second elements as marks, because it has been 
pointed out that the energization of station relays 
in response to the reception of second and third 
elementS is only in response to the reception of 
mark characters. Thus the station registration 
codes with which the relays 3ST and 4ST are 
aSSOciated both have marks as their second char 
acters and Spaces as their third characters, be 
cause one of these relays can remain energized 
for the remainder of the cycle, only provided that 
no other station relay is picked up on a subse 
quent step. Therefore the subsequent code ele 
ment (or code elements) would have to be a space. 
The first element of the code assigned to the sta 
tion relay 3ST is a Space, while the first, element 
assigned to the station relay AST is a mark. If 
the first element of the station registration code 
has been a space, the relay 3ST is picked up in 
response to the reception of a mark for the sec 
ond element, because the circuit for the relay AST 
has been opened by the picking up of the relay 
ST in response to the first element of the code. 

In other Words, the energization of the relay 3ST 
or the relay 4ST in response to a mark as the sec 
Ond element is selectively governed in accord 
ance With whether a mark or a space was re 
ceived as the first element as indicated by 
whether the relay ST or the relay 2ST has been 
picked up. Therefore the energization of relay 
3ST or relay 4ST effectively accumulates the 
character that has been registered in response to 
the first element, and after this accumulation is 
done, the particular relay ST or 2ST that had 
been picked up in response to the first element, 
of the code is dropped away. 

In response to the reception of a mark as the 
third element of the station registration code, a 
similar node of operation is accomplished to that 
Which has been described with respect to the 
Operation of the relays 3ST and 4 ST, in that one 
of a group of relays is picked up as selected in 
accordance with whichever station relay ST has 
been picked up in response to a preceding element 
of the code. The circuit organization is such as 
to permit the energization of only one of the 
relays 5ST, 6ST, iST or 8ST in accordance with 
the energization of the wire 23. This group of 
station relays ST must necessarily be associated 
With Station registration codes which have a mark 
as the third character because these relays can 
Only be energized upon the reception of mark as 
the third character. The first two elements of 
the codes assigned to the relays 5ST, GST, TST, 
and 8ST will be recognized as being the same as 
the first two elements of the relays ST, 2ST, 3ST, 
and ST, respectively. Thus, the only difference 
in the codes for the last four station relays ST as 
compared to the codes of the first four relays ST 
is that of the last element which is always a space 
for the first four station relays, is always a mark 
for the last four station relays. The picking up 
of any One of the last four station relays is effec 
tive to deemergize the particular station relay 
Which would have been energized in response to 
the reception of a preceding code element, and 
the deenergization of this relay would leave the 
particular relay of the last group of four relays 
energized as the particular relay belonging to 
the station identified for the reception of indica 
tions. It will be noted that there will always be 
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One of the first four relays picked up prior to the 
application of energy to the wire 23 in response to 
the third element of the code, because there is a 
relay in the first group of four relays Which is 
assigned to each possible code that could have 
been transmitted as the preceding code elementS. 

Having thus considered the general mode of 
operation with reference to the simplified draW 
ing of Fig. 1, consideration Will noW be given as 
to the Specific circuit organization for providing 
the above described mode of Operation. In 
describing the Specific circuit organization, refer 
ence Will be made to Figs. 2A and 2B which show 
Specifically the manner in which the Organiza 
tion of station relays ST as shown in Fig. 1 are 
governed by the code communication System pro 
vided according to my co-pending application, 
Ser. No. 240,086, filed of even date with this appli 
cation. 
With reference to Fig. 2B, the transmission of 

indication codes during an indication Communi 
cation cycle from the field station is accomplished 
by the Selective puising of the line Circuit by the 
relay C. So as to cause the transmission of 
Selected narks and Spaces by the pulsing of Con 
tact 2 in the line circuit. The initial opening of 
the contact 2 causes the release of the line relay 
L at the control office, and dropping away of this 
relay initiates the operation of the code oscil 
atol CT by the opening of front contact 28. 
Thus the Operation of the oscillator CT is initi 
ated, which in turn initiates the operation of the 
Stepping relays Which are dropped a Way in turn 
for their Olinally energized positions in 
numerical order. The dropping aWay of relay 3W 
to foin the third step causes the picking up again 
of relay W SO that it can be used over again to 
form the fifth step. Similarly, the relay 2W is 
picked up in response to the dropping of relay SW, 
and relay 3W is picked up in response to the drop 
ping of relay EW for the Second time, so that there 
is a partial repeat of the dropping a Way of the 
stepping relays in numerical order in Order to 
form the steps 5, 6, and by the dropping a Way 
for the Second time of the relays iW, 2 W, and 3W. 
The control office opens the line circuit upon 

