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This invention relates to apparatus and circuits 
for systems, frequently called train describer Sys 
tems, for displaying at a tower, control office, or 
the like, distinctive indications of the destination 

5 or other identification of approaching trains for 
the information of an operator or for other pur 
pOSes. 
In connection with controlling traffic at an in 

terlocking plant, for example, it is essential that 
10 the leverman or operator should know the iden 

tity or destination of each train as it approaches 
the plant, in order that he may control the track 
SWitches and signals to establish the proper route 
for that train, or take Such other action as may 

l5 be necessary. It is common practice to com 
municate this information by telegraph or tele 
phone. There are various other situations in 
connection with the control and regulation of 
traffic on railroads where it is desirable to de 
Scribe or identify approaching trains by display 
ing distinctive indications of their identity in the 
order of their approach; and this generally is the 
purpose of a train describer system, to which the 
present invention more particularly relates. 

Generally Speaking, and Without attempting 
to define the nature and scope of the invention, 
it is proposed to provide a train describer System 
in which a relatively large number of different 
and distinctive train designations Or identifica 
tions may be registered at one point, either man 
ually by an observer, or automatically by the 
trains themselves, employing combinations of 
distinctive code elements, each different in chair 
acter, and transmitted for any desired distance 
to a remote tower or like receiving point, where 
there is equipment for Storing any desired nun 
ber of train designations in order of the ap 
proaching trains, for displaying the designations 
of the first one or more of the trains to arrive, 
and for governing the storage and display of the 
train designations, either automatically by the 
passage of the trains in turn, or as they are 
nanually acknowledged. Or accepted by the oper 
ator, in such a way that the proper designation 
of the next approaching train or trains will be 
displayed. s 

The System of the present invention involves 
apparatus and circuits for performing the func 
tions of manual or automatic registration of train 
identity, transmission of Such train identity to a 
distant point, and Storage, display and cancella 
tion of such train identity in the proper order; 
and the various parts of the equipment may be 
arranged or organized in various ways to meet 
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(C. 246-2) 
different conditions or situations encountered in 
practice. 
One characteristic feature of the present in 

vention is the use of inductive devices, partly On 
the track and partly on the car or train, which 
co-operate to set up automatically on the track, 
during the movement of the car or train past 
the control point, any one of a relatively large 
number of different conditions of the track way 
equipment representing different train identities. 
Another feature of the invention is the provision 
of a simple organization of relays and circuits 
readily variable or extensible to meet different 
requirements, which performs the function of 
receiving and storing in proper order any desired 
number of train designations, for displaying the 
first two or more such train designations, for 
cancelling the display of the designation of each 
train in turn when it is no longer required and 
for automatically changing the storage and dis 
play apparatus accordingly. 
Other characteristic features, attributes, and 

advantages of the invention will be in part ap 
parent, and in part pointed out as the description 
progresses. 
The accompanying drawings illustrate in a 

Simplified and diagranamatic nanner Various 
adaptations or modifications of apparatus and 
circuits performing the various functions of reg 
istration, transmission, storage and display of 
train identification, Which may be combined or 
Organized in Various Ways to constitute a com 
plete train describing System for various applica 
tions and uses. 
In the accompanying drawings, Fig. 1 placed to 

the left of Fig. 2 and Figs. 2, 2A and 2B placed 
above each other in that order, illustrate the 
preferred form of the present invention where 
inductive track apparatus and cooperating car 
carried apparatus (see Fig. 1) is employed for 
registering any One of fifteen different train des 
ignations on the Storage and display apparatus 
(See FigS. 2, 2A and 2B) located in a tower or 
receiving end of the System; 

Fig. 3 is an explanatory table showing how 
code elements of variable character may be com 
bined and displayed on the train describer indi 
cators of Figs. 2A and 2B for the identification 
of trains in accordance With the present inven 
tion; 
A second form of the present invention com. 

prises Fig. 1 combined with Fig. 4, Figs. 4 and 4A 
placed end to end, Fig. 4A combined with Fig. 2, 
and Figs. 2, 2A and 2B placed above each other 
in that order to illustrate how train descriptions 
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2 
in coded form registered by car-carried equip 
ment on inductive track-way apparatus can be 
transmitted over a code type communication SyS 
tem to the tower to be registered on the storage 
and display apparatus located at Such tower for 
the identification of the trains; 

