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2,184,702 

PATENT OFFICE 
2,184,702 

TRAIN DESCRIBER SYSTEM 
Robert M. Phinney, Rochester, N. Y., assignor to 
General Railway Signal Company, Rochester, 
N. Y. 

Application November 19, 1936, Serial No. 11,671. 
Claims. 

This invention relates to apparatus and circuits 
for , so called train describer systems, in which 
distinctive indications of the destination or other 
identification of approaching trains are displayed 
at a tower or other location for the information 
of an operator, or for other purposes. 
The present disclosure shows the invention ap 

plied to a train describer system of the so called 
entrance-exit, or NX route, type interlocking sys 
tem, such as disclosed in the prior application of 
S. N. Wight, Ser. No. 69,905, filed March 20, 1936. 
The Organization of an entrance-exit type sys 

ten to which the train describer features of the 
present invention is applied, contemplates a min 
iature track diagram associated with an inter 
locking plant, which track diagram corresponds 
to the actual track layout in the field. The 
track diagram has initiating or entrance buttons 
at each of the route determining points and com 
pletion or exit buttons for each of the points to 
which traffic may go. In other words, for each 
signal location there is an entrance button, 
which button requires the cooperation of an exit 
button for the end of a proposed route in order 
to establish movement of traffic in a particular 
direction over a particular route. 
In accordance with the present invention a 

plurality of auxiliary train describer buttons are 
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associated with certain of the exit buttons which, 
When actuated, complete the setting up of the 
route in the same way as the regular exit button 
and in addition condition circuits for transmit 
ting indications relating to the classes of trains 
traversing the route. 
An important feature of the present invention 

relates to the cooperation of the circuits con 
trolled by the auxiliary train describer exit but 
tons in such a way that a single manual opera 
tion for the completion of a particular route is 
effective to not only complete the desired route 
but also to transmit indications relating to the 
destination or identificaion of trains traversing 
the route. 

For convenience in illustrating and describing 
the operation of the System of the present inven 
tion it will be assumed that the NX interlocking 
system is applied to an interlocking plant at each 
end of a large bridge, over which a large number 
of trains are routed in both directions. It will 
also be assumed that train identification or desig 
nations are transmitted both Ways over a single 
line circuit for identifying at each end of the 
bridge a comparatively 
proaching trains. . . ." 

It is assumed that the NX interlocking system 
large number of ap 

(C. 246-2) 
disclosed in the above mentioned Wight applica 
tion Ser. No. 69,905, is used at the plants at each 
end of the bridge and, in accordance with the 
present invention, a regular completion button is 
provided for completing traffic over the bridge 
when certain trains are not to be identified, this 
regular button being used for train moves that 
either do not cross the bridge or are not to be 
announced at the other side. The auxiliary.com 
pletion buttons are provided to designate. or 
classify each of a comparatively large number of 
trains when the last route before entering the 
bridge is completed, these auxiliary buttons fur 
thermore serving to complete the NX route in 
the same manner as if the regular NX button 
Were Operated. 
The present invention is applied to a simplex 

type system, with train identifications being 
transmitted both ways over a single line circuit 
between the plants at each end of the bridge, 
but transmission being effective only one way 
during a single cycle of operations of the system. 
The communicating apparatus which controls 

the transmission is started as soon as the enter 
ing block located at the entrance to the bridge 
is occupied, providing that there is a code set up 
by the auxiliary exit buttons. If a message is 
being transmitted in the opposite direction at this 
time the transmission of the message above men 
tioned will be delayed until the next cycle. The 
messages are received at the leaving block of the 

a separate group of storage relays for each train 
to be indicated. 

For convenience in describing the operation of 
the present invention it will be assumed that 
indications for 10 trains are to be stored in the 
order in which they enter the bridge and that 
the classes or designations of the first three trains 
are indicated by lighting a separate or individual 
lamp corresponding to the class of each train, as 
stored in each group of storage relays. It is also 
proposed to light a single lamp for each of the. 
other seven trains which may be simultaneously 
traversing the route between the tWO ends of the 
bridge, by lighting a single lamp for each train 
irrespective of its class instead of a particular 
lamp to characterize the class of the train. In 
other words, the indication for the first three 
approaching trains will be selected and dis 
played to identify these three trains, while the 
indications for the seven remaining trains will 
show up as one light per train to indicate that 
there is a train of some kind approaching. 
When the train represented by the first indica 
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tion arrives at the leaving end of the bridge and 
enters a particular block, the indication for the 
first train is extinguished and the indications for 
the following trains are transferred in the stor 
age relay groups, so that at all times the lamp 
indicators will show in detail the classification 
for the first three trains to arrive at the leaving 
end of the bridge and as many more indications 
as there are trains arriving. 
Other objects, purposes and characteristic fea 

tures of the present invention will be in part obvi 

pointed out as the description thereof progresses. 
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In describing the invention in detail reference 
will be made to the accompanying drawings, in 
Which like reference characters designate the 
same or similar parts in the several views and in 
which like letters designate Similar functioias, 
with the preceding numerals associated with 
these reference characters representing the in 
clusion of such devices within a particular group. 
Exponent has been applied to those devices 
located at the distant or receiving end of the 
bridge, it being assuined for purposes of descrip 
tion that transmission takes place from one end, 
conveniently referred to as the entering end, to 
the other end, conveniently referred to as the 
leaving end of the bridge. 

Figs. 1, 1A, 2, 2A, 2B, 2C and 2D should be 
placed end to end, in the order named, with 
corresponding lines in alinement for conveniently 
following the operation of the systern. It Will be 
assumed that the transmitting end is at the 
location illustrated in Figs. and 1A and that 
this location is connected by line wires I aind 
2T to the receiving apparatus at the distaint lcca 
tion illustrated in Figs. 2, 2A, 2B, 2C and 2D, 

It will be understood that receiving apparatus 
Similar to that illustrated at the receiving static, 
Will be provided at the Sending station and con 
nected to the buses illustrated in the lower right 
hand portion of Fig. 1A, this receiving apparatus 
being responsive to codes transmitted from the 
distant end in exactly the same manner as Will 
be described in connection. With the receiving 
apparatus illustrated in Eigs. 2 to 2D inclusive. 
Therefore, the receiving apparatus at the enter 
ing end has been omitted for the sake of simpli 
fying the drawings. Likewise, the same trans 
mitting apparatus and circuits illustrated in Figs. 
1 and A are assumed to be provided at the dis 
tant, location and connected to the buses illus 
trated in Fig. 2 so indicated. 
Apparatus at Sending location.--At the sending 

location, assumed to be that illustrated in Figs. 
1 and la, the regular completion or exit button 
XB is illustrated, which button corresponds to 
any One of the exit buttons illustrated in the 
above mentioned Wight application Ser. No. 
69,905, and being effective to start the NX con 
pletion operation in exactly the same manner as 
described in this prior application. 
ASSociated with button XB are 5 auxiliary 

buttons indicated by reference letters CB preceded 
by a numeral or numerals, which indicates the 
Code which the associated button causes to be 
transmitted over the line circuit. 
the top button indicated 234CB means that the 
actuation of this button causes a coded impulse 
to be applied to the line circuit at all four of 
the steps of the operating cycle, which cycle is 
effected in response to the operation of any of 
the auxiliary buttons. The operation of the 
loWermost auxiliary button CB causes a coded 
impulse to be applied at step 4 of such a cycle. 

For example, 

2,184,702 
Other buttons cause corresponding coded im 
pulses to be applied at the steps indicated by the 
preceding numerals. 

Relays 2CC and 34CC are code combination 
relays operated in response to the actuation of 
the buttons to which they are connected, relay 
2CC when picked up effecting the energization 

of code storage relays CS and 2CS and relay 
34CC when picked up effecting the energization 
of code storage relays 3CS and &CS. These code 
storage relays, í CS and ?CS inclusive, are also 

ous from the accompanying drawings and in part energized by the actuation of certain of the push 
buttons. 
Relay T is the track relay associated with the 

entering block at the entering end of the bridge 
and relay TS is a track stick relay controlled by 
track relay T under certain conditions, as Will 
be pointed out in detail. Code storage repeating 
relay CSP repeats the operation of any of the 
code storing relays, but is not energized until 
both of the code combination relayS are de 
energized in response to the release or restoration 
of any code button which has been actuated. 
A guard lamp or "hands off' lamp G is lighted 

to indicate that it is useless to attenpt to Set up 
a designation on the code buttons. An attempt 
to set up a combination on these code buttons 
When iamp GII is lighted is ineffective. Emer 
gency start button ESB is provided for starting 
the system into operation when there is no train 
present. Such an emergency Start may be con 
veniently used for test purposes and the like. 
Cancellation button CNB is for the purpose Of 
cancelling a designation Set up on the Storage 
Irelays to correct an error in Setting up a ti'ain 
identification. The buzzer illustrated in the 
lower right hand portion of Fig. I and buzzer 
relay BZ illustrated in Fig. 1A, are for the pur 
pose of calling the operator's attention to an 
incomplete cycle, Which may be due to Somme un 
standard condition. Relay BZ will be picked up 
if an incomplete cycle occurs and the buzzer Willi 
be Sounded to call the operatoi's attention to this 
fact. 

Referring to Fig. 1A, relay C is a cycle con 
trolling relay and is picked up at the sending end 
for controlling the code selecting circuits. Re 
lays PC and NC are positive and negative code 
Sending relays respectively for applying positive 
or negative impulses to the line circuit, as deter 
mined by the code to be transmitted at each step 
of a cycle. Relay F is a polair, biased to ineutral 
line relay and is for the purpose of repeating the 
polarity of the impulses applied to the line cir 
cuit. Relay FA repeats the operations of relay 
F and is for the purpose of controlling the step 
ping relay bank. Relays SA and SB are of the 
slow releasing type and are for the purpose of 
defining the bounds of an operating cycle, these 
relays being picked up in sequence at the be 
ginning Of a Cycle and dropped out in sequence 
at the end of the cycle. 
A stepping relay bank is provided comprising 

half-step relay WP and stepping relays W, 2W, 
SW and W. These stepping relays step through 
a cycle in response to a Series of impulses applicd 
to the line circuit and select local cilannel cir 
cuits at each step. Executing relay EX is picked 
up in response to the last impulse applied to the 
line and is for the purpose of executing the con 
ditions Set up on the decoding relays at the re 
ceiving end, by Selectively operatiing the train 
designation storage relays in accordance with the 
code decoded by the decoding relays. Relay EX 
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performs other detailed functions which will be 
pointed out in the detailed description. 

Lockout relay LO is for the purpose of deter 
mining the location from which transmission 

5 takes place, this relay being picked up at the 
receiving location and remaining down at the 
Sending location. The picking up of the lockout 
relay at the receiving location disables the code 
Sending circuits and renders the executing bus 

10 for the code receiving circuits effective. Re 
sistance RS is inserted in the line in place of the 
upper Winding of relay LO for the purpose of 
maintaining the line circuit resistance uniform 
after the upper Winding of relay LO has been 

15 disconnected from the line. 
Apparatus. at receiving location.--The appara 

tus at the receiving location comprises a bank of 
stepping relays including half-step relay WP and 
stepping relays IV, 2W, 3V1 and 4V1, which bank 

20 of stepping relays operate in synchronism with 
the stepping relays at the sending end. In other 
Words, during sending or receiving operations the 
stepping relays at both locations operate through 
the cycle in synchronism. Executing relay EXT 

25 corresponds to relay EX of Fig. 1A. Lockout 
relay LO corresponds to lockout relay LO illus 
trated in Fig.1.A. 