initiation of an indication cycle by the field 
station in accordance with the dropping a Way of 
the relay CS to open front contact 29. The line 
circuit is Subsequently maintained open Until 
the initiation of the Second step, provided that 
a mark is tranSiliitted as the first character of 
the indication Station registration code. Thus if 
the relay C is picked up at this time for the 
transmission of a mark, the line circuit becoines 
energized through a circuit extending from the 
positive terminal of the line battery LB, including 
front contact 3E of relay C, back contact 3 of 
relay 2W, winding of relay I, front contact 27 of 
relay C, and winding of relay Li to the negative 
terrhina of the line battery I.B. Back contact 
24 of relay W is connected in multiple with back 

contact S of relay 2W to insure continuity of the 
line circuit througll the Steppiig. 

In accordance with the reception of a nark 
as the first character of the station registration 
code during the ind Step, the even step mark 
relay it? is picked up by the energization of a 
circuit extending from (--), including contact 
fingers 32 and 33 of oscillator CT, back contact 34 
of relay LCS, front contact 35 of relay L, front 
contact 33 of relay 3W, back contact 3 of relay 
2W, and lower Winding of relay EM, to (-). The 
circuit just deScribed for the relay EMI is opened 
by the opening of front contact 36 of relay 3V 
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S 
upon initiation of the third step, but the relay 
EM, is maintained picked up by its stick circuit 
during the third step because this is the time 
during Which energy is applied to the back of 
Station relays ST in accordance With the recep 
tion of the first element of the station registra 
tion code. This stick circuit extends from (--), 
including contact fingers 38 and 39 of Oscillator 
CT, back contact 40 of relay LCS, front contact 
4 of relay EM, and lower winding of relay EM, 
to (-). 

Because of the relay 2S (See Fig. 2A) having a 
mark as the first element of its assigned code, 
this relay is energized in accordance With the 
reception of a mark as the first element of the 
station registration code during the third step of 
the Code Communication System. The circuit for 
the energization of the relay 2ST under these 
conditions extends from (B-), including front 
contact 24 of relay EM, back contact 42 of relay 
LCS, front contact 43 of relay 4W, back contact 44 
of relay 3W, front contact 45 of relay CF, wire 2, 
front contact 26 of relay EM, and lower winding 
Of the Station relay 2S, to (B-). 
Relay 2ST when picked up is maintained ener 

gized by a stick circuit extending from (--), in 
cluding front contact 45 of relay CSP, wire 42, 
back contact 8 of relay SS, back contact 9 
of relay 4 ST, front contact 50 cf relay 2ST, and 
upper Winding of relay 2ST, to (-). The front, 
contact 46 of relay CSP applies energy to this 
circuit in accordaince with that relay having been 
picked up upon initiation of the cycle as fully 
described in Iny above mentioned co-pending ap 
plication. Relay CSP is maintained picked up 
throughout the cycle except for a momentary 
deenergization at the mid-point of the cycle, at 
Which time energy is applied to the stick circuit 
bus 4: through front contact 5 of relay CPP. 

If the first element of the station legistration 
Code is a Space rather than a mark, the iiiie relay 
I Will be in its dropped away position at the 
time for energization of the relay EM as has been 
described, and thus the circuit for the energiza 
tion or relay EMI is open at front contact 35 of 
relay L. So that the relay EMI is not picked up. 
Thus the application of energy to the wire 2 
during the third step is through back contact 2i. 
of relay EM, and negative energy is applied to 
the Wire 2 and through back contact, 26 of relay 
EMI to the lower winding of relay ST. Relay 
ST when picked up is maintained energized 

from the stick bus 4: through back contact, 32 
of relay 5ST, back contact 53 of relay 3ST and 
front contact 54 of relay ST. It will therefore 
be seen from the circuits that have been de 
Scribed that the relay ST is energized upon the 
reception of a Space as the first element of the 
station registration code as selected by the relay 
EM being deenergized, and the relay 2ST is 
picked up in response to the first element of the 
indication Station registration code if such ele 
ment is a mark so as to cause the relay ETA to be 
picked up. 