Fig. 5 illustrates a manually operable registra 
tion equipment which may be employed in place 
of Fig. 1 in either the preferred form or in Said 
Second form; 

Fig. 6 is a fragmentary view showing how the 
code combinations of the storage apparatus may 
be de-coded to display individual train descrip 
tions on the train describer indicators in place of 
the train describer indicators W and 2W of 
Figs. 2A and 2B; and 

Figs. 7, 8 and 9 respectively illustrate modifi 
cations of the inductive type registering appa 
ratus shown in Fig. 1, and any one of which may 
be substituted for Fig. 1 in said preferred form 
or in said second form of the present invention. 
Automatic registration of train identities.- 

Considering the function of automatically regis 
tering train identity by the action of the trains 
themselves, and referring to Fig. 1 of the accom 
panying drawings, it is contemplated that each 
train to be described will be equipped with a plu 
rality of laminated iron cores, four of which CA, 
CB, CC, and CD are shown. In the case of a 
single or multiple unit electrically propelled car, 
Such as commonly used on Subways and other 
electric traction lines, it is contemplated that 
each motor car, which may operate alone or be 
at the head end of a train will be equipped with 
these iron cores to establish its train identity. In 
the case of Steam railroads, these iron cores may 
be carried by the locomotive or tender. 
. .The number of these car-carried cores, such 
as CA, CB, etc., depends upon the number of 
different train designations it is desired to regis 
ter. In the arrangement shown in Fig. 1, where 
each car-carried core CA, CB, etc. is capable of 
producing either of two different characters of a 
Code element, two Such cores provide 4 distinc 
tive code combinations; three cores 8 combina 
tions; four cores 16 combinations; and so on in 
an exponential relation. The number of different 
train designations, for reasons which Will be ap 
parent as the description progresses, is one less 
than the total number of different code combina 
tions, One of the code combinations correspond 
ing to a normal or inactive condition and not be 
ing available. 

These laminated cores CA, CB, etc. are prefer 
ably disposed longitudinally of the track and 
Symmetrically with respect to its center line, and 
are enclosed for protection in a suitable housing 
or casing (not shown), supported in a suitable 
manner from the frame or body of the vehicle, 
preferably from a truck frame or other unsprung 
part. 
Each of these car-carried cores is provided with 

a coil or Winding 5 connected to a condenser 6 
of proper capacity, conveniently termed a stop 
condenser. The terminals of these coils and con 
densers are connected to Suitable contacts, so 
that these coils may be short-circuited in differ 
ent combinations by some form of manual manip 
ulation, so as to conform with the code combina 
tions allotted to and identifying the particular 
train. In the particular form illustrated in Fig. 
1, the terminals of the coils 5 are connected to 
contacts 7 in a suitable, circuit controller box 
adapted to receive a key or token device E, which 
closes One or more of these contacts in accord 

2,122,858 
ance With the shape of the token. In the case 
of the particular token E illustrated, contacts 
are closed to short-circuit the coils 5 on the cores 
CB and CD, and render these cores ineffective to 
influence inductively the track Way equipment in 
the manner about to be explained. 
The trackway equipment shown in Fig. 1 Com 

prises a similar number and disposition of like 
laminated cores TA, TB, TC, and TD, which are 
located along the track so that the car-carried 
cores CA, CB, etc. pass directly over the trackWay 
cores at a suitable working air-gap, Such as 2 or 
3 inches. The cores on the car and track are 
spaced crosswise of the track for distances greater 

... than the working air-gap, So that a car-carried 
core inductively influences its Corresponding 
trackway core, but not any other adjacent there 
to. These trackway cores are also in practice en 
closed in a suitable protecting casing or housing. 
On each of the track cores TA, TB, etc. is a 

coil or Winding 8 connected to a tuning condenser 
9 and an impedance 0; and the track coils are 
energized in multiple from a suitable source of 
alternating current of relatively high frequency, 
such as 300 cycles. This alternating current may 
be conveniently produced by a motor generator 
MG, which may be running all of the time, or 
automatically Set into Operation upon the de-en 
ergization of a track relay by an approaching 
train. In the arrangement shown in Fig. 1, it is 
assumed that the motor generator MG is con 
stantly operating, but its out-put circuit includes 
the back contact of a track relay T of a track 
Section adjacent the trackWay coils. The insu 
lated joints defining the entrance of this track 
section are preferably near the location of the 
trackway cores TA, TB, TC, and TD but far 
enough away to assure complete energization of 
the coils of these cores upon the approach of a 
train, before car-carried cores CA, CB, etc. pass 
Over the track Way cores. 
Each of these trackway devices controls the 