Line relay Fl and repeater relays FA, SAl 
and SB correspond to relays F, FA, SA and SB 

30 of Fig. 1A. Code sending relays PC1 and NC 
correspond to relays PC and NC of Fig. 1A. Cycle 
determining relay C corresponds to relay C of 
Fig. 1A. Buzzer relay BZ corresponds to relay 
BZ of Fig. 1A. 

35 Referring to Fig. 2A, the code receiving or 
decoding relays comprise relays PS1, 2PS1, 3PS1 
and 4PS, which relays are picked up or not at 
the four steps of a cycle as determined by 
whether or not the impulse at each step is a 
(--) impulse. Repeating relay PSP1 associated 
With the code receiver group is for the purpose 
of disconnecting the pickup circuits of the de 
coding relays under certain conditions, as will 
be later pointed out. 

Referring to Figs. 2A, 2B and 2C, ten banks of 
train designation storage relays are provided, each 
bank comprising four relays which are picked up 
in accordance with the particular decoding relays 
picked up when the transfer is made from the 
decoding relays to the designation storage relays. 
This transfer is effected by means of the excuting 
circuit when the communicating apparatus has 
completed its four steps and the message has 
been stored in the decoding relays. The four re 
lays for the train designation storage groups No. 
10, No. 2 and No. 1 have been shown, while the 
four conductors leading to these relays for the 
other Seven groups have only been indicated and 
the relays for these other seven groups omitted. 
The groups of train designation storage relays 

have an associated transfer relay R to OR, in 
clusive and each of these transfer relays controls 
an. associated repeater relay RP to ORP in 
clusive, the purpose of these latter relays being 
to delay the dropping out of the train designa 
tion storing relays while delivering the message 
from the associated to the next group and to 
prevent the picking up of the transfer relay 
While a new message is being received. 
The 5 train designation lamps for the No. 2 

group are shown connected to the pyramid cir 
cuits controlled by the four relays of this group 
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and it will be understood that the train desig 
nation Storage relays of groups 1 and 3 also con 

is trol similar groups of indicator lamps by means 

of similar circuits, which circuits are not shown 
for the sake of simplicity in the drawing. It 
will also be understood that, in the event that it 
is desired to indicate the class of more than three 
approaching trains, then additional groups of 
indicator lamps may be connected to additional 
train designation storage relays as required. 
A lamp indicated “train No. 10º is shown con 

trolled by the train designation storage relays of 
group No. 10, Which lanp When lighted indicates 
that a tenth train is approaching, it not being 
required to indicate the class of this train. It 
will be understood that similar lamps are con 
trolled by the No. 9, the No. 8, the No. 7, the 
No. 6, the No. 5 and the No. 4 train designation 
storage relay groups, for indicating the number 
of trains approaching, in addition to those which 
are identified by the train identification lamps 
aSSOciated with the first three groups. 
Track relay Ti (see Fig. 2C) is associated with 

the leaving block and, by means of its repeater 
relays TPA, TPB and TPC, the clearing out and 
transfer Operations of the train designations 
stored are effected. . 

Relay WPP is illustrated as controlled by 
SWitch machine lever SML, this relay controlling 
extension circuits to an extension receiver illus 
trated in the right hand portion of Fig. 2C and 
in Fig. 2D. With relay WPP1 in its normal posi 
tion, as indicated, the first three indications on 
the train designation storage relays are trans 
ferred to another arrival point and registered on 
train designation storage extension relay groups 
3A, 2A and A. These extension relay groups 
comprise train designation storage relays similar 
to those previously referred to and comprise 
transfer relays AR, A2R, A3R and their asso 
ciated repeater relays Al RP, A2RP and A3RP, 
Which function in a manner similar to corre 
Sponding relays associated with the groups of 
train designation storage relays. It Will be un 
derstood, as indicated by the note associated 
with the back contacts of relay WPP1, that the 
circuits connected to these contacts may lead 
to B extension storage groups for transferring 
train identities to a second arrival point when 
relay WPP is deemergized by lever SML.1 in its 
reverse position. 
Relay T of Fig. 2D is associated with the 

block at the extension arrival point, this track 
relay controlling repeater relays ATPB and ATPC 
for purposes which will be later described. 
Emergency. Suppression buttons ESB1 and ESB2 
and emergency clearing buttons ECB1 and ECB2 
are associated with the clearing sections illus 
trated in Figs. 2C and 2D and are for the purpose 
of bringing the System into step with the trains, 
in the event of the systems getting out of step. 
These buttons are also provided for test and 
maintenance purposes. 
Although the present disclosure and the de 

Scription relates only to the transmission from 
the entering block to the leaving block, it will 
be understood that the circuits and apparatus, 
including the transmitting and receiving equip 
ment at both ends, are substantially the same 
So that train designations may be transmitted 
either Way over the line. The direction of trans 
mission is determined by the conditions of the 
C and LO relays, the LO relays effecting the 
locking out of the apparatus in the event that 
an attempt is made to transmit both ways at the 
same time, this lockout feature being described 
later. V- 

it is believed that the characteristic features 
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4. 
Of the present invention will be best understood 
by further description being given from the 
Standpoint of operation. 

OPERATION 

Setting up a route.-Since the train identifica 
tion feature of the present invention is applied 
to the exit end of a route, for example, a route 
completed by the operation of button XB of 
Fig. 1 or the operation of some one of the 5 
auxiliary completion buttons, and since the con 
pletion of the setting up of a route in the so called 
NIX type System is fully illustrated in the above 
mentioned prior application Ser No. 69,905, it is 

5 believed unnecessary to point out the operations 
relating to the completion of Such a route, ex 
cept to mention that the closure of the contact 
by the operation of button XB applies (--) energy 
to the NX start wire, which is effective to com 
plete the setting up of the desired route. Of 
course the operation of button XB completes the 
Setting up of the route Without the transmission 
of any sort of train identification. 
When the route is completed by operating 

Some one of the 15 auxiliary buttons, then one 
or more of the code storage relays CS to 4CS 
inclusive will be picked up and (--) energy is 
applied to the NX start Wire over a circuit ex 
tending through back contact of relay CSP 
and some one of front contacts 1, f2., 3 or 4 
of relays i CS to ÁCS inclusive, to the NIX start 
Cinductor. Since it only requires a momentary 

energization Of the NIX Start conductor, this cir 
cuit is opened when relay CSP is picked up foll 
icWing the picking up of one or more of the code 
Storage relays, as Will be later described, 

Registration of train identities.-Considering 
the function of registering train identity by the 
Operation of one of the auxiliary completion but 
tons illustrated in the left hand portion of Fig. 1, 
it is contemplated that each of 15 trainS will have 
a, particular code designation. These code desig 
nations may be of any form desired such as let 
ters or numerals, but for convenience in describ 
ing the operation of the system, the 15 auxiliary 

E. :) 

is, 

{ 

buttons are given reference numerals preceding 
the reference characters CB, which refer to the 
code transmitted. For example, the top button 
is designated 234CB, which indicates that a code 
impulse is transmitted at each of the four steps 
of an operating cycle for picking up four decod 
ing relays at the receiving end. The third but 
ton from the top is designated 24CB, which 
indicates that a coded impulse is transmitted to 
the receiving end for picking up decoding relayS 
A, 2 and 4 at the first, second and fourth steps 
of the operating cycle. For convenience in de 
Scribing the operation of the System, it will be 
assumed that, button í 24CB is actuated to com 
plete the setting up of a route through the in 
terlocking plant. 
The operation of button 24CB closes a circuit 

for picking up relay 20O which extends from 
(--), front contact 3 of relay T, back contact 2 
of relay CSP, right hand contact of button (24CB 
and winding of relay 20O, to (-). Another cir 
cuit extends through the left hand contact of 
button 2&CB and the winding of relay CS for 
picking up this relay. Relay 4CS closes a stick 
circuit for itself which extends from (--), back 
contact 6 of relay EX (Fig. 1A), conductor , 
normally closed contact of button CNB, front 
contact 8 and winding of relay 4CS, to (-). 
The picking up of relay 2CC closes obvious 

circuits for picking up relays CS and 2CS at 
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front contacts 19 and 20. Relays (CS and 2CS 
close Stick circuits for themselves at their front 
contacts 2 and 22 to (--), over the previously. 
described circuit including back contact 6 of 
relay EX. 
When button 24 is released, relay i2OC is de 

energized and a circuit is closed for picking up 
relay CSP which extends from (--), front con 
tact, 23 of relay T, front contact 2 of relay 4CS 
(also front contacts 25 and 26 of relays CS and 
2CS in multiple) winding of relay CSP, back 
contacts 27 and 28 of relays 34CC and 2CC re 
spectively, to (-). Relay CSP completes a stick 
circuit for itself at front contact 5, which is in 
dependent of front contact 23 of relay T. The 
opening of back contact 2 of relay CSP removes 
energy from the auxiliary push buttons, so that 
an operation of any one of these buttons during 
the time that the guard lamp GL is lighted will 
be ineffective. Lamp GL is energized over a 
circuit closed at front contact 29 of relay CSP 
and at back contact 3 of relay T, this latter 
contact lighting lamp GT as long as the entering 
block is occupied to indicate to the operator that 
it is useless to actuate a code button. 

Froin the above example it is believed obvious 
how other combinations of the code storing re 
layS are energized in response to the operation 
Of the different code buttons. Code combina 
tion relay 3&CC is picked up in the event that 
either one of buttons 234CB, 34CB, 23.6CB or 
3. CB is actuated and this relay in turn closes 
circuits at its front contacts 3 and 32 for pick 
ing up relays 3CS and ICS... Relay 2CC is ener 
gized when code buttons í 234CB, 23CB, 2CB 
or A2CB are operated. It will be understood that 
the purpose of relays 2CC and 34CC is to re 
duce the number of push button contacts re 
quil'ed to Set up all of the necessary combinations 
on the code storage relays. 

Cycle of Stepper Operations.-After the code 
combination has been stored as above described, 
it remains Stored on the storage relays until the 
corresponding train enters the entering block, 
at which time relay T is dropped and relay TS 
is picked up over a circuit extending from (--), 
back contact 23 of relay T, front contact 33 of 
relay CSP and winding of relay TS, to (-). Re 
lay iS closes a Stick circuit for itself at its front 
contact 34 which is independent of back contact 
23 of relay T. - 
Cycle determining relay C is now picked up 

over a circuit extending from (--), front contact 
3 of relay CSP, front contact 35 of relay TS, 

Conductor 36, back contact 37 of relay BZ, back 
contact 38 of relay LO, back contact 39 of relay 
SA and winding of relay C, to (-) . 

It might be well to mention at this time that 
the System can be started through a cycle of 
Operations by the operation of emergency start 
button ESB, which completes the above described 
circuit at the contact of this button instead of 
front contact 35 of relay TS. Such an emer 
gency Start condition is desirable to operate the 
System. When there is no train present for test 
and energency purposes. 