If the Second element of the station registra 
tion code is a mark, the relay OM is picked up 
during the third step of the code cominallinication 
System by the energization of a circuit extending 
from (--), including contact fingers 23 and 3) of 
Oscillator CT, back contact 40 of relay LCS, front 
Contact 55 of relay L, back contact 5 of relay 
2W, front contact 5 of relay 4V, back contact 53 
of relay 3V, and lower winding of relay OM, to 
(-). Relay OM, when picked up during the 
third step, is maintained energized during the 
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fourth step subsequent to the opening of its pick 
up circuit at front contact 57 of relay 4W, by a 
stick circuit extending from (--), including con 
tact fingers 32 and 33 of oscillator CT, back Con 
tact 34 of relay LCS, front contact 59 of relay 
CSP, front contact 6 of relay OM, and lower 
Winding of relay OMI, to (-). 
In accordance with the relay OM being in its 

picked up position during the fourth Step, energy 
of a positive polarity is applied to the wire 22 
through front contact 25 of relay OM, back con 
tact 6 of relay LCS, back contact 6a of relay 
4V, front contact 62 of relay V and front con 
tact 63 of relay CP. If the relay 2ST (see Fig. 
2A) has been picked up because of there being a 
mark as the first element of the Code, the circuit 
for relay 3ST is open at this time at back contact 
69, and thus the relay AST is picked up in re 
sponse to the application of positive energy to 
the wire 22 through back contact 64 of relay fST 
and back contact 65 of relay 3Si. The picking 
up of relay 4ST under these conditions es 
tablishes a Stick circuit providing stick energy 
from the bus 4 through back contact 66 of relay 
8ST and front contact 6 of relay 4ST. The re 
lay 4ST in picking up is effective to cause the 
release of the relay 2ST by opening its stick cir 
cuit at back contact 49, but, the closure of back 
contact 69 of relay 2ST in the circuit for relay 
3ST cannot permit the energization of that re 
lay because the circuit for relay 3ST is open at 
that time at back contact 66 of relay 3ST. Thus 
it will be seen that the relay &ST is picked up in 
response to the transmission of a mark as the 
Second character of the station registration code, 
provided that the preceding character has been 
a mark, and the relay 2ST is released as a result 
Of the energization of the relay $ST having ac 
Cumulated, So to Speak, the information with re 
spect to the first element of the code. 

Had the first element of the code been a space, 
upon the reception of a mark as the second ele 
ment, the relay 3ST would have been energized 
in preference to the relay 4ST, because the cir 
cuit for the relay 4ST would have been open at 
back contact 64 of relay ST, and the picking up 
of relay 3ST would have been effective to cause 
the release of the relay ST by opening its stick 
circuit at back contact 53, but the dropping away 
of the relay ST to close back contact 64 could 
not effect the picking up of relay (ST because 
of the opening of the circuit for relay 3ST at 
back contact 65 of relay 3ST. 

If the third element of the station registration 
code is a mark, the relay EMI is picked up during 
the fourth step by the energization of a circuit 
extending from (--), including contact fingers 
32 and 33 of oscillator CT, back contact 34 of re 
lay LCS, front contact 35 of relay L, back con 
tact 36 of relay 3W, front contact () of relay V, 
back contact 7 of relay 4W, and lower winding 
Of relay EMI, to (-). Upon the picking up of 
this relay, a stick circuit is established which has 
been described, effective to maintain relay EMI 
energized during the fifth step. Thus energy of 
positive polarity is applied to the Wire 23 during 
the fifth step through front contact, 24 of relay 
EM, back contact 42 of relay LCS, back contact 
43 of relay 4W, back contact 72 of relay W, front 
contact 3 of relay 2W, and front contact 4 of 
relay CP. Wire 23 when energized with positive 
polarity as has been described applies energy to 
a selected one of the relays 5ST, 6ST, ST, or 
8ST, in accordance with whichever one of the 
first four station relays ST remains in its picked 
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10 
up position after having received the first two 
elements of the station registration code. If it is 
the relay ST that has been picked up in ac 
Cordance With the first tWO elementS Of the code, 
the circuit for the relays TST and 8ST is open 
at back contact 75 of relay ST, and the circuit 
for the relay 6ST is open at back contact 76 of 
relay ST; therefore the relay 5ST is the only re 
lay that can be energized under the assumed 
Conditions by the application of positive energiza 
tion to the Wire 23, relay 5ST being energized 
from Wire 23 through back contacts 77, 78, 79, 
89, 8, and 82 of relays 4ST, 3ST, 2ST, 6ST, TST, 
and 8ST, respectively. The picking up of relay 
5ST under the assumed conditions would cause 
the dropping away of relay fST by opening its 
Stick circuit at back contact 52. The closure of 
the back contacts 75 and 76 of relay fST could 
not be effective to cause the energization of re 
lays 6ST, TST, and 8ST as the circuits for these 
respective relays have been opened at back con 
tacts 83, 84, and 85, respectively, of relay 5ST. 
In a similar manner, if it is the relay 2ST that 