energization of a quick-acting relay of the typical 
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direct current tractive armature type, preferably 
With its armature pivoted near its center of mass 
So as to be immune to shock and vibration. In 
the arrangement shown, there are four of these 
relays RA, RB, RC, and R.D. The upper wind 
ing of these relays is connected in series with a 
front contact 3 through the out-put circuit of a 
double-wave rectifier 4 of the usual type and con 
struction, preferably of the copper-oxide type; 
and the in-put circuit of this rectifier 4 is con 
nected acroSS the impedance. for the cor 
responding trackway core. The lower winding 
of each of these relays is connected to a pick-up 
bus 5 which is momentarily energized when the 
track relay T is shunted by the approaching 
train, through a back contact 6 of this track 
relay, until a repeater relay TP directly con 
trolled from this track relay, opens its front 
contact; fl. 
Considering now the contemplated operation of 

the Organization illustrated in Fig. 1, when a car 
Or train starts out, it assumes a certain designa 
tion or identity, according to its class, destination, 
Or the like. A token E, torresponding to this 
train identity, is inserted in the circuit controller 
box of the first car or locomotive of this train, 
thereby selectively conditioning the several car 
carried cores CA, CB, etc. to influence the cor 
responding trackway core and their associated 
relays. In the arrangement shown, if the coil of 
the car-carried core CA, for example, is short 
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2,122,358 
and if its contact is Open, the coil 5 and the 
asSociated stop condenser 6 inductively influence 
the coil on the corresponding trackway core. TA 
to de-energize a corresponding relay RA. 
ASSune that a car. Or train, with its identifying 

token E in place, passes the control point at 
which its identity is to be automatically regis 
tered. The track relay T is first deenergized in 
the usual way to close at its back contact the 
alternating current circuit for energizing the coils 
on the trackway cores TA, TB, etc., and to also 
momentarily energize the pick-up bus. 5 to en 
ergize all of the relayS RA, RB, etc. These re 
lays RA, RB, etc. when energized are maintained 
energized by the uni-directional current from the 
rectifier, produced by the drop in potential across 
the corresponding impedance 0. 
The alternating current circuits through the 

coils on the trackway cores are tuned to reso 
nance by the condensers. As the car or train in 
question passes the track inductor location, the 
car-Carried cores CA, CB, etc. which are not 
short-circuited, act to cause de-energization of 
the corresponding relays RA, RB, etc. This ac 
tion is attributed to a detuning effect and the re 
flection of losses into the trackway resonant cir 
cuit. This reduction in current in the coils of the 
trackWay cores is effective only during the coop 
eration or registration of the car-carried and 
trackway cores, and is thus nonentary in chair 
acter during the movement of the car; but since 
the out-put circuits from the rectifiers 4 main 
taining the relays RA, RB, etc. energized, include 
front contacts of these relays, each relay effec 
tively de-energized by the inductive impulse is 
automatically maintained de-energized. 

After the car has passed the track inductor lo 
cation and the selective de-energization of the re 
lays RA, RB, etc. has occurred, the car passes 
into another track circuit, and de-energizes a 
track relay 2T for the purpose of transmitting or 
executing the train designation set up. The al 
ternating current circuit is maintained closed by 
a back contact 8 of track relay 2T, So that any 
relay RA, RB, etc. left energized after passage of 
a car is maintained energized, notwithstanding 
the energization of the track relay IT, until the 
train has passed out of the second track section 
and track relay 2T picks up. When the train 
leaves the first track section, the track relay IT 
picks up and opens its back contact ts before its 
repeater relay TP closes its front contact T, so 
that the pick-up bus 5 is not energized. In this 
connection, it should be understood that the 
length of the track Sections are properly Selected 
With regard to the length of single cars, normal 
running speeds, and the like to afford sufficient 
time for the sequence of Operation described to 
take place. 