Reiay PC is now picked up over a circuit ex 
tending from (--), front contact 40 of relay C, 
back contact 4 of relay LO, back contacts 22, 
43, 44, 45 and 46 of "relays VP, 4V, 3V, 2V and IV 
respectively and winding of relay PC, to (-). 
The picking up of relay PC energizes the line 

circuit with a positive impulse which will be 
conveniently referred to as a conditioning im 
pulse, since it conditions the apparatus at both 
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ends of the line in readiness for response to the 
succeeding impulses of the cycle. The circuit 
for energizing the line extends from the (--) 
terminal of line battery LB, front contact 47 of 
relay PC, back contact 8 of relay NC, back con 
tact 49 of relay BZ, Winding of relay IF, line con 
ductor 2L, Winding of relay F, back contact 
100 of relay BZ, back contact of of relay, NC, 
back contact 2 of relay PC, upper winding of 
lockout relay LO, back contact iO3 of relay SBI, 
back contact 4 of relay PC, back contact 3 
of relay NC, line conductor L, back contact 50 
of relay NC and front contact 5 of relay PC, to 
the (-) terminal of battery L.B. 
The positive energization of the line circuit 

positions line relays F and F to the right and 
picks up lockout relay L.O. Relay FA is now 
picked up over a circuit closed at contact 52 of 
relay F in its right hand dotted position. It 
Will be pointed out at this time that, during the 
intermittent operation of relay F during the fol 
lowing cycle, relay FA is intermittently operated 
by contact 52 in either its right or left hand posi 
tions. In other words, relay FA is a direct re 
peater of relay F. Relay SA is picked up over 
a circuit closed at front contact 53 of relay FA, 
relay SB is picked up over a circuit closed at 
front contact 54 of relay SA and these two relays 
remain up during the intermittent operations of 
relay FA during the cycle. . 
A similar Series of operations takes place at 

the distant location illustrated in Fig. 2, by relay 
Fº energizing and deenergizing relay FA1 at con 
tact 06. Relay SA is energized by the closure 
of front contact. 07 of relay FA and relay SB1 
is energized by the closure of front contact 08 
of relay SA. The picking up of relay SB closes 
astick circuit for relay LO including front con 
tacts (99 and 0 of these two relays. It will be 
understood that relay FA follows the intermit 
tent operations of relay F during the cycle. 

Referring back to Fig. 1A, relay WP is now . 
picked up over a circuit extending from (+), 
front contact 55 of relay SB, front contact 56 of 
relay FA, back contact 57 of relay W and Wind 
ing of relay WP, to (-). Relay WP closes a first 
Stick circuit for itself at its front contact 58, 
which is independent of front contact 56 of re 
lay FA. The picking up of relay WP opens the 
above described circuit for relay PC at back con 
tact 42, SO that relay PC drops and deenergizes 
the line to mark the end of the conditioning 
period. 
In response to the deenergization of the line, 

relays F, F, F.A. and FA are dropped and a 
second stick circuit is closed for relay WP ex 
tending from (--), front contact 55 of relay SB, 
back contact 56 of relay FA, front contact 59 and winding of relay WP, to (-). 

Relay W is now picked up over a circuit ex 
tending from (--), front contact 55 of relay SB, 
back contact. 68 of relay FA, front contact 6 of 
relay VP, back contact.62 of relay 4V, back con 
tact 63 of relay 2W and winding df relay W, to 
(-). Relay W closes a stick circuit for itself 
at its front contact 64 to (--), at front contact 

time that relays 2W, 3W, 4V and EX, which are 
operated during additional steps of the cycle, 
close similar stick circuits for themselves at 
front contacts 66, 67, 68 and 69. 
The picking up of relay IV completes the first 

code selecting circuit for determining the first 
code to be transmitted over the line. It will be 
recalled that relay CS is picked up, so that this 

lay PC, to (-). 

5 
first code selecting circuit extends from (--), 
front contact 40 of relay C, back contact 4 of 
relay O, front contact 42 of relayVP, back con 
tacts , and 12 of relays. iW, 3W and 2W, front 
contact 3 of relay W, conductor 74, front contact 
75 of relay CS, conductor 76 and Winding of re 

The picking up of relay PC 
again energizes the line with a positive impulse 
Over the previously described circuit and relays 
F and F are actuated to the right and relays 

The picking up of relay FA 
i"A and FA are picked up. 

deenergizes relay 
WP, because its first stick circuit is open at back 
contact 57 of relay W and its second stick cir 
cuit is opened at back contact 56 of relay FA. 
The dropping of relay VP opens the above de 
Scribed circuit for relay PC at front contact 42. 

10. 
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Reiay. PC drops, deenergizes the line and re 
lays F, FA, F, and FA are deenergized. Relay 
2W is now picked up over a circuit extending from 
(--), front contact. 55 of relay SB, back contact 
68 of relay FA, back contact 6 of relay VP, back 
contact of relay EX, back contact 18 of relay 
3W, front contact 79 of relay W and winding of 
relay 2V, to (-). The picking up of relay 2V 25 
completes the Second code selecting circuit and 
since relay 2CS is picked up, this code selecting 
circuit effects the picking up of relay PC over a 
circuit extending from (+), front contact 40 of 
relay C, back contact ?i of Irelay LO, back con 
tact 42 of relay VP, back contact 43 of relay 
&W, back contact 44 of relay 3W, front contact 45 
of relay 2V, conductor 80, front contact 8 of 
relay 2CS, conductor 76 and winding of relay. 

35 PC, to (-). . . . . " 
The picking up of relay. PC again applies a 

positive impulse to the line for positioning re 
lays F and F to the right and for picking up re 
lays FA and FA. Relay WP is now picked up 
Over a circuit extending from (--), front contact 
55 of relay SB, front contact. 56 of relay FA, 
back contact 82 of relay 3W, front contact 83 of 
relay 2W and winding of relay WP, to (-). 
The picking up of relay WP drops relay PC be 

cause of open back contact 42 and the dropping 
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45 
of relay PC deemergizes the line, which in turn 

2V and winding of relay 3V, 

effects the dropping of relays F, FA, FI and FA. 
Relay 3W is now picked up over a circuit extend 
ing from (--), front contact 55 of relay SB, back 
contact 60 of relay FA, front contact 6 of re 
layVP, back contact 62 of relay 4V, front con 
tact 63 of relay 
to (-). 

50 

The picking up of relay 3v selects the third 
code to be applied to the line and since relay 
3CS is down, this Will be a negative code due to 
relay NC being picked up over a circuit extend 
ing from (-+-), front contact 40 of relay C, back 
contact of relayLO, front contact 42 of relay 
WP, back contact. 70 of relay 4W, front contact 
of relay 3W, conductor 84, back contact 85 of re 
lay 3CS, conductor 86 and winding of relay NC, 
to (-). With relay NCup and relay PC down, 
pole changing contacts 48, 50, 47 and 5 are 
effective to reverse the connection of batteries 
LB to the line from that previously described in 
connection with the picking up of relay PC. This 
negative energization of the line positions the 

55 

65 

polar contacts of relays F and F to the left and 
relays FA and FA are picked up. . 
Relay VP is now dropped because its first stick 

circuit is open at back contact 82 of relay"3V 
and its second Stick circuit is opened at back 
contact. 56 of relay FA, Relay. NC is now de 
energized because the above described circuit in 75 
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cluding conductor 84 is open at front contact 42 
of relay WP. 
The dropping of relay NC deenergizes the line 

circuit and relays F, F, FA and FA are dropped. 
Relay 4W is now picked up over a circuit eXtend 
ing from (--), front contact 55 of relay SB, back 

10 

contact 60 of relay FA, back contact 6 of relay 
VP, back contact it of relay EX, front contact 78 
of relay 3W and winding of relay 4W, to (-). 
The picking up of relay 4V makes the fourth 

code selection and since relay 4CS is picked up, 
relay PC is picked up. Over a circuit extending 
from (--), front contact 40 of relay C, back con 
tact 4 of relay LO, back contact 42 of relay VP, 

15 

20 

front contact 43 of relay 4W, conductor 87, front 
contact 88 of relay 4CS, conductor 6 and wind 
ing of relay PC, to (-). The picking up of relay 
PC applies a positive impulse to the line circuit 
for positioning relays F and F to the right and 
for picking up relays FA and FA. 

Relay WP is now picked up over a circuit ex 
tending from (--), front contact 55 of relay SB, 
front contact 56 of relay FA, back contact 89 of 

25 
relay EX, front contact 90 of relay 4V and wind 
ing of relay WP, to (-). The first and second 
Stick circuits for relay WP are completed as pre 
viously described. 
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The picking up of relay WP opens the above 
described circuit for relay PC at back contact 42, 
so that relay PC drops and deenergizes the line 
circuit and relays F, F, FA and FA1 are dropped. 
Relay EX is now picked up over a circuit ex 
tending from (--), front contact 55 of relay SB, 
back contact 60 of relay FA, front contact 6 of 
relay. VP, front contact 62 of relay 4W and Wind 
ing of relay EX, to (-). Since relay EX selects 
no circuit for picking up either relay PC or NC, 
these two relays remain down and the line re 
mains deenergized for a sufficiently long period 
of time to effect the dropping of relay SA, be 
cause of open front contact 53 and the dropping 
of relay SB because of open front contact 54. 
The code storage relays are now deemergized 

because their stick circuit is open at back contact 
6 of relay EX and at front contact 9 of relay 

SA, which front contact was closed at the be 
ginning of the cycle for applying (--) to the Stick 
circuit for the code storage relays by Way of 

50. 

conductor 92. The dropping of the code Storage 
relays effects the release of relay CSP because all 
of the contacts 24, 25, 26 and 96 are open. Relay 
TS drops because of open front contact 33 of 
relay CSP and relay C is dropped because its 
stick circuit is open at front contact 95 of relay 
SB and contact 94 of relay F, which stick circuit 
includes front contact 93 of relay C and WaS con 
pleted at the beginning of the cycle. Relay VP, 
stepping relays W to 4W inclusive and relay EX 
are now deenergizedbecause of Open frOnt COn 

60 
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tacts 55 and 65 of relay SB. 
The stepping relay bank at the distant loca 

tion, illustrated in Fig. 2, is operated in Synchro 
nism with the stepping relay bank illustrated in 
Fig. 1A, by means of a circuit completed at front 
contact of relay SB1 and contacts 2 and 3 
of relay FA, this circuit being merely indicated 
by dotted line 4 and these stepping relays, 
as well as relays SA and SB, are dropped out in 
the same manner described in connection. With 
the operation of Fig. 1A. 
When the train leaves the entering block, re 

lay T is picked up and lamp GL is extinguished 
as an indication to the operator that the next 
code can be set up for transmission. It will be 
understood that the designations for additional 

impulse because this impulse is positive. 
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trains are set up and transmitted to the distant 
end in a manner similar to that described in 
connection with the designation corresponding 
to the actuation of button 24CB. It will be 
assumed that designations for the classes of 10 
separate trains are simultaneously stored on the 
train designation storage relay groups in re 
sponse to 10 separate trains being in the territory 
between the entering block and the leaving block 
of the biidge. This is of course accomplished by 
10 successive cycles of operation of the steppers 
of Figs. 1A and 2. 