remains picked up after the first two elements 
of the registration code have been received, the 
positive energization of the Wire 23 cannot cause 
the energization of relays ST and 8ST because 
of back contact, 86 of relay 2ST being open, and 
the relay 5ST cannot be picked up because of the 
back contact 79 of relay 2ST being opened. Thus 
under these conditions it would be the relay 6ST 
that would be picked up, this relay being ener 
gized by energy feeding from wire 23 through 
back contacts 77, 78, 76, 83, 87, and 88 of relays 
4ST, 3ST, (ST, 5ST, TST, and 8ST, respectively. 
Relay 6ST in picking up opens the the stick cir 
cuit for relay 2ST at back contact 48 to cause 
relay 2ST to be dropped away. Relay 6ST in 
picking up opens the circuits for the relays 5ST, 
TST, and 8ST at back contacts 80, 89, and 90 re 
spectively so that these relays cannot be ener 
gized upon the dropping away of the relay 2ST. 

If it is assumed that the relay 3ST is in its 
picked up position as the result of the reception 
of the first two elements of the station registra 
tion code, the positive energization of the wire 
23 cannot apply energy to the relays 5ST and 
6ST because of the opening of back contact 78 
of relay 3ST, and the relay 8ST cannot be en 
ergized because of its circuit being open at back 
contact 9 of relay 3ST. The relay TST, however, 
would be energized under this condition by en 
ergy feeding from wire 23 through back contacts 
75, 86, 92, 84, 89, and 93 of relays ST, 2ST, 4ST, 
5ST, 6ST, and 8ST, respectively. The picking 
up of relay TST opens the stick circuit for relay 
3ST at back contact 94, and thus the relay 3ST 
would be dropped away, but the closure of its 
back contacts 9 and 8 could not cause the en 
ergization of either of the relays 5S, 6ST, or 
8ST because of the circuits for these relays be 
ing open respectively at back contacts 81, 87, and 
95. 

If the first two elements of the station regis 
tration code are such as to cause the relay 4ST to 
be picked up, the energization of the wire 23 with 
positive polarity in response to the third element 
of the code being a mark cannot apply energy 
to the Windings of relays 5ST, 6ST, and TST be 
cause of the back contacts 7 and 92 of relay 4ST 
being open. Relay 8ST can be energized, how 
ever, under these conditions by energy feeding 
from the wire 23 through back contacts 75, 86, 9, 
85, 90, and 95 of relays ST, 2ST, 3ST, 5ST, 6ST 
and TST, respectively. The picking up of this 
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relay opens the stick circuit for relay 4ST at back 
contact 66, but the closure of back contacts TT 
and 92 of relay 4ST cannot cause the energiza 
tion of any other station relays of the group as 
Sociated With energization from Wire 23 because 
of the back contacts 82, 88, and 93 of relay 8ST 
being opened. 

Having thus described how any particular one 
of the eight station relays ST can be selected in 
response to its assigned station registration code, 
it should be readily understood by those familial 
with the art how various indications associated 
With the station relays selected can be regis 
tered by the selective energization of magnetic 
stick relays with one polarity or another, de 
pendent upon the particular code character that 
is received for the associated indication. For a 
simplification of the drawings for the disclosure 
of the present invention, only typical magnetic 
stick indication relays have been shown as being 
associated with the station relay ST, it being 
considered that it should be readily understood 
by those familiar with the art that other mag 
netic stick relays can be controlled in a Similar 
manner by other contacts of relay ST and dur 
ing additional steps of the code communication 
system in accordance with the number of dis 
tinctive indications to be communicated for that 
particular indication station. Similarly, other 
banks of indication relays are controlled through 
front contacts of the respective other Station re 
lays according to the requirements of practice. 
To consider specifically the reception of a par 