In accordance with this operation, the relays 
RA, RB, etc. on the track are automatically in 
ductively energized or de-energized selectively by 
the passage of the car or train to be described. 
If the energized condition of the relays RA, RB, 
etc. is represented by the symbol (-) and its de 
energized condition by the symbol O, then the 
different code combinations for train identifica 
tion obtainable from four such relays are shown 
in the table of Fig. 3. It Will be noted that this 
table shows 15 different code combinations out of 
a possible number of 16. The 16th code combina 
tion, corresponding to all of the relays de-ener 
gized, is not used, partly because this corresponds 
to the normal inactive condition, and also be 

in Fig. 2. 

cause it corresponds to a condition existing if a. 
token is not in place. 
The selective energization of the train identi 

fying relays RA, RB, etc. may be communicated 
or transmitted to the tower or receiving point by 
direct repeater operation over unit line circuits 
and a common return, or by Some form of a code 
transmission System. As shown in Fig. 1, it is a S 
Sunned that the unit line Wire arrangement Will 
be employed, and that line Wires LA, LB, TLC, and 
LD will be respectively energized from a Suitable 
local Source of Current When the corresponding 
relays RA, RB, etc. are energized. A Sending Or 
execution line circuit LEX is also closed when the 
track relay 2T drops. 
The line Wires LA, LB, LC, and LD, in con 

junction. With a common return wire not shown, 
control repeater relays in the distant tower re 
ceiving point, such as RAP, RBP, etc., as shown 

It is contemplated that this unit line 
Wire method cf transmission Will ordinarily be 
used Where the control point is reiatively CiOSe 
to the tower or receiving point, as Would ordi 
narily be the case for a train describing System 
for an Ordinary interlocking plant. However, a 
System of code transmission for longer distances, 
Or even for short distances if desired, is shown in 
Figs. 4 and 4A and will later be described. 

Storage and display.-Considering now the 
equipment in the tower or corresponding receiv 
ing point for storing and displaying the train 
designations, as shown in Figs. 2, 2A, and 2B, it 
is contemplated that it may be desired to store 
distinctive identifications for a number of trains, 
and to display the train designations for two or 
more of these trains in the order of their ap 
proach. For this reason, the tower equipment of 
FigS. 2, 2A, and 2B is organized to provide for 
St0ring the designations of any desired number of 
trains, at least 4 as shown, and displaying the 
designation for the first two trains. By varying 
the number of relays, the storage and display ca 
pacity of the tower equipment may be varied as 
desired. 
The tower equipment. comprises generally two 

groups or banks of counting or stepping relays, 
One responding to the transmission of Successive 
train designations, and the other to manual or 
automatic Cancellation as the train designations 
are no longer needed. In other words, one bank 
of relays counts the trains in, so to speak, and 
the other bank of relays counts the trains out. 
These banks of counting or stepping relays may 
take Various forms. In the arrangement shown, 
these stepping banks of relays are organized with 
a half step relay VP, in a manner similar to that 
ShOWn and described, for example, in the patent 
to Brixner, No. 1,995,272, March 19, 1935. 

Briefly outlining the operation of these banks 
Of Counting or Stepping relays in the particular 
arrangement illustrated, and referring particu 
larly to the relays W?, W2, etc., and assuming the 
parts in the initial condition shown, when the 
relay SI picks up in response to the operation of 
any one or more of the relays RAP, RBP, RCP, 
RDP repeating the operation of any one or more 
of the relays RA, RB, RC, RD, the first counting 
relay W is energized over a circuit from (--), 
through the front contact f9 of relay SL, back 
contact 20 of relay WPW, back contacts 2 and 
22 of relays V4 and V2, and winding of relay W. 
to (-). Relay W. Sticks up through its front 
contact 23 and back contact 24 of the counting 
relay K of the other bank. When the relay SL 
drops, the relay WPW is energized through back 
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4. 
contact 25 of relay SL, back contacts 26, 27, and 
28 of relays WA, W3, and W2 and front contact 29 
of relay W now up. When relay SL picks up 
again, the next counting relay W2 is energized 
through front contact 20 of relay WPW, back con 
tact 30 of relay W3, and front contact 3 of re 
lay W.; and relay W2 is stuck up in the same Way. 
When relay SL. picks up the second time, the re 
lay WPW is maintained energized by a stick cir 
cuit through its front contact 32; and when relay 
SL closes its front contact 25, relay WPW is main 
tained energized by a Supplementary stick circuit 
through its front contact 33. When step relay 
W2 picks up, it breaks at its back contact 28 the 
stick circuit for relay WPW through its front con 
tact 32; but relay WPV is held up by its supple 
mentary stick circuit through its contact 33 until 
relay S1, drops, whereupon WPW is de-energized. 
This same operation is repeated for as many steps 
as desired, the relay WPW shifting between each 
energization of relay SL during which the next 
Counting relay picks up. 
The operation of the other bank of counting re 