Storage and display.-Each time the stepper of 

() 

Fig. 1A and stepper of Fig. 2 are operated 
through a cycle, the code stored On the code stor 
age relays of Fig. 1 is transferred to the code 
receiving relays of Fig. 2A, comprising relays PS 
to 4PS1 inclusive, these code receiving relays be 
ing conditioned during the cycle in accordance 
with the condition of the code storage relays. 
At the end of each cycle the code receiving relayS 
are restored to normal ready for the next cycle, 
by deenergizing their stick circuits (including 
conductor i23) at open front contact f22 of re 
lay SB. 
For example, when code 24 is transmitted as 

above described, code receiving relays PS, 2PS 
and 3PS1 are picked up. Relay PS1 is picked 
up because the first coded impulse is positive, 
over a circuit which extends from (--), contact 
A 5 of relay F1 in its right-hand dotted position, 
front contact is of relay LO, back contacts 7, 

8 and 9 of relays W1, 3VI and Wil respec 
tively, front contact 29 of relay V, conductor 
2 , back contact 296 of relay PSP and upper 
winding of relay PS, to (-). Relay PS closes 
a stick circuit for itself extending fron (--), 
front contact 22 of relay SB, conductor 23, 
front contact 24 and lower winding of relay 
PS1, to (-). 
Relay 2PS1 is energized because the Second 

coded impulse is positive, over a circuit which 
includes contacts 25, 6, and 8 as before, 
but in this case it extends through front contact 
A 9 of relay 2W, conductor 25, back contact 20 
of relay PSP1 and upper winding of relay 2PS1, 
to (-). Relay 2PSI closes an obvious stick cir 
cuit for itself at its front contact 26. 

Relay 3PS is not energized because the third 
coded impulse is negative, causing contact 5 of 
relay F. to be actuated to the left instead of to 
the right, when relay SPS is selected by front 
contact 8 of relay 3W1. 
Relay &PS1 is energized by the fourth coded 

circuit for energizing relay 4PS1 is the same as 
that previously described, except that it extends 
through front contact f ii of relay 3W1, conduc 
tor 22, back contact 23 of relay PSP1 and upper 
winding of relay &PS, to (-). Relay 4PS1 closes 
an obvious stick circuit for itself at its front 
contact 28. 
At the end of the cycle, the picking up of relay 

EX1 executes or transfers the code received by 
the code receiver to the No. 1 designation storage 
relay group. The picking up of relay EX ap 
plies (--) energy to execution bus by way of 

The : 

20 

25 

3. 

60 

front contact 29 of relay LOl and front contact 
i38 of relay EX. With relay LO picked up 
and its back contact 29 open, the picking up 
of relay EX1 and the consequent opening of its 
back contact 3 removes (--) energy from de 
lay1 bus for a purpose which will be later de 
scribed. At the end of the clearing-out period . 
at the end of the cycle, the dropping of relay EX 75 
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removes (--) energy from execution bus and 
again applies (--) energy to delay bus. . 
The (--) energy applied to conductor. 32 is 

effective to pick up relays DS, DS2 and DS4. 
The circuit for picking up relay IDS extends 
from (--) on conductor 32, front contact 34 
of relay PS1, back contact 35 of relay OR, back 
contact 36 of relay 9RP, back contact 3 of re 
lay 9R, back contact 38 of relay 8RP, back con 

a tact 39 of relay 8R, back contact 40 of relay 
RP, back contact 4 of relay R, conductor 
55, back contact 42 of relay 6RP, back contact 
43, of relay 6R, back contact 44 of relay 5RP, 
back contact 45 of relay 5R, back contact 46 
of relay 4RP, back contact 4 of relay 4R, back 
contact 48 of relay 3RP, back contact 49 of 
relay 3R, back contact 50 of relay 2RP, back 
contact 5 of relay 2R, back contact 52 of relay 
|RP, back contact 53 of relay R, conductor 54 
and lower winding of relay DS, to (-). Re 
lay DS closes a stick circuit for itself extend 
ing from (--), back contact | 56 of relay TPB, 
front contact 5 and upper Winding of relay 
DS, to (-). 
Relay DS2 is picked up because relay 2PS is 

up, over a similar circuit extending through front 
contact 58 of relay 2PS1, and back contacts 
f 59, 69, 61, 62, 63, 64, f 65, conductor 66, 
back contacts i 67, Í 68, 69, 70, 7 , 72, 73, 74, 
75, 6, 77, 78, conductor 79 and lower wind 

ing of relay DS2, to (-). Relay DS2 closes 
an obvious stick circuit for itself at its front con 
tact 80. 

Relay S3 is not picked up because relay 3PS 
of the code receiver was not picked up. 
Relay DS4 is picked up because relay 4PS 

of the code receiver was picked up. The circuit 
for picking up relay DS4 is similar to those pre 
viously described and extends through front 
contact 8, back contact 82 to 88, inclusive, 
conductor 89, back contacts 90 to 99, inclusive, 
back contacts 250 and 25?, conductor 252 and 
lower winding of relay DS4, to (-). Relay 
fIDSA closes an obvious stick circuit for itself 
at its front contact 253. 
Lamp 24L is lighted over a circuit extending 

from (--), front contact 254 of relay DS, front 
contact 255 of relay DS2, back contact 256 of 
relay DS3, front contact 25 of relay DS4 and 
iamp 24L, to (-). 
Although not shown on the drawings, it will 

be understood that pyramid contacts on relays 
EDS to DS4, inclusive, are arranged in the 
same manner as shown in connection with the 
No. 2 designation storage relay group, comprising 
relays 2DS to 2DS4, inclusive, for Selecting any 
one of the fifteen indicator lamps in accordance 
With the code received. Likewise, a similar Set 
of pyramid contacts (not shown) is a SSociated 
With the No. 3 designation storage group of re 
lays, so that the first three trains may be in 
dicated by selectively energizing an indicator 
lamp of each of the first three designation storage 

It will also be understood that any num 
ber of designation storage groups of relays may 
be provided with indicator lamps and pyramid 
contacts for indicating any number of approach 
ing trains up to the capacity of the System. 
When (--) energy is removed from execution 

bus and again applied to delay bus, transfer 
relays R and RP are picked up for transferring 
the above described circuits, leading from the 
contacts of the code, receiver relays, from the 
No. 1 designation Storage group of relays to the 
No. 2 designation storage group of relays, in 

readiness for registering the designation of the 
second approaching train. 
Relay R is picked up over a circuit extending 

from (--) on delayl bus, conductor 33, back 
contacts 258 to 265, inclusive, conductor 266, 
back contacts 267 to 27, inclusive, conductor 
279, front contact 280 of relay. DS (or front 
contacts 28, 282, 283 of any one of the other 
relays of the No. 1 designation storage group), 
conductor 284 and lower winding of relay R, 
to (-). Relay R closes a stick circuit for itself 
at its front contact 28, which excludes the series 
circuits including the back contacts of the R, and 
RP relays of the other groups. Relay ARP is 
picked up over a circuit closed at front contact 
285 of relay R. The picking up of relay RP 
and the consequent opening of its back contact 
27 opens the above described pick-up circuit for 
relay R, so that this relay is now dependent upon 
its stick circuit for its energization. 

It Will now be assumed that a second train en 
ters the entering block. This is effective to cause 
the steppers to operate through another cycle in 
Synchronism as before, and in this case the line 
will be energized or not energized at the four 
steps of the cycle in accordance with the code 
transmitted, as determined by the class of the 
train. 
Assuming that this second train requires the 

energization of lamp 4L associated with the No. 2 
designation storage group, it will be obvious that 
this requires the picking up of relay 2DS4, which 
in turn requires that code receiving relay 4PS1 
be picked up. The above combination requires 
a positive impulse on the fourth step only and 
in response to the negative impulses on the first 
three steps, relays PS1, 2PS1 and 3PS are not 
picked up. Relay 4PS1 is picked up on the fourth 
step in the manner previously described. 

During the execution period at the end of the 
cycle, relays 2DS, 2DS2 and 2DS3 are left down 
and relay 2DS4 is picked up over a circuit pre 
viously described and including front contact 8 
of relay 8PS, the lower set of selecting back con 
tacts on the R and RP relays, up to contact 25 
of relay RP and then by way of front contact 
259 and the lower winding of relay 2DSs, to (-). 
Relay 2DS4 is stuck up over a circuit extending 
from (--), front contact 286 of relay iRP, front 
contact 28 and upper winding of relay 2DS4, 
to (-). 
Lamp L is now lighted over a circuit extend 

ing from (-+-), back contacts 288, 289 and 290 of 
relays 2DS?, 2DS2 and 2DS3, respectively, front 
contact 29 of relay 2DS4 and lamp 4L, to (-). 
At the end of the execution period for the sec 

Ond cycle, relay 2R is picked up over the same 
circuit previously described for picking up relay 
R, up to back contact 275 of relay 2RP and then 
by Way of front contact 292 of relay 2DS4 to the 
lower Winding of relay 2R. The picking up of 
relay 2R closes a stick circuit for itself at its 
front contact 276 and at its front contact, 293 it 
closes a circuit for picking up relay 2RP. The 
opening of back contact 275 of relay 2RP opens 
the pick-up circuit for relay 2R, so that this 
relay is dependent on its stick circuit for its 
energization. . . . . 

ASSunning that the third train to enter the en 
tering block requires that lamp 3L (not shown) 
of the No. 3 storage group to be lighted, it will be 
obvious that this requires the picking up of re 
lays 3DS and 3DS3, and that relays 3DS2 and 
3DS4 of this group (not shown) remain down. 
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tion storage relays of the other groups, includ 
ing group No. 3, since an underStanding of the 
operation of these groups of relays in response 
to succeeding codes transmitted over the line 
may be iad by analogy to the operation of the 
fii:St tWO grO Up.SpreViOUSly explained. 
The picking up of the first and third designa 

tion storage relays of the No. 3 group effects the 
lighting of amp 3L of this group, over circuits 
Which will be understood by considering the cir 
cuit for lamp 3L of the No. 2 group as an 
example, 
The transfer relays 3R, and 3RP are picked up 

after the end of the execution period of the third 
cycle in the same manner as described for the 
first and second groups. From the above exam 
ples it. Wii ibe app3.rent how ten succeeding trains 
may have their classes registered on the ten 
designation storage groups of relays, in response 
to their codes transmitted over the line circuit 
during ten cycles of operations of the steppers, 
With the codes for registering these train classes 
being provided in Sequence by the operation of 
the exit buttons, shown in the left-hand portion 
Of Fig. 1, in different combinations. 