ticular indication associated with the station re 
lay (ST, it will be assumed that a mark is re 
ceived during the fifth step for the energization 
of the magnetic stick signal indication relay 2TK 
with a positive polarity. Thus the relay OM is 
picked up during the fifth step by the energization 
of a circuit extending from (--), including con- 4 
tact fingers 38 and 39 of oscillator CT, back con 
tact 40 of relay LCS, front contact 55 of relay Li, 
front contact 56 of relay 2V, back contact 96 of 
relay IV, and lower winding of relay OM, to 
(-). 
energized by a stick circuit that has been de 
scribed during the sixth step, during which time 
energy is applied of a positive polarity to control 
the magnetic stick relay 2TK. The circuit for 
the energization of relay 2TK under these con 
ditions extends from (B-), including front con 
tact 25 of relay OM, back contact 6 of relay 
LCS, back contact 6a of relay 4V, back contact 
62 of relay IV (back contact 97 of relay 2W, front 
contact 98 of relay 3W, back contact 99 of relay 
4V, front contact 00 of relay CP, wire 10, front 
contact C2 of relay ST, and Winding of the mag 
netic stick relay 2TK, to (CN). It is assumed 
that energization of relay 2TK with positive 
polarity is effective to cause that relay to remain 
picked up, but if the code element for the con 
trol of relay 2TK had been a space, rather than 
a mark, energy would have been applied through 
the back contact 25 of relay OM of negative 
polarity, and the contacts of relay 2TK would 
have been actuated to their dropped a Way posi 
tions, in which the closure of back contact 03 
would have been effective to cause the energiza 
tion of the track occupancy indicator lanp TE. 

Having thus described specifically the mode of 
operation for the reception of a typical indica 
tion assigned to a particular indication Station, it 
should be readily apparent to those skilled in the 
art that a similar mode of operation is effective 
for the communication of other indications for 
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the same and for other indication stations. In 
accordance with the code communication System 
of my above mentioned co-pending application, 
additional indication communication channels 
are made available by repeating the operation of 
the stepping relay bank for the second half of 
the indication cycle, and in accordance with this 
operation, the relay CP (see Fig. 2B) is dropped 
away at substantially the midpoint in the cycle, 
and the shifting of its contacts 4, 45, 63, OD, 
f4, and 05 connects a new set of indication 
channel wires to the indication circuit fan SO as 
to cause the operation of a different set of indi 
cation relays (not ShoWn), the Station relay that 
was selected during the first half of the indica 
tion cycle being maintained picked up for the 
second half of the indication cycle by the stick 
circuit that has been described. Thus the respec 
tive Steps of the Second half of the indication 
cycle can be used exclusively for the communica 
tion of respective distinctive indications. 
With reference to Fig. 4, another embodiment 

of the present invention is illustrated for the con 
trol of a group of eight station relays ST to which 
codes are assigned in the Sarne Irelative Order as 
has been specifically described for the bank of sta 
tion relays as illustrated in Fig. 1 and in Fig. 2A. 
The principal difference in the banks of station 
1'elays of Figs. 1 and 4 is that the selected ener 
gization of the station relays for the respective 
second and third elements of the station regis 
tration code is by front contact Selection of the 
station relays for preceding code elements, rather 
than by the back contact selections as has been 
heretofore described. It is further provided that 
the stick circuits for the station relays ST of 
Fig. 4 are Organized in a chain circuit manner 
so that the picking up of a higher number station 
relay is effective to open the stick circuits for all 
lower numbered station relays. Thus the Stick 
circuit for the station relay ST of Fig. 4, for ex 
ample, is fed by the front contacts 46 and 5 of 
relays CSP and CPP respectively connected in 
multiple, and through back contacts f(, , f f, 2, 

3, E4, E5, and 6 of relays 8ST, TST, 6ST, 
SST, 4 ST, 3ST, and 2ST, respectively, and 
through front contact 7 of relay ST. Thus 
it will be seen that the picking up of any one of 
the relays 2ST to 8ST inclusive, is effective to 
open the stick circuit for the relay fST. 

It will be readily apparent that the pickup cir 
cuits for the relays ST and 2ST of Fig. 4 are 
the same as has been described for the corre 
sponding relays of Fig. 1 and Fig. 2A, energy 
being fed through the contacts 24 and 26 of relay 
EM, and through contact selections indicated in 
Fig. 4 by 'XXX' as corresponding to omitted 
Selections which are shown and have been de 
scribed with reference to Figs. 2A and 2B. 

If the Second element of the station registration 
code is a mark, the wire 22 of the circuit organi 
zation of Fig. 4 is energized with positive polarity 
comparable to the energization of Wire 22 of 
Figs. 2A and 2B, energization being applied 
through the front contact 25 of relay OM. With 
positive energy applied to the wire 22, relay 3ST 
is picked up, if the 'elay ST has been energized 
to close front contact 2, or relay 4ST is picked 
up, if the relay 2ST has been energized to close 
front contact f 9. The principles of operation 
in the Selection of these relays will be readily 
recognized as being Substantially the same as that 
which has been Specifically pointed out with re 
Spect to the embodiment illustrated in Figs. 1. 
and 2A. 
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Similarly, if energy is applied through contact 
24 of relay EM to the wire 23 upon the reception 
of the third element of the registration code, 
according to the circuit organization of Fig. 4, 
a Selected one of the station relays SST, SST, EST, 
Or 8ST is picked up in accordance with the clo 
Sure of One or the other of the front contacts 
i29, 2f, 22, or 23 of the relays ST, 2ST, 3ST 
or AST respectively. It will be noted that the 
picking up of any one of the station relays 5ST, 
SST, AST or 8ST is effective to cause the drop 
ping away of the prior energized station relay 
ST by the opening of the chain stick circuit that 
has been described. 