lays Ki, K2, etc., in response to the operation of 
relay CR is substantially the same, except each 
COUInting relay is stuck up on a back contact of 
the next counting relay. For example, relay K 
is stuck up through its own front contact 34 and 
a back contact 35 of the next counting relay. K2. 
The train identity or designation is registered 

and stored on relays, such as A, B, C, and D, 
four for each train designation and for each step 
of the storage unit. 
The train identity is displayed in the arrange 

ment shown by lighting lamps behind numbers 
1, 2, 3, and 4 in a suitable casing, so as to dis 
play a single number or combination of numbers 
for each one of the train identifying code com 
binations as shown in the table of Fig. 3. Each 
train is arbitrarily assigned one of these number 
combinations; and the particular single number 
or combination of numbers displayed by selec 
tively lighting the lamps of the indicator conveys 
the necessary information to the operator in code 
form. If desired the code combinations may be 
decoded, as shown in Fig. 6, and separate num 
bers or names illuminated or otherwise displayed. 
The display of train identity in code form, as 
shown in Figs. 2, 2A, and 2B simplifies the display 
equipment, and for ordinary purposes conveys the 
necessary information as effectively as individual 
numbers, letters or names. There are two indi 
cators W and 2W for the first and Second train 
to arrive. 
The circuit organization of the tower equip 

ment shown in Figs. 2, 2A, and 2B is more con 
veniently considered in describing the operation. 
The circuits are shown conventionally with Sym 
bols (--) and (-) indicating connections to the 
opposite terminals of a local battery or other 
Suitable Source of current. 
When a train approaches the control point of 

automatic registration, and the relays RA, RB, 
etc. of Fig. 1 are all energized in the manner al 
ready described, the repeater relays RAP, RBP, 
etc. in the tower are likewise energized. This en 
ergizes the Slow-acting relay SL by a circuit ob 
vious from the drawings. Assuming the parts in 
an initial condition, With no train designation 
Stored, and as shown, this energization of the re 
lay ST, establishes a circuit to pick up the first 
counting relay W, which is stuck up by a stick 
circuit through its front contact 23 and a back 
contact 24 of the first counting out relay K. The 
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tOWer equipment is now in condition to receive 
the train identification. 

After the train passes the track inductors and 
Selectively conditions the relays RA, RB, etc., the 
relays RAP, RBP, etc. in the tower are main 
tained energized or de-energized as the case may 
be, to correspond with such selective conditioning. 
When the train drops the track relay 2T and 
closes its back contact 36, a relay EX in the tower 
is energized over the line wire LEX, closing front 
contact 37 to supply current to the front contacts 
38, 39, 40, and 4f of the relays RAP, RBP, etc., 
and thus energize the buses BA, BB, BC and BD 
in accordance With the train identity. For ex 
ample, With the token device E as shown in Fig. 
1, relays RA and RC are de-energized upon pas 
Sage of the car, while relays RB and RD are 
maintained energized. The repeater relays RBP 
and RDP in the tower are accordingly in their 
picked up positions when relay EX picks up, and 
hence the buses BB and BD are energized. The 
Way in which these buses BA, BB, BC and BD are 
Selectively energized for other code combinations 
and train identities, Which are shown in the table 
of Fig. 3, Will be obvious. S. 
The selective energization of the buses BA, BB, 

BC and BD Selectively energizes the storage re 
lays A, B, C, and D for the first count or 
Step. These energizing circuits are similar; and 
taking the energizing circuit for relay A as typ 
ical, this may be traced from (--), through front 
contact 3 of relay EX, front contact 38 of relay 
RAP, bus BA, back contacts 43, 44 and 45 of 
counting relays V4, V3 and V2 and front con 
tact 46 of relay W., now energized, through relay 
A? to (-). Each of these relays A, B, etc. if 
energized is maintained energized through its 
front contact 47 and a stick bus 48 energized 
through back contact 49 of the next counting-out 
relay K. 