Storage trainsfer.-The above description 
Specifically sets forth the manner in which the 
first three trains to enter the entering block 
have their classes stored on the first three desig. 
nation storage relay groups and how these relay 
groups Selectively energize individual lamps cor 
responding to the classes of these first three 
trains. From this explanation and considering 
that the R and RP transfer relays are picked up 
in response to a designation stored on each 
group of Storage relays, it will be apparent that 
additional trains, up to ten, will be stored on the 
storage groups numbered 3 to 10 inclusive, the 
No. 10 group of relays being illustrated in detail 
in Fig. 2A. 
Any One of the designation storage relays of 

the No. 10 group closes a circuit at front con 
tact, 296, 295, 295 or 39 for lighting lamp 298 as 
an indication that there is a tenth train in the 

5 interVening Section of track and it will be ob 
vious that similar contacts may be provided on 
the designation SECrage relays of groups 4 to 9 
inclusive for indicating the number of trains 
which are in the intervening section of track. 
In other Words, lamps similar to 298 indicate 
that there is a train of some class approaching 
for each lamp Which is lighted, while the indi 
cator lamps associated with the first three desig 
nation Storage groups of relays indicate the class 
of each of the first three trains approaching. 
Since the first, second and third approaching 

trains are distinctively indicated on the first, 
second and third designation storage groups of 
lamps, it becomes necessary to transfer or step up 
the class indications from each higher numbered 
group to the next lower numbered group when a 
train enters the leaving block associated With 
the exit end of the bridge. It will now be pointed 
Out in detail how the indication for the third 

5 train is transferred to the second group and the 
indication for the Second train is transferred to 
the first group. When the first train enters the 
leaving block with which track relay T1 (Fig. 
2C) is a SSociated. From this explanation it is 
believed that it will be obvious how the transfer 
is made from any other group to the next lower 
numbered group in the Series. 
When the first train enters the leaving block, 

relay Ti is dropped and a circuit is closed at its 
back contact. 240 for picking up relay TPA. Re 

2,184,703 
lay TPA closes a circuit at its front contact 24f 
for picking up relay TPB and relay TPB com 
pletes a circuit for picking up relay TPC, which 
extends from (--), front contact. 243 of relay 
TPB and winding of relay TPC, to (-). 
The picking up of relay TPB opens the stick 

circuit for the relays of the No. 1 designation 
storage group at back contact 5 Sand, in the exam 
ple assumed, relaySS DS É, ÉDS2 and DS4, whicla 
Were picked up, are released. It will be under 
stood that these relays release during the in 
terVal between the opening of back contact, 56 
of relay TPB and the closure of front contact 
245 of relay TPC, which latter contact is for 
the purpose of applying energy to the stick cir 
cuit, SO that these relays will be stuck up when 
picked up in response to the transfer operation. 
The dropping of relay DS opens the above de 

Scribed circuit for lamp 24L and this lamp is 
eXtinguished. 

Relay R is now dropped because the circuit 
for its lower winding is open at open front con 
tacts 280 to 283 inclusive and the circuit for its 
upper Winding is open at back contact 2.6 of 
relay2R. The dropping of relay R, and the con 
Sequent opening of its front contact 285 de 
energizes relay RP which, due to its slow acting 
characteristics, drops after a short interval of 
time. 
The dropping of relay R completes a transfer 

circuit for transferring the indication stored on 
the No. 2 group to the No. 1 group. Recalling 
that relay 2DS4 of the No. 2 group is picked up, 
this circuit extends. from (--), front contact 
24 of relay TPC, conductor 248, front contact 
249 of relay 2DS4, back contact, 25 of relay R, 
conductor 252 and lower winding of relay DS, 
to (-). Relay DSA closes its stick circuit at 
front contact 253, which is completed at front 
contact, 245 of relay TPC. With relay DS4 
picked up and the other relays of this group 
down, the pyramid circuit is completed for light 
ing lanp 4 of this group, in the same manner 
as indicated for the lighting of lamp L of the 
No. 2 group. 
The dropping of relay RP is effected after the 

above transfer is made, due to its slow acting 
characteristics, and relay 2DS4 is dropped be 
cause itS Stick circuit is opened at front contact 
288 of relay ERP and because its pick-up circuit 
is open at front contact 250 of relay R.P. This 
extinguishes lanp I of the second group. 
Relay 2R, is now dropped because the circuit to 
its lower Winding is Open at front contact 292 
of relay 2DS4 and the circuit to its upper winding 
is open at back contact 23 of relay 3R. Relay 
2RP is now dropped because of open front contact 
293 of relay 2R. 
The dropping of relay 2DSi completes a circuit 

for again picking up relay R, which extends from 
(+), front contact 23 of relay 2RP, back con 
tacts 232, 233, 234 and 235 of relays 2DS to 
2DS4 inclusive, back contact 27 of relay RP, 
conductor 29, front contact 283 of relay DS4, 
conductor 284 and lower winding of relay I R, 
to (-). Relay R closes a stick circuit for it 
self at itS front contact 2 i8, which is independent 
of the above described pick-up circuit including 
back contact 2 of relay SRP, which pick-up 
circuit will be opened by the picking up of relay 
RP in response to the closure of front contact 

285 of relay R. 
The picking up of relay RP completes the cir 

Cuit for effecting the transfer from the No. 3 
group to the No. 2 group and, since relays 3DS 
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and 3DS3 of the third group (not shown) are 
picked up, corresponding relays 2DSi and 2DS3 
Of the No. 2 group Will be picked up in response 
to the transfer operations. 

Relay 2DS is picked up over a circuit extend 
ing from (--), front contact 236 of relay R. 
through the front contacts of the No. 3 designa 
tion storage relays which are picked up (assumed 
to be 3DS and 3DS3 which have contacts corre 
sponding to front contacts 237 and 238 of relays 
2DS and 2DS3 respectively), back contacts 5 
and 239 of relay 2R, front contacts 52 and 229 
of relay RP and lower windings of relays 2DS 

The picking up of these two 
relays of the No. 2 group complete obvious stick 
circuits for themselves at their front contacts 
227 and 228 to (--), at front contact 286 of 
relay lRP. 
The picking up of relays 2DS and 2DS3 con 

plette a circuit for lighting kamp 3L Which ex 
tends from (--), front contact 288 of relay 2DS2, 
back contact 226 of relay 2DS2, front contact 
225 of relay 2DS3, back contact 224 of relay 2DS4 
and lamp 3T, to (-). This completes the trans 
fer from the No. 3 to the No. 2 group. 
The dropping of relay 2RP, as previously de 

scribed, causes the dropping of relays 3DS and 
3DS3 (not shown) because of open front contacts 
50 and 223 of relay 2RP and because the stick 

circuit for these relays is open at a front contact 
of relay 2RP similar to front contact 286 of relay 
RP. The dropping of these two relays of the No. 

3 group extinguishes lamp 3L of this group and 
effects the dropping of relay 3R, because its 
lower winding will be open at the front contacts 
of the storage relays of this group, similar to 
contacts 220, 22, 222 and 292 illustrated in con 
nection with the relays of the No. 2 group. It 
will be understood that the upper winding of re 
lay 3R is not energized at this time, since it re 
quires the energization of execution bus, includ 
ing conductor 32, for energizing the Winding. 
The dropping of relay 3R, effects the dropping of 
relay 3RP because relay 3RP is a direct repeater 
of relay 3R. 

Relay 2R, is picked up in response to the drop 
ping of relays 3DS and 3DS3 (not shown), over 
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a circuit extending from (--), front contact 2 0 
of relay 3RP (this circuit being effective before 
the dropping of relay 3RP due to its slow acting 
characteristics), through back contacts of the 
No. 3 group of designation storage relays (similar 
to back contacts 232 to 235 inclusive of relays 
2DS to 2DS4 inclusive), front contact 220 of 
relay 2DS f (in multiple with front contact 222 
of relay 2DS3) and lower winding of relay 2R, 
to (-). Relay 2R, effects the picking up of relay 
2RP by the closure of front contact 293. 
This completes the transfer from the No. 2 

group to the No. 1 group and from the No. 3 
group to the No. 2 group, With the storage relays 
of the No. 3 group being restored to normal in 
condition for storing the next approaching train, 
in a manner Which Will be obvious from the above 
description. 
The transfer from one group to another cannot 

take place while a new message is being stored. 
The prevention of a transfer under this condi 
tion is due to the removal of (--) energy from 
delayl bus conductor 33 during the execution 
period, when a message is being registered on 
the code receiver. The opening of back contact 
29 of relay LO1 (effected during the receiving of 
a code) and the opening of back contact 3 of 
relay EXI (effected during the execution of a 

9 
code) removes (--) from conductor 33, which 
(--) is required for picking up a transfer relay, 
such as relay 2R over a circuit including con 
ductor 33, back contacts 258 to 265 inclusive, 
conductor 266, back contacts 26 to 275 inclusive 
and one or more of the front contacts 220, 22, 
222 and 292, to the lower winding of relay 2R. By 
means of this arrangement the transfer oper 
ation is held off until the receiving apparatus is 
in a condition when no code is being executed. 

Clearing out Operation-When the first train 
leaves the leaving block the picking up of relay 

effects the dropping of relays TPA, TPB and 
TPC and since back contact 56 of relay TPB is 
closed before front contact 245 of relay TPC is 
Opened, (--) energy is maintained on the stick 
circuits for the relays of the No. 1 designation 
Storage group. Likewise, since back contact 2 f 
of relay TPB is closed before front contact, 247 
of relay TPC is opened, (--) energy is maintained 
on conductor 248, so that the transfer may be 
made from the No. 2 group to the No. 1 group 
at the instant that the first train leaves the leav 
ing block. 
When the second train enters the leaving 

block, relay T is again dropped and relays TPA, 
TPB and TPC are again picked up. Relay DS4 is 
now dropped because its stick circuit is momen 
tarily opened at back contact 56 of relay TPB 
before it is reclosed at front contact 245 of relay 
PC as previously described. This extinguishes 

lamp 4L. Relay R is again dropped because all 
of the contacts 280 to 283 inclusive are open and 
relay RP is dropped because of open front con 
tact 285 of relay R. 

Relays DS and DS3 are now picked up in 
reSpOn Se to the transfer from the No. 2 to the No. 
1 group. Relay DS is picked up over a circuit 
extending from (--), front contact 24 of relay 
TPC, conductor 248, front contact 237 of relay 
2DS, back contact 53 of relay fr, conductor 
54 and lower winding of relay DSi, to (-). 
Relay DS3 is picked up (because relay 2DS3 is 
up) over a circuit extending from (--), front 
contact 26 of relay TPC, conductor 248, front 
contact 238 of relay 2DS3, back contact 22 of 
relay R, conductor 2:3 and lower winding of 
relay DS3, to (-). These two relays are stuck 
up over the previously described circuits includ 
ing front contact 245 of relay TPC and front 
contacts 57 and 24 of relays DSi and DS3 
respectively. Lamp 3L is now lighted by means 
of pyramid circuits for this lamp controlled by the 
No. 1 designation storage group of relays, which 
circuits are similar to those illustrated for the 
No. 2 group. 
The dropping of reiay RP drops relays EI)S 

and 2DS3 because of open front contact. 286 of 
relay R.P. This extinguishes lamp 3 of the 
No. 2 group. 

Relay 2R, is now dropped because front con 
tacts 220, 22, 222 and 292 of the No. 2 group of 
storage relays are all open and relay 2RP is 
dropped because of open front contact 293 of 
relay 2R. 
The dropping of relays 2DS and 2DS3 close a 

circuit for picking up relay R, which extends 
from (--), front contact 23 of relay 2RP, back 
contacts 232 to 235 inclusive of the No. 2 group 
of Irelays, back contact 277 of relay RP, con 
ductor 29, front contacts 289 and 282 in mul 
tiple of relays DSf and DS3, conductor 284 
and lower Winding of relay R, to (-). Relay 
fR completes its above described stick circuit and 
effects the picking up of relay RP by closing 
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front contact 285. This completes the second 
transfer operation, which transfers the designa 
tion from the second group to the first group. 
When the second train leaves the leaving block, 

relay T1 is picked up and relays TPA, TPB and 
TPC are dropped as previously described. When 
the third train enters the leaving block relay T. 
is again dropped and relays TFA, TPB and TPC 
are again picked up. Relays DSi and DS3 are 
dropped out when their stick circuits are opened 
at back contact 56 of relay TPB as previously 
described. Lamp S3L of the first group is now 
extinguished and relay R is dropped because all 
of the contacts 283 to 233, inclusive, are opened 
and relay RP is dropped because of Open front 
contact 285 of relay R. 
When the third train leaves the leaving block, 

relay T1 is picked up and relays TPA, TPB and 
TPC are dropped as previously described. This 
places all apparatus and circuits in normal con 
dition. 
The purpose of relay FSPI of Fig. 2A will now 

be explained. Ten trains and their classes can 
be stored on the ten groups of designation Storage 
relays. With the ten groups loaded, the class of 
the eleventh train can be registered on the code 
receiver relay group, (illustrated in the upper 
left-hand portion of Fig. 2A) held and Stepped up 
to group No. 10 when this group is unioaded, by 
means of the circuit including front contact 25 
of relay 9R, front contact 216 of relay ORP and 
the lowermost front contacts of the code receiver 
relays. When this operation is effected, a twelfth 
code is kept away from the code receiver by the 
picking up of relay PSP1 and the consequent 
opening of its back contacts 200 to 283, inclusive. 
Relay PSP1 is picked up over a circuit extending 
from (--), back contact 24 of relay SB, con 
ductor 2.5 and any one or more of front contacts 
2 8, 2:9, 28 and 229 and the winding of relay 
PSP1, to (-). Relay PSP1 is stuck up over a cir 
cuit closed at its front contact 27, Which Stick 
Circuit is effective until the Code is unloaded fïOm 
the code receiver and loaded onto the No. 10 
designation storage group. This Stick circuit 
of course includes any one or more of the above 
mentioned front contacts of the relays of the Code 
receiver. 