In Order to enSure proper pickup of the respec 
tive Station relays ST, it is desirable that the sta 
tion relayS ST for the embodiment illustrated 
in Fig. 4 have Sufficiently slow dropping away 
characteristics as to ensure the full picking up 
of a Station relay ST through a front contact 
of a relay ST to be dropped away as a result of 
the Operation. For example, it is desirable that 
the relay ST of Fig. 4, in opening its back con 
tact When picked up through the front con 
tact 22 of relay 3ST, should not cause the drop 
ping away of the relay 3ST So quickly as to open 
the pickup circuit for relay ST at front contact 
22 before the stick circuit for relay ST has time 

to become established through the front contact 
f : . For this mode of operation, the relays ST of 
Fig. 4 may not be required to have slow acting 
characteristics other than the normal Operating 
characteristics of some particular average types 
of relays that could be used for this purpose. 

Having thus described two specific embodi 
ments of the present invention as applied to the 
control of respective typical groups of Station 
relays, it is to be understood that these forms 
of the present invention have been described 
more particularly to disclose the general prin 
ciples of operation than to limit the number of 
forms that the present invention may aSSune; 
and it is to be further understood that vari 
ous adaptations, alterations, and modifications 
may be made to the specific forms shown in ac 
cordance with the requirements of practice with 
out departing from the Spirit or Scope of the 
present invenvention, except as limited by the 
appending claims. 
What I claim is: 
1. A centralized trafic control System for the 

code communication to a control office of indica 
tions belonging to respective indication stations 
comprising in combination, normally at rest Code 
communication apparatus including a line circuit 
connecting the indication stations and the Con 
trol office and effective when initiated by an in 
dication Station to communicate indication Codes 
to the control office, the code formed by the first 
group of elements transmitted comprising an in 
dication station registration code identifying the 
particular indication station that is transmit 
ting, a bank of station registration relayS at the 
control office, one station relay being provided 
for each of the indication Stations, and circuit 
means for selectively energizing Said bank of 
indication station registration relays in accord 
ance With the respective elements of a multiple 
element station registration code aS Such ele 
ments are reecived, said circuit means being 
effective in response to the first element to en 
ergize a selected one of a predetermined group 
of two station relays in accordance With the 
particular code character that is received, Said 
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circuit means being effective in response to each 
Subsequent element to energize a selected one of 
a predetermined group of station relays belong 
ing to the aSSociated code element, the selection 
of the relay to be energized being by a station 
relay that has been picked up in response to a 
prior element of the station registration code, 
and the energization of any Station relay in re 
Sponse to an element of the code other than the 
first being effective only in response to the recep 
tion of a particular predetermined character as 
that element, and Said circuit means being ef 
fective upon the energization of a station relay 
to cause the dropping a Way of any station relay 
Which has been energized in response to a preced 
ing element of the Station registration code, 
Whereby the only station relay which remains 
energized after the reception of the coixiplete 
station registration code is the relay to which 
that code is a SSigned. 

2. In a centralized trafic control system for 
the code communication of indications from a 
plurality of indication stations respectively to a 
Control office, normally at rest code communica 
tion apparatus for coininunicating indications 
from the respective indication stations to the 
control office, the indication codes coininuinicated 
comprising a first group of elements constitut 
ing a Selected distinctive station registration code 
identifying the particular indication station from 
Which indications are to be communicated, a bank 
of Station relays, one station relay for each of 
Said indication stations, a circuit network for 
the Selective energization of the station relays 
in response to the indication Station codes re 
Spectively belonging to the aSSociated Station, 
Said circuit means being effective to selectively 
energize one Station relay or another of two 
predetermined Station relayS in response to the 
first element of the indication station code in 
accordance with the code character received as 
the first element of the Station code, said circuit 
means being effective to energize another in 
dication Station relay in response to an element 
other than the first element of the station reg 
istration code, only provided that a particular 
predetermined character is received as the as 
Sociated element, the relay energized being Se 
lected in accordance with whichever relay has 
been energized in response to the reception of a 
preceding element of the station registration 
code, and Stick circuit means for each of the sta 
tion relays effective to maintain that relay en 
ergized until the end of an indication cycle only 
provided that there is no other station relay 
picked up in response to a Subsequent element 
of the station registration code. 