ASSunning that the designation for the first two 
approaching trains is to be displayed on tWO in 
dicators, each of the relays Al, Bl, etc. is pro 
Vided with two front contacts, one of which con 
nects to a bus for the corresponding lamp of the 
indicator for the first train, and the other to a 
bus for the corresponding lamp of the indicator 
for the Second train. Considering relay Al as 
typical, its upper front contact 50 is connected 
to the bus a? for the lamp No. 1 on the indicator 
fW for the first train; and its lower contact 5 
is connected to the bus a2 for the lamp No. 1 
of the indicator 2W for the second train. The 
contacts of relays B, C, and D are similarly 
connected to busses b, b2, c l, c2, etc. for the 
other lamps. 
When, as in the case under consideration, the 

identity of the passing train is transmitted and 
recorded by the selective energization of relays AA, 
B, C and D, the lamps for the indicator for 
the first train are selectively energized through 
the upper contacts 50 of these relays by current 
Supplied over back contacts 55 of relay K, back 
contacts 56, 5 and 58 of relays K2, K3 and K4 
to (--). If the token used is that shown in Fig. 1, 
corresponding to the code combination O of the 
table of Fig. 3, then the indicating lamps 2 and 4 
are lighted to display a train designation of 24. 
ASSume now that a Second train passes the con 

trol point, while the first train is still approach 
ing the tower, the relays RA, RB, etc. in the field 
control point are selectively energized in accord 
ance With the designation of this second train, 
in the same manner described. When relay SL is 
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gized. Under these conditions, the selective 
energization of the busses BA, BB, BC, BD in 
accordance with the second train identity, causes 
Selective energization of relays A2, B2, C2, and 
D2, relay V2 being up. Current is then supplied 
over back contact 65 of relay K, back contacts 
66, 67 and 68 of relays K2, K3 and K4 from (+), 
through the lower contacts of relays A2, B2, C2 
and D2 to the busses a2, b2, c2 and d2 for the 
lamps for the indicator 2W for the second train. 
The same operation may be repeated for as 

many trains as desired, the description of the first 
two trains to arrive being displayed on the indi 
cators W and 2W, and the descriptions of the 
Subsequent trains being stored on the succeeding 
groups of relays A3, B3, etc., and A4, B4, etc. 
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The bank of stepping relays W, W2, etc. are 
arranged to repeat. In other words, when the 
last counting relay W4 is energized, the next 
energization of relay St., for the next count or 
step causes energization of the counting relay 
W over front contact 2 of relay W4 and wire 
2 at to relay W. 
The descriptions or designations of the trains 

thus stored and displayed have to be Successively 
cancelled or cleared out When they are no longer 
needed. This cancellation may be done manually 
by the operator after he has recognized or acted 
upon each train designation in turn; Or this 
cancellation may be accomplished automatically 
by the trains themselves; or both arrangements 
may be employed. 

In connection with the automatic cancellation 
by trains themselves, it is contemplated that this 
will be done by the entrance of each train in turn 
into a track section near the home signal govern 
ing the entrance of trains into the interlocking 
plant, such that the designation of a train is no 
longer useful after the train has entered such 
track Section. The entrance of a train into this 
track Section de-energizes the track relay 3T 
(see Fig. 2) to close temporarily an energizing 
circuit for a cancellation or clear-out relay CR, 
through a back contact 60 of said track relay 3T 
and a front contact 6 of its slow release repeater 
3TP. For manual concellation, the relay CR may 
be energized by operating a key or push button 
CRK. 
The energization of the cancellation relay CR 

closes a circuit for energizing the first counting 
relay K, in the case assumed, or the next count 
ing relay of the count-out group by circuits 
similar to those for the group of counting relays 
V. V2, etc. This energization of the counting 
relay K, breaks at its back contact 24 the stick 
circuit, for counting relay Wil, and opens at its 
back contact 49 the supply of current to the stick 
bus 48 for the Stick circuits for the train identity 
registering relays A, B, etc. Consequently, 
counting relay W and its associated train identity 
registering relays are de-energized, ready for a 
Subsequent operation. 
The energization of the counting relay K also 

opens at its back contact 55 the circuit connec 
tions Supplying current to the lamps of the first 
indicator W, and at back contact 65 the circuit 
is opened which supplies current to the lamps of 
the Second indicator 2W. The closing of the 
front contacts 55 of relay K transfers the cur 
rent supply to front contacts of relays A2, B2, 
etc., so that the lamps of the indicator W for 
the first train are now controlled by the upper 
contacts of the Second group of train identity 
registering relays A2, B2, etc. The closing of 
front contacts 65 of relay K. transfers the cur 

5 
rent supply to front contacts of relays A3, B3, etc., 
So that the lamps for the indicator 2W of the 
Second train are controlled by the lever contacts 
of the third group of relays A3, B3, etc. 