Ectension receijer. The extension receiver is 
for the purpose of transferring the indication 
stored on the No. 1 designation Storage group to 
another arrival point, when track relay T. unloads 
this indication from the No. 1 group. Provision 
has been made for three successive transferS onto 
the No. 1A, 2A and 3A extension Storage groups 
in response to three successive unloadings of the 
No. i StOrage grOUp. 
With the tiree designations above aSSuniled, 

that is, train classes 24, and 3, Successively 
indicated by the No. 1 designation group, it Will 
be explained how these indications are Successive 
ly, transferred to the three extension groups, 
stored and displayed until cleared out by the 
three trains entering the extension block. It Will 
first be assumed that track switch repeater relay 
WPP1 is picked up in response to switch control 
lever SML being in its normal pCsition. 

It Will be recalled that code 24 was the first 
code stored in the No. 1 group, effecting the pick 
ing up of relays IDS , DS2 and DS4. When 
relay TPA picks up in response to the first train 
entering the leaving block as above described and 
before relay iPC picks up, a circuit is closed for 
picking up relays ADSi, ADS2 and ADS4 of 
the No. 1A extension Storage group. 
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The circuit for picking up relay ADS? extends 

from (--), front contact 394 of relay TPA, back 
contact 35 of relay TPC, front contact 306 of 
relay DS, front contact 30 of relay WPP, 
back contact 309 of relay A3R, back contact 308 5 
of relay A2RP, back contact 39 of relay A2R, 
conductor 30, back contact 3 of relay ARP, 
back contact 32 of relay A.R. and lower winding 
of relay AIDS, to (-). Relay ADS closes a 
stick circuit for itself extending from (--), back 
contact 3.3 of relay ATPB, front contact 34 
and upper winding of relay ADS, to (-). 
Relay ADS2 is picked up over a circuit in 

cluding contacts 394 and 305 above described, 
front contact 35 of relay DS2, front contact 5 
3:6 of relay WPP1, back contact 30 of relay 
A3R, back contact 3 of relay A2RP, back con 
tact 38 of relay A2R, conductor 39, back con 
tact; 329 of relay ARP, back contact 323 of relay 
AR and lower winding of relay ADS2, to (-). 
Relay ADS2 closes a stick circuit for itself at 
its front contact 322. 

Relay ADS4 is picked up over a similar cir 
cuit including front contacts 323 and 324 of re 
lays DSA and WPP, back contacts 393, 325 and 
326 of relays A3R, A2RP and A2R, conductor 32, 
back contacts 328 and 329 of relays ARP and 
AR and lower winding of relay ADS4, to (-). 
Relay ADS3 closes a stick circuit for itself at 
its front contact 330. 
The picking up of relay TPA and the conse 

quent opening of its back contact 33 prevents 
the picking up of relay AR until sufficient time 
has elapsed for picking up the l'equired relays 
of the No. 1A extension storage group, after Which 
the closure of front contact 332 of relay TPC 
completes a circuit through back contacts 333, 
334, 335 and 336 of relays A3RP, A3R, A2RP 
and A2R, conductor 337, back contact 338 of 
relay ARP and front contacts 339, 340 and 34 
in multiple of relays ADS, ADS2 and ADS4 
and lower winding of relay AR, to (-). Relay 
AR completes a stick circuit for itself at its front 
contact 342 and at its front contact 343, it closes 
a pick-up circuit for relay ARP. 
When the Second train enters the leaving 

block the operation of relays T1, TPA, TPB and 
TPC transfers the next indication, which is 
stored on the No. 1 designation storage group, 
to the No. 2A extension storage group in a 
manner which will be understood by analogy 
to the above described transfer operations. It 
Will be obvious that the energization of the lower 
winding of relay 2ADSA is effected (since relay 
DSG is assumed to be picked up) over a circuit 55 

including front contact 323 of relay S4 and 
the previously described circuit, Which now ex 
tends through front contact 328 of relay AREP 
to the lower winding of relay 2ADS4. Relay 
2ADS is stuck up because of closed front con 
tacts 344 and 345. Relays A2R and A2RP oper 
ate in a manner Similar to that described in con 
nection with relays AfR and AARP for selecting 
the No. 3A extension Storage group of relays. 
When the third train enters the leaving block, 

relays T1, TPA, TPB and TPC operate as before 
and, since it is assumed that, relays DS and 
DS3 are picked up, obvious circuits are com 

pleted through front contacts 3) and 34 of re 
lay WPP1 and front contacts 38 and 348 of re 
lay A2RP for picking up relays 3AIDS and 
3AIDS3. These relays aire Stuck up over a circuit 
including front contact 349 of relay A2RP. 

RelayS A8R, and A8RIP aire now operated in a 
manner similar to the operation of relayS5 
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which need not be described in detail. 
be apparent that the transfer from the No. 3A 
extension storage group to the No. 2A extension 

25 

2,184,702 
AR and ARP and the circuits to the extension 
Storage groups are opened at back contacts 300 
to 303, inclusive. 

It Will be understood that the four relays of 
each extension Storage group have pyramid con 
tacts and circuits for selecting and energizing a 
group of lamps for each group, in a nanner simi 
llar to that disclosed in connection With the No. 
2 designation storage group of Fig. 2B, 
The circuits including front contacts 350, 35, 

352 and 353 of the relays of the No. 1A extension 
storage group are shown leading off to the right, 
Which indicates that additional storage groups 
may be provided if desired. 
When the trains enter the extension block, 

relay T2 is dropped and relays ATPB and ATPC 
are picked up for effecting the transfer operation 
over a circuit controlled at contacts 354 and 355, 
which operation is similar to that described in 
connection. With the transfer from one of the 
designation storage groups to the other and 

Will 

storage group is effected over a circuit closed at 
front contact 356 of relay AiR, and that the 
transfer from the No. 2A extension storage group 
to the No. 1A extension storage group is effected 
Over a circuit closed at front contact 354 of re 
lay ATPC. 
When a train leaves the leaving block, relays 

TPA, TPB and TFC are dropped in sequence, the 
stick circuit for the AR, A2R, and A3R relays is 
opened at front contact 35 of relay TPA, after 
which it is closed at back contact 358 of relay 
TPC. This effects the release of the highest 
numbered AR, relay, in the event that its lower 
winding is not energized at this time due to one 
or more of the storage relays of the associated 
group being picked up and their front Con 
tacts, such as contacts 339, 349 and 34 of the 
No. 1A group, being closed. 
The circuits including front contacts 3S0, 3S 

and 362 of relays A3RP, A2RP and AiRP are for 
a purpose similar to that described in connection 
with front contact 23 of relay 2RP, that is, they 
provide pick-up circuits for picking up a lower 
numbered AR, relay when its associated storage 
relay group has a code Stored thereon, after the 

50 storage relays of the next higher numbered group 
have been dropped out. 
From the above description it will be apparent 

that the dropping of relay WPP1, in response 
to the operation of lever SML to its reverse posi 
tion, may select circuits at back contacts 392, 
36, 347 and 324 leading to another extension 
group, such as a B extension group of storage 
relays. Since the Operation of a B group Will be 
the same as that described in connection with 
the A group, it is believed unnecessary to show 
the circuits or point out the detailed operation 
of such an additional group of storage relays. 

Ataciliary Operations.--An emergency cancel 
ling button ECB is illustrated in Fig. 2C for the 
purpose of picking up relay TPB at the leaving 
end of the block by a manual Operation, in order 
to clear out or cancel a storage designation in 
dependent of the entrance of a train into this 
block. This may be desirable if it becomes 
necessary, for any reason, to bring the system 
into step with the trains between the entering 
and the leaving blocks, which might be occa 
sioned by a train leaving or entering the track 
between the two ends of the bridge, thus result 
ing in the System getting out of step because such 
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a train is not registered in and registered out as 
it should be. 
An emergency suppression button ESB1 is pro 

vided, which effects the picking up of relay ESR, 
in response to a manual Operation for preventing 
the opening of Stick circuits for storage relays 
IDS, DS2, DS3 and DS4 by the closure of 
contact 207 of relay ESR in multiple with back 
contact, 56 of relay TPB. The energization of 
relay ESR, completes a stick circuit for itself at 
its front contact 206, and at its front contact 
207 (--) energy is applied to the stick circuit 
for the No. 1 designation storage group of relays. 
More specifically, this Suppression relay ESR, 

if Once picked up is stuck up through a stick cir 
cuit including back contact 245 of relay TBC, and 
will by reason of this back contact and front con 
tact 56 of relay TPB remain energized until 
relaySTFB and TPC are sequentially deenergized 
in that order. This can only occur if relay TPB 
is first energized long enough to pick up relay 
TPC and is then deemergized long enough to open 
itS OWn front contact 56. In other Words, either 
occupancy followed by vacancy of the track cir 
cuit containing track relay T or depression and 
release of push button ECB1 is required to de 
energize the suppression relay ESR. If the 
Operator has therefore depressed push button 
ESB to render the suppression relay ESR, effec 
tive he can cancel this action by depressing the 
push button ECB1 and then releasing it, but if the 
Operator has picked up the suppressing relay ESR, 
and then Wishes to cancel the train description 
stored in storage relays DS, DS2, DS3 and 
DS4 he will have to depress the push button 
ECB twice separated by a time interval. Also, 
if Suppression relay ESR has been picked up man 
ually, the first train that passes over the detector 
track circuit containing relay Ti will drop relay 
ESR and the Second train that passes over this 
track circuit will cause the train description to 
be cancelled by dropping of the storage relays. 
The operation of this relay ESR, therefore, pre 
vents the unloading of the No. 1 designation stor 
age group in response to a train entering the 
leaving block, which may be desirable for testing 
purposes and for cooperation with button ECB1 
for bringing the System into step. 
The communication portion of the present 

System is of the two-wire simplex type, that is, 
messages are transmitted both ways over the 
two-wire line circuit, but only one way during 
each Cycle of Operations. The above description 
explained the transmission from the transmitter 
illustrated in Fig. 1A to the receiver illustrated. 
in Fig. 2. With the System in its normal con 
dition, transmission may be effected in the other 
direction over the line circuit and although 
the sending apparatus is not shown at the end 
of the System illustrated in Figs. 2 to 2D, in 
clusive, it will be understood that these sending 
circuits will be the same as illustrated in Fig. 
and Connected to the System at the bUS Wire 
Connections illustrated in Fig. 2, to Wihich the 
legend 'same as at other station' is applied. 
Similarly, a code receiver and any desired nurn 
ber of designation storage groups, as well as 
extension storage groups, may be provided at 
the end of the system illustrated in Fig. 1A by 
connecting similar receiving circuits illustrated 
in Figs. 2 to 2D, inclusive, to the bus connections 
illustrated in the lower right-hand portion of 
Fig. 1A bearing the legend "same as at other 
station.' 
Lock Out.--When a cycle of operations is ini 
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12 
tiated from the end of the system illustrated in 
Fig. 1A, relays C and PC are picked up for 
applying positive energy from line battery LB 
to the line circuit, which energy picks up the 
line relays and lockout relay LO1 at the receiv 
ing end in the manner previously described. 
The picking up of relay SB at the transmitting 
end and the consequent opening of its back con 
tact 4 maintains the pick up circuit of Irelay LO 
at the transnitting end open, which pick up 
circuit was previously opened at back contact 
3 of relay PC, so that relay LO is ineffective 
during Such a cycle. 