3. A centralized traffic Control Systern for the 
code communication of indications from a plu 
rality of indication Stations respectively to a 
control office comprising in combination, nor 
mally at rest Code Communication apparatuS 
effective when rendered active to communicate 
indications by code from the respective indica 
tion stations to the control office during respec 
tive indication cycles of Operation, the indica 
tion codes communicated comprising a first 
group of elements constituting a selected dis 
tinctive station registration code identifying the 
particular indication station from which indica 
tion codes are to be communicated, a bank of 
indication station relays, One relay being pro 
vided for each indication station, circuit means 
for energizing each of the indication station re 
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lays in response to an assigned distinctive reg 
istration code, said circuit, means being effec 
tive upon the reception of the first element of a 
multiple element station registration code to 
energize one or the other of two of Said. Station 
registration relays during the following Step 
as selected in accordance With the Code charac 
ter that has been received as the first element, 
said circuit means being effective upon the recep 
tion of the second element of a multiple element 
station registration code to energize One or the 
other of another two station relayS. during the 
following step as selected in accordance With the 
particular station relay that has been energized 
during the next prior step, Such energization in 
response to the second element being effective 
only provided that the Second element is of a 
particular predetermined character, and stick 
circuit means for the energization of the Station 
relays effective to maintain each relay energized 
until the end of an indication Cycle Only provided 
that there is no other Station relay picked up in 
response to a subsequent element of the station 
registration code. 

4. In a centralized traffic control system for 
the code communication of indications of the 
conditions of various devices from a plurality of 
indication stations respectively to a control office, 
normally at rest code communication apparatus 
effective when rendered active to communicate : 
during respective complete cycles of operation 
indications indicative of the conditions of various 
devices associated with respective indication sta 
tions, the codes communicated comprising a first 
group of elements constituting a selected distinc 
tive station registration code identifying the par 
ticular indication Station from which indica 
tion codes are to be communicated during the 
remainder of the indication cycle, a bank of 
indication station relays, one indication station . 
relay being provided for each indication sta 
tion, circuit means for energizing each of the 
indication station relays in response to an as 
signed distinctive registration code, said circuit 
means being effective upon reception of the first 
element of a multiple station registration code 
to energize one or the other of two Station leg 
istration relays during the following step as 
Selected in accordance with the code character 
that has been received as the first code element, 
said circuit means being effective upon. Irecep 
tion of the Second element of the multiple ele 
ment station registration code to energize one 
or the other of another two Station relays during 
the following step, as Selected in accordance with 
the particular station relay that has been ener 
gized during the next prior step, Such energiza 
tion in response to the Second element being 
effective Only provided that the Second element 
is of a particular predetermined code character, 
said circuit means being effective upon the recep 
tion of the third element of the multiple Station 
registration code to energize One of a group of 
four other. Station relays during the following 
step as selected in accordance With the particu 
lar one of four relays which remains energized 
in accordance With having been energized in 
response to a preceding code element, Such ener 
gization in response to the third element being 
effective only provided that the third element is 
of said particular predetermined code character, 
and stick circuit means for maintaining each of 
said station relays energized until the end of 
the indication cycle, only provided that there is 
no other station relay picked up in response to 
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a subsequent element of the station registra 
tion code. 

5. A centralized traffic control system for the 
code communication of indications respectively 
from a plurality of indication stations to a con 
trol office comprising in combination, normally 
at rest Code communication apparatus for Com 
munication of indications from the respective 
indication stations to the control office, Said code 
communication apparatus being effective to com 
municate indication codes preceded by respective 
multiple element station registration codes iden 
tifying the respective indication stations from 
which the indications are transmitted, odd and 
even step receiving relays at the control office 
distinctively conditioned in accordance with the 
particular code character received during their 
aSSociated respective odd and even steps, a bank 
of Station relays, one station relay being provided 
for each of the distinctive indication stations, 
circuit means for energization of the respective 
station relays in response to the reception of in 
dication station registration codes respectively 
belonging to the aSSociated relays, said circuit 
means being effective to Select the energization 
of One of two relays in response to the first ele 
ment of the station registration code, dependent 
upon whether said code receiving relay for the 
asSociated Step is respectively in its picked up 
or dropped away position, Said circuit means 
being effective to energize another indication 
station relay in response to the reception of an 
other element of the station registration code, 
only provided that said indication receiving relay 
for the aSSOciated Step is in a predetermined 
position, the relay selected for energization being 
in accordance with whichever one of said sta 
ticn relays has been energized in response to the 
preceding element of the station registration 
code, and circuit means for maintaining each of 
Said Station relays energized until the end of an 
indication cycle, only provided that there is no 
indication Station relay picked up upon the re 
ception of a Subsequent element of the station 
registration Code, 