In other Words, the designation. Or description 
of the first train to arrive standing on the indi 
cator W for the first train is entirely cancelled 
or cleared out; and the train designation or de 
scription of the second train to arrive established 
by the selective energization of relays A2, B2, etc. 
is automatically transferred to the indicator W. 
for the first train. If there should be a desig 
nation for a third train stored on the relays A3, 
B3, this designation is displayed on the indi 
cator 2W for the Second train. 
When the next train passes and drops track 

relay 3, the next counting relay K2 is energized, 
dropping the counting relay W2, and the storing 
relays A2, B2, etc. Also, the energization of relay 
K2 and the shifting of its contact 56 changes the 2 
train designation or description on the two indi 
cators to correspond With the designations for 
the One or tWO trains now the first to arrive. The 

10 

15 

20 

group of counting-out relays K1, K2, etc. is * 
arranged to repeat in the same manner as the 
relays W, W2, etc. - 
From the foregoing it can be seen that there is 

provided by this invention a simple and efficient 

25 

Organization of relays and circuits which provide 
for receiving and storing in the proper order any 
desired number of train descriptions, displaying 
the description of the first two trains to arrive, 
and cancelling or clearing out these descriptions 

30 

as they are no longer needed. The group of re 
lays Vf, V2, etc. act to count and segregate the st 
successive train designations and cause these to 
be registered and stored in the proper order. The 
other group of counting relays K, K2, etc. serves 
to count the successive train designations as they 
are cancelled or cleared out as being no longer 
needed. The operation of the counting relays V, 
W2, etc. may be likened to a rotating wheel, which 
turns around as the trains approach in succession, 
and the group of counting-out relays Kf, K2, etc. 
may be likened to another rotating wheel which 
follows around after the other as the trains leave, 
the designation or identity of the trains being set 
up and stored on groups of relays during the rota 
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tion of the first wheel, and these stored train des 
ignations being displayed on the indicators in the 
proper order by the rotation of the other wheel. 
One characteristic of this type of storage and 

display means is that the train designation or 
identity once received and stored is not shifted or 
transferred from one group of relays to another, 
an operation which requires special sequence and 
timing of relay action to be effective. It will be 
noted that there is no critical timing in the opera 
tion of the relays in the tower equipment of this 
invention. In this connection, it should be under 
stood that Small relays of the telephone type are 
preferably used for the various counting and stor 
age relays of the tower equipment. 

It was pointed out that the stick circuit for each 
K relay is controlled through a back contact of 
the next Krelay in advance, such as contact 35 of 
relay K2. The energization of the stick circuits 
for the K relays is further dependent upon at 
least one of the W relays being picked up, such as 
contact 63 of relay W. 
rangement is to prevent the counting in and 
counting out relays getting out of proper corre 
Spondence When less than four trains have been 
counted in and out. Since the W relays pick up in 
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and drop when they are counted out, and since the 
K relays pick up in sequence to count the trains 
leaving the territory, with the last one picked up 
being stuckup, it will be seen that the deenergi 
zation of the stick circuits for the K relays when 
no V relay is picked up, restores the K relays to 
their normal starting condition when the Wrelays 
are in their normal starting condition. 
Code transmission of train indentities.-The 

organization shown in Figs. 1, 2, 2A and 2B as 
sumes transmission or communication of the dif 
ferent train identifications from the field control 
point to the tower or receiving point by direct re 
peater action over individual or unit line wires; 
but where considerable distances of transmission 
are involved, or a large number of different train 
identifications have to be transmitted, the length 
or number of line wires required may make it de 
sirable to employ a code System communication, 
such as shown in Figs. 4 and 4A. 
The organization of the code transmitting sys 

tem of Figs. 4 and -4A comprises two line wires L. 
and C energizing in series line relays F and Fi at 
the field or transmitter end and at the tower Or 
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receiving end. Line relay F at the receiving end 
is a three-position polar relay biased to its de 
energized position. These line relays F and F, 
whenever energized, energize repeaters FP and 
FP1, which in turn energize slow-acting relays SA 
and SA. The line relay repeaters FP operate a 
group of counting or stepping relays W, W2. W3, at 
both the transmitter and receiver end. These 
banks of counting or stepping relays are similar to 
those disclosed in the patent to Brixner, 1,995,222, 
March 19, 1935, and operate in the same manner. 
After the first conditioning period, during which 
relay SA is energized and relay WP picks up, the 
stepping relays Vf, W2, etc. pick up successively 
during each subsequent de-energization of the line 
circuit, and the relay VP changes or shifts from its 
energized or de-energized condition, as the case 
may be, during each Successive energization of 
the line circuit. 
The train designations or descriptions are trans 