Similarly, when transmission is effective the 
other way over the line circuit, relays C and 
PC1 are picked up to apply positive energy fron 
line battery Bll to the line circuit, which picks 
up the line relays and lockout relay LO of Fig. 
1A. Front contact 9 of relay SB is closed to 
stick relay LO before its pick up circuit is opened 
at back contact 4. The picking up of relay 
SB1 and the consequent opening of its back con 
tact 03 opens the pick up circuit for relay L.O., 
so that this relay will not be picked up during 
Such a cycle. 
The so called over-powering method of lockout 

is employed in the present system, that is, bat 
tery LB is of considerably higher potential than 
battery LB1. In the event of a sirinultaneous 
start at both ends of the System, relays C, PC, C 
and PC1 will be picked up at the same time. 
Since the potential of battery LB is higher than 
that of battery LBl, current will flow from the 
(--) terminal of battery LB over the line circuit 
in such a direction that polar contact 3i of 
relay F and polar contact 5 of relay F1 will 
be positioned to the right. Relays FA and FA 
will be picked up, after which relays SA, SA, 
SB and SB1 will be picked up in the manner 
previously described. 
The picking up of relay SA and the conse 

quent opening of its back contact 39 opens the 
pick up circuit of relay C, but this relay is stuck 
up because contact 94 of relay Fis in its right hand 
dotted position. The picking up of relay SA 
and the consequent opening of its back contact 
2.99 opens the pick up circuit of relay C1 and 
Since the stick circuit for this relay is open 
(contact f : 5 of relay F1 being in its right hand 
dotted position and front contact 383 of relay 
S31 not yet, closed), relay C1 will drop out. 

Since relay C remains picked up, the circuit, 
including its front contact 4) remains closed 
for energizing relay PC, but since relay C drops 
out the circuit, including its front contact 334 
is opened so that relay PC1 is dropped out. This 
removes battery LEBI from the line, connects 
lockout relay LOI in the line and maintains the 
line energized from battery TB of Fig. A. The 
system then steps through its cycle, With the 
location illustrated in Figs. 1 and 1A trainS 
mitting. 

Incomplete cycle-A BZ relay is provided at 
each end of the System for Opening up the line 
and sounding an alarn in the event of an in 
complete cycle. The operation of relay BZ, of 
Fig. A will be explained and this explanation 
will be typical of the operation of relay BZl of 
Fig. 2. 
An incomplete cycle (Which may be due to a. 

trouble condition) will fail to pick up relay EX, 
then when relay SA drops and before relay SB 
drops a circuit is closed for picking up relay 
BZ, which extends from (--), back contact of 
relay EX, front contact 6 of relay SB, back 
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contact 5 of relay SA, and winding of relay 
BZ, to (-). The closure of front, contact 9 of 
relay BZ conpletes a circuit for the buzzer alarm 
and the closure of front contact 8 closes a stick 
circuit for relay BZ. The opening of back contact 
43 opens up the line and the opening of back con. 
tact 3 opens up the start circuit. The operators 
at each end of the Systein now confer Over a 
telephone line, or the like, and take steps to 
remedy the trouble, after which the BZ relays 
are released by the actuation of buttons RLB 
and RLBl, the latter not shown. 

Having thus described a train describel Sys 
ten as one specific exinbodirhent, it is to be under 
stood that various modifications, adaptations 
and alterations may be applied to meet the re 
quirements of practice without in any manner 
departing from the spirit or Scope of the inven 
tion, except as limited by the appended claims. 
What I claim is: 
1. In combination; a plurality of train de 

Scriber units; each unit comprising a plurality 
of storage relays which by being energized or de 
energized describe the destination of a train, and 
a transfer relay having contacts in the in-put 
transfer pick-up circuits of said storage relays 
for allowing or not allowing a train description 
to be registered in Such unit; of a two-position 
Inuitiple contact Switch connecting the out-put 
transfer wires of one unit to tha in-put wires of 
one ol' the other of the two other units depend 
ing on its position, said two-position multiple 
contact switch by its position reflecting the posi 
tion of a track Switch over which said train 
Inoves; and means including a track relay asso 
cated with Said track Switch and one of Said 
transfer relayS for transferring a train destina 
tion stored in one of said units to one or the 
other of the other two of said train describer 
UtilitS depending On the position of said two-posi- i.; 
tion multiple contact switch. 

2. In combination, three train describer units 
each including a first and a second bank of 
Storage relays each bank including a, plurality 
of Storage relays of which each bank 
Scribe a train class by the condition of energiza 
tion of its storage relays, a transfer. relay be 
Ween. Successive banks of Storage relays of each 
describer for opening or leaving closed circuits 
for picking up storage relays of the first bank, 
in accordance with the condition of energization 
of storage relays of the secoid bank, a set of 
double throw contacts one contact for each 
storage relay which contacts by their position re 
flect the position of a track Switch over which, 5 
Said train moves for connecting front contacts 
of the first bank of storage relays of one de 
Scriber Luinit to the Storage relays of the Second 
bank of one or the other of the remaining two 
describer UnitS depending on te position as- , 
Sumed by said double throw contacts, a detector 
track relay associated with said track switch, 
and transfer circuits for t?'an Sfeiring a train de 
Scription from the first bank of storage relays of 
one describer to the storage relays of the sec 
ond bank of one of the other of the two remain 
ing describers depending on the position of said 
double throw contacts each including a front 
contact of a storage relay of the first bank of 
said one describe, one of Said 
contacts and a contact cloS3d when Said detector 
track relay is deemergized, whereby the train de 
Scriptions stored in the storage relays of the two 
banks in one of said describer units may be 
transferred to either one or both of the other, 
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two describers in any order depending upon the 
position assumed by said double throw contact at 
the time each particular transfer of description 
is made. 

3. In combination; a track Switch connecting 
a lead section to two diverging track sections; a 
detector track circuit associated with said track 
Switch; three train describer units each con 
prising a plurality of storage relays, and a trans 
fer relay One aSSociated with each of Said Sec 
tions; a front contact on each of Said storage 
relays; switch repeater contacts reflecting the 
position of said track switch; a pick-up circuit 
for each storage relay of the unit associated with 
one of said diverging Sections including a front 
contact of the corresponding storage relay of 
the unit of the lead section, said Switch repeater 
contacts closed when said lead section is con 
nected by said track Switch to that diverging 
Section and also including back contacts of the 
transfer relay of the unit associated With that 
diverging section; a pick-up circuit for each 
storage relay of the unit associated with the 
other of said diverging sections including the 
same front contact of the corresponding storage 
relay of the lead Section, said Switch repeater 
Contacts closed when said lead section is con 
nected by Said track SWitch to the other of Said 
diverging sections and also including back con 
tacts of the transfer relay of the unit asso 
ciated with the other of said diverging sections; 
each of said pick-up circuits including contact 
mechanism closed only momentarily each time 
said detector track becomes occupied; whereby a 
train description is transferred from one de 
scriber unit to another in accordance with the 
route over which such described train moves. 

4. In combination; a first train describer unit 
for describing a first train; a second train de 
Scriber unit for describing a second train and 
a third train describer unit for describing a 
third train; each of Said units including a plu 
rality of storage relays, a transfer relay and a 
transfer repeater relay controlled by a front 
contact of the transfer relay; said storage relays 
by their condition of energization defining the 
train stored therein; pick-up circuits for the 
storage relays of said second unit each includ 
ing a front contact of the corresponding storage 
relay of the third unit, back contacts of the 
transfer relay of such second unit and front con 
tacts Of the transfer repeater relay of Said first 
unit; a pick-up circuit for the transfer relay 
of said first unit including in multiple front 
contacts of the storage relays of Said first unit 
and in series back contacts of the storage relays 
of Said second unit; and two stick circuits for 
the transfer relay of said first unit one includ 
ing in multiple said front contacts of the storage 
relays of said first unit and its own stick contact 
and the other including in Series back contacts 
of the transfer relay of said second and said 
third units and its own stick contact; whereby a 
train description cannot be registered in said 
first describer unit immediately after it is va 
cated without having first been registered in 
either the Second or third of Said train describer 
units. 

5. In a train describer; the combination with 
a train describer unit including a plurality of 
storage relayS, a transfer relay and a repeater 
transfer relay; a traffic relay which by its condi 
tion of energization manifests occupancy of a 
track circuit; a first repeater trafic relay con 
trolled by said traffic relay; a second repeater 
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traffic relay controlled by said first repeater traf 
fic relay; stick circuits for said storage relays 
each including a normally closed contact of said 
first repeater traffic relay, Whereby Operation of 
Said first repeater traffic relay Will deenergize 
Said storage relays to cancel the train descrip 
tion stored therein; means including a normally 
open contact of said traffic relay and a normally 
closed contact of Said second repeater traffic re 
lay for when actuated transferring the train de 
Scription stored in said train describer to a Sub 
sequent train describer; and means for sup 
pressing Such cancellation including a manually 
controllable normally open contact in multiple 
With said norinally closed contact of Said first 
repeater traffic relay. 

6. In a train describer; the combination with 
a train describer unit including a plurality of 
Storage relays, a transfer relay and a repeater 
transfer relay; a traffic relay which by its Con 
dition of energization manifests occupancy of a 
track circuit; a first repeater traffic relay con 
trolled by Said traffic relay; a second repeater 
traffic relay controlled by said first repeater 
traffic relay; stick circuits for said storage re 
lays each including a normally closed contact of 
said first repeater traffic relay, Whereby opera 
tion of said first repeater traffic relay Will de 
energize Said storage relays to cancel the train 
description stored therein; means including a 
normally open contact of said traffic relay and 
a normally closed contact of Said Second repeater 
traffic relay for when actuated transferring the 
train description stored in said train describer to 
a Subsequent train describer; a normally de 
energized Stick Suppression relay. Which if ener 
gized Suppresses such cancellation having a 
front contact connected in multiple with Said 
normally closed contact of said repeater traffic 
relay; a manually operable contact included in 
the pick-up circuit of said stick Suppression re 
lay; and a stick circuit for Said stick SuppreSSion 
relay including its own Stick contact and also 
including in multiple a normally closed contact of 
Said Second repeater traffic relay and a normally 
open contact of Said first repeater traffic relay; 
Whereby the actuation of said traffic relays in 
response to the entrance of a first train upon a 
track circuit causes deenergization of said stick 
Suppression relay and the Second actuation of 
said traffic relays in response to the entrance of 
a Second train upon Such track circuit causes 
cancellation of a train description to take place. 