6. A centralized traffic control system for the 
code communication of indications respectively 
from a plurality of indication: stations to a con 
trol office comprising in combination, normally at 
rest code communication apparatus effective 
When initiated into a cycle of operation for the 
transmission of indications by one of said indica 
tion stations to transmit a series of elements 
forming an indication station registration code 
identifying the particular indication station from 
which indications are to be transmitted, an in 
dication Station relay for each of the indication 
stations, circuit means for energization of the re 
Spective station relays in response to the recep 
tion of indication station registration, codes re 
spectively belonging to the associated relays, said 
circuit means being effective upon the reception 
of the first element of a station registration code 
to energize One or the other of a first two station 
registration relays during the following step as 
Selected in accordance with the code character 
that has been received as the first code element, 
Said circuit means being effective upon reception 
of the Second element of the multiple element sta 
tion registration code to energize one or the other 
of the Second tWo station relays as selected by One 
of Said first two station relays, said circuit means 
being effective upon the reception of the third 
element of the multiple element station regis 
tration code to energize one of four other sta 
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tion relays as selected by whichever one of said 
first two or said second two station relays is 
picked up, and a chain stick circuit organization 
of front and back contacts effective to provide 
Stick circuit energization for said station relays 
in such a manner as to open the stick circuits 
upon the picking up of any given station relay 
for the station relays associated with energization 
in response to preceding code elements. 

7. A centralized traffic control system for the 
Communication of indications of conditions of 
devices from a plurality of indication stations re 
spectively to a control office, normally at rest code 
communication apparatus effective when initi 
ated into a cycle of operation for the transmission 
of indications by one of said indication stations to 
transmit a series of elements forming an indica 
tion station code identifying the station that is 
transmitting, followed by a series of elements 
characteristic of the conditions of the devices as 
Sociated with a particular indication station that 
is identified by the station registration code 
transmitted, an indication station relay at the 
control office for each of the indication stations, 
circuit means for selectively energizing the re 
spective station relays in accordance with the 
reception of the distinctive station registration 
codes for their associated stations, said circuit 
means being effective upon the reception of the 
first element of each multiple element station 
registration code to energize one or the other of 
the first two station registration relays during the 
following step as selected in accordance With the 
code character that has been received as the first 
element of the station registration code, said cir 
cuit means being effective upon reception of the 
second element of the multiple element Station 
registration code to energize one or the other of 
a second two station relays as selected by the 
opening of a back contact of one of Said first two 
station relays in the pickup circuit of one of the 
second two station relays, and stick circuit means 
for the respective station relays effective to main 
tain such station relays energized only until an 
other station relay is picked up, or until the end 
of the cycle of operation of the code communica 
tion apparatus. 

8. In a centralized traffic control System for the 
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code communication of indications of conditions 
of devices associated with respective indication 
stations to a control office, normally at rest code 
communication apparatus effective when initi 
ated into a cycle of operation for the transmis 
Sion of indications by one of said indication sta 
tions to transmit a series of code elements form 
ing an indication registration code identifying the 
particular indication station that is transmitting 
followed by a series of elements characteristic of 
the conditions of devices associated with the par 
ticular station identified by the station registra 
tion code, an indication station relay at the con 
trol office for each of the indication stations, cir 
cuit means for selectively energizing the respec 
tive station relays in accordance with the recep 
tion of the distinctive station registration codes 
for their associated stations, said circuit means 
being effective upon the reception of the first ele 
ment of each multiple station registration code to 
energize one or the other of a first two station re 
lays during the following step as selected in ac 
cordance with the particular code character that 
has been received as the first code element, said 
circuit means being effective upon reception of 
the second element of the multiple element sta 
tion registration code to energize one or the other 
of a second two station relays as selected by the 
closure of a front contact of one of Said first two 
station relays in the pickup circuit of one of the 
second two station relays, and stick circuit means 
effective to maintain each of said station relays 
energized when picked up for the remainder of 
the cycle of operation of the code communication 
system provided that no other station registra 
tion relay is picked up during a subsequent step 
of the same cycle of operation of the code com 
munication System. 

NELSON. B. COLEY. 
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