7. In combination, two stations connected by 
a pair of line wires, a Source of current at each 
station, a line relay at each station included in 
Series With one of said line wires, a lock relay at 
each station, contacts at each station for nor 
mally connecting said line relays and said lock 
relays in series which contacts for a particular 
station if actuated disconnect the lock relay at 
that station from the line Wires and connect the 
Source of current at that station in Series in Said 
line Wires, a contact on each lock relay effective 
to prevent the source of current at its associated 
Station being connected to said line Wires When 
Such lock relay is energized, and indicating 
means controlled by Said line relays. 

8. In combination; tWO line Wires connecting 
two spaced stations, a source of current at each 
station; a polar line relay at each Station in 
cluded in series in one of said line wires; a lock 
relay at each station; contacts at each station 
for normally connecting said polar line relays 
and said lock-out relays in series with said line 
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Wires and which if operated apply current of one 
polarity or another polarity to the line circuit 
including said line Wires, said polar line relayS 
and the lock-out relay at the Opposite Station in 
Series; a contact on each lock relay effective 
When Such lock relay is energized to prevent the 
Source of current at that station from being con 
nected to the line wires; whereby only one of 
Said stations can energize a line circuit including 
a lock relay at the opposite station in said line 
Wires at one time; and indicating means con 
trolled by each polar line relay and in a manner 
depending on the polarity of current applied to 
Such polar line relay. 

9. In combination, two line wires connecting 
two spaced stations, a Source of current of high 
potential at One station and a Source of current 
of low potential at the other station; a polar line 
relay at each station included in Series in One of 
said line wires; a lock relay at each Station; 
contacts at each Station for normally connecting 
said polar line relays and said lock-out relays in 
Series with said line Wires and Which if Oper 
ated apply current of one polarity or another 
polarity to the line circuit including said line 
wires, said polar line relays and the lock-out 
relay at the opposite station in Series; a contact 
On each lock relay effective When Such lock relay 
is energized to prevent the source of current at 
that station from being connected to the line 
wires; whereby if the contacts at both stations 
are Operated Simultaneously to apply current of 
the same polarity from said sources to said line 
Wires one of Said Sources will dominate and 
cause current to flow in a corresponding direc 
tion in the line wires and whereby the polar posi 
tion assumed by the poiar line relays causes the 
contacts at the station having the source of low 
potential to return to normal and reinsert its 
lock relay in the line Wires as a result of which 
the polar line relays are controlled from the sta 
tion having the Source of high potential; and 
indicating means controlled by each polar line 
relay effective only when its associated lockout 

5 relay is energized. 
i0. in combination; a first train describer unit 

for describing a first train; a second train de 
Scriber unit for deScribing a Second train and a, 
third train describer unit for describing a third 
train; each of said units including a piurality 
of storage relays, a transfer relay and a transfer 
repeater relay controlled by a front contact of 
the transfer relay; said storage relays by their 
condition of energization defining the train 
stored therein; pick-up circuits for the storage 
relays of Said Second unit each including a front 
contact of the corresponding Storage relay of the 
third unit, back contacts of the transfer relay 
of such second unit and front contacts of the 
transfer repeater relay of Said first unit; a pick 
up circuit for the transfer relay of Said first unit 
including in multiple front contacts of the Stor 
age relays of said first unit and in Series back 
contacts of the Storage relays of Said second 
unit; and a stick circuit for the transfer relay of 
said first unit including in series back contacts of 
the transfer relay of said Second and Said third 
units and its own stick contact; whereby a train 
description cannot be registered in said first de 
scriber unit immediately after it is vacated with 
out having first been registered in either the 
second or third of said train describer units. 

11. In a train describer system, a first station 
and a second station connected by a line circuit, 
a train class transmitter at Said first Station, a 
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train class transmitter at said second station, a 
train class receiver at said second station, a train 
class receiver at Said first station, a plurality of 
train class indicators associated with the re 
ceiver at said second station, a plurality of train 5 
Cia SS indicators associated with the receiver at 
Said first station, means for causing either the 
transmitter at said first station or the trans 
innitter at said second station to transmit a plu 
'ality of series of coded impulses over said line 
circuit representative of trains of different 
classes, indicating means at said first station 
and indicating means at said second station both 
rendered active when either transmitter sends 
an incomplete code, means responsive to said lö 
Series of code impulses for causing either the re 
ceiver at Said Second station or the receiver at 
Said first station to Successively actuate the 
a SSociated train class indicators to distinctively 
indicate the Order and classes of said trains, 
ti’ain controlled means at said second station and 
at Said first Station for causing the associated 
train class indicators to shift their indications 
from one to another so as to always indicate the 
class of the next train approaching the asso 
ciated Station, and lock-out means for prevent 
ing the transmission of a code in one direction 
Over Said line circuit when there is a code being 
transmitted in the other direction over said line 
circuit. 

12. In a train describer system, a first station 
and a Second station connected by a line circuit, 
a train class transmitter at said first station, a 
train class transmitter at said second station, 
a train class receiver at said second station, a 
train class receiver at said first station, a plu 
rality of train class indicators associated with 
the receiver at said second station, a plurality of 
train class indicators associated with the receiver 
at Said first station, means for causing either the 
transmitter at said first station or the transmitter 
at Said Second station to transmit a plurality of 
Series of coded impulses over said line circuit to 
the receiver at the other end of said line circuit 
each representative of a train of a particular 
class and registered on one of the plurality of 
train class indicators of such receiver only if a 
complete code has been transmitted thereto, and 
indicating means at said first station and indi 
cating ineans at Said second station both rendered 
active when either transmitter sends an incom 
plete code. 

13. In combination; a first train describer unit 
at a Sending location and a second train de 
Scriber unit at a receiving location, each of said 
train describer units including a plurality of 
Storage relays which by their condition of ener 
gization in combination describe the class or des 
tination of a particular train moving from said 
Sending location to said receiving location; man- 60 
ually operable means associated with said first 
train describer unit for closing pick-up circuits 
for One or more of the storage relays of said first 
train describer unit to identify a particular train; 
Stick circuits for the storage relays of said first 65 
train describer unit; a line circuit connecting said 
transmitting and Said receiving locations; a code 
transmitter at Said sending location for trans 
mitting a plurality of distinctive impulses from 
said sending location to said receiving location to 
over Said line circuit and for opening said stick 
circuits, the character of said impulses depend 
ing on the condition of energization of the storage 
relays of said first train describer unit; an indi 
Cating lamp at said sending location; a track 75 
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relay at said sending location included in a track 
circuit traversed by a train upon its departure 
for said receiving location; and an energizing 
circuit for Said indicating lamp including a con 
tact closed when said first train describer unit 
has a train deScription stored therein included in 
nultiple with a back contact of said tirack relay, 
whereby said indicating lamp is energized, if 
either said track circuit is occupied or said first 
train describer has a train description stored 
therein to advise the operator not to operate Said 
manually operable means. 

14. In combination; a first train describer unit 
for describing a first train; a second train de 
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Scriber Unit for describing a Second train and a, 
third train describer unit for describing a third 
train; each of said units including a plurality of 
storage relays, and a transfer relay; Said storage 
relays by their condition of energization defin 
ing the train stored therein; pick-up circuits for 
the storage relays of said second unit each include 
ing a front contact of the corresponding Storage 
relay of the third unit, back contacts of the 
transfer relay of Such second unit and front Cons 
tacts of the transfer relay of said first unit; a 
pick-up circuit for the transfer relay of said first 
unit including in multiple front contacts of the 
storage relays of said first unit and in series back 
contacts of the storage relays of said second 
unit; and two stick circuits for the transfer relay 
Of Said first unit one including in nultiple Said 
front contacts of the Storage relays of Said first 
unit and its own stick contact and the other 
including in series back contacts of the transfer 
relay of said second and said third units and its 
own stick contact; whereby a train description 
cannot be registered in said first describer unit 
immediately after it is vacated without having 
first been registered in either the second or third 
of Said train describer units. 

15. In combination a first train describer unit 
for describing a first train; a second train de 
Scriber unit for describing a Second train and a 
third train describer unit for describing a third 
train; each of said units including a plurality of 
storage relayS, and a transfer relay; Said Storage 
relays by their condition of energization defining 
the train description stored therein; pick-up cir 
cuits for the storage relays of Said second unit 
each including a front contact of the correspond 
ing storage relay of the third unit, back contacts 
of the transfer relay of Such second unit and 
front contacts of the transfer relay of Said first 
unit; a pick-up circuit for the transfer relay of 
said first unit including in multiple front con 
tacts of the storage relays of said first unit and 
in series back contacts of the storage relays of 
Said second unit; and a Stick circuit for the 
transfer relay of said first unit including in Series 
back contacts of the transfer relays of said second 
and said third units and its own stick Contact; 
whereby a train description cannot be registered 
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in Said first describer unit immediately after it is 
Vacated without having first been registered in 
either the second or third of Said train describer 
UnitS. 

16. In combination; a first train describer unit 
for describing a first train; a second train de 
Scriber unit for describing a second train and a 
third train describer unit for describing a third 
train; each of Said units including a plurality of 
storage relays, a transfer relay and a transfer re 
peater relay controlled by a front contact of the 
transfer relay; Said storage relays by their con 
dition of energization defining the train descrip 
tion stored therein; pick-up circuits for the stor 
age relays of said second unit each including a 
front contact of the corresponding storage relay 
of the third unit, back contacts of the transfer 
relay of Such second unit and front contacts of 
the transfer relay of said first unit; a pick-up 
circuit for the transfer relay of said first unit 
including in multiple front contacts of the stor 
age relays of said first unit and in series back con 
tactS of the storage relays of said second unit and 
a front contact of the repeater transfer relay of 
Said second unit; and a stick circuit for the trans 
fer relay of said first unit including in series back 
contacts of the transfer relay of said second and 
Said third units and its own stick contact; 
Whereby a train description cannot be registered 
in said first describer unit immediately, after it 
is Vacated without having first been registered in 
either the second or third of said train describer 
unitS. * . 

17. In combination; a first train describer unit 
for describing a first train; a second train de 
SCriber Unit for deScribing a Second train and a, 
third train describer unit for describing a third 
train; each of said units including a plurality 
Of storage relays, and a transfer relay, Said stor 
age relays by their condition of energization de 
fining the train description Stored therein; pick 
up circuits for the Storage relays of Said Second 
unit each including a front contact of the corre 
sponding storage relay of the third unit, back con 
tacts of the transfer relay of such second unit and 
front contacts of the transfer relay of Said first 
unit; a pick-up circuit for the transfer relay of 
Said first unit including in multiple front contacts 
of the Storage relays of Said first unit and in 
series back contacts of the storage relays of said 
Second unit; a stick circuit for the transfer relay 
of Said first unit including in Series back contacts 
of the transfer relays of said Second and said third 
units and its OWn. Stick contact; whereby a train 
description cannot be registered in Said first de 
scriber unit immediately after it is vacated with 
out having first been registered in either the sec 
Ond Or third of Said train deScriber UnitS, and 
manually controlled means for vacating said first 
unit. 

ROBERT M. PHINNEY. 
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