mitted by the polarity of energization of the line 
circuit first during the initial conditioning period, 
and then during each successive energization of 
the line circuit thereafter. Where the train de 
scriptions are established by combinations of four 
code elements as shown in Fig. 1, three stepping 
relays are required. s 
The polarity of energization of the line circuit is 

determined by relays PC and NC, which connect 
a battery 70 to the line circuit through contacts 
and circuit connections readily traced on the 
drawings to supply the line circuit with one po 
larity, say positive, when relay PC is energized, 
with the other or negative polarity when relay NC. 
is energized, and to disconnect the battery and 
de-energize the line circuit when both relays PC 
and NC are de-energized. 
At the tower or receiver end of the communica 

tion system (see Fig. 4A), the polarity of energi 
zation of the line circuit operates the contact if 
of line relay F to the right or to the left. In the 
arrangement shown, it is assumed that when the 
line circuit is energized with positive polarity, this 
contact of the line relay F moves to the right 
to energize a wire 12 and thus supply current suc 
cessively to relays RAP, RBP, RCP, and RDP, 
which relays correspond to correspondingly iden 
tified relays of Fig. 2. : . - 

Considering the operation of the code trans 
mitting System of Figs. 4 and 4A, when a train. 

2,122,858 
conditioned and track relay 2T drops in the same 
way already described; and this energizes a start 
ing relay STR, which is maintained energized 
by a stick circuit through its front contact 73 
and a back contact 74 of the last step relay V3, 
and also through a front contact 75 of relay SA. 
This energization of the starting relay STR closes 
the line circuit at its front contact 6, and also 
closes at its front contact 77 the energizing cir 
cuits for the relays PC and NC. When relay 
STR first picks up, one or the other bus wires 78 
or 79 for relays PC and NC is energized, depend 
ent upon the position of contact 80 of relay RA 
OVer a circuit which may be traced from (--), 
through back contact 8 of relay VP, back contact 
82 of relay V3, back contact 83 of relay V2, back 
contact 84 of relay Wf, wire 85 to contact 80 of 
relay RA to bus 78 or 79, relay PC or NC, as the 
case may be, and front contact 77 of relay STR 
to (-). This energizes the line circuit with one 
polarity or the other in accordance with the first 
element of the code combination of train identity. 

Line relays F and Fl, and relays FP, FP1, and 
SA, SA for the transmitter and receiver are then 
energized, and then the relay WP, which opens at 
its back contact 8 the energizing circuit for re 
lay PC or NC, thereby dropping both of these 
relays to open the line circuit. - 

If this first energization is of positive polarity, 
polar contact 7 of relay F of the receiver shifts 
to the right and closes a circuit to energize relay 
RAP over wire 2, through the back contacts 89, 
88 and 8 of the stepping relays W1, W21, and 
W3. If this relay RAP is energized, it is main 
tained energized by a stick circuit through its 
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front contact. 90, bus 9 and front contact 92 of relay SA until the end of the operating cycle. 
Upon Opening of the line circuit and de-energi 

zation of the line relays F and F1 and their re 
peaters FP and FP1, the next step relays W and 
W are energized at the transmitter and receiver. 
The energization of relay W of the transmitter, 
With WP picked up, establishes a circuit through 
front contact 8 of VP, back contact 93 of relay 
V3, front contact 94 of relay Wi, wire 95, to con 
tact 36 of relay RB, so that relay PC or NC-is 
energized dependent upon the condition of this 
contact 96 of relay R.B. This determines the 
polarity of the next energization of the line cir 
cuit; and if this energization is positive relay RBP 
is picked up and stuck up. During this energiza 
tion, relay VP of the transmitter shifts, i. e. is 
de-energized,and opens at its front contact 8 the 
energizing circuit for PC or NC thereby again 
Opening the line circuit. 
The next step relay V2 now picks up, and the 

polarity of the next energization of the line cir 
cuit is determined by the position of contact 97 
of relay RC, and relay RCP of the receiver is 
conditioned accordingly. The line circuit is then 
automatically opened by the shift of relay VP, 
whereupon the next stepping relay V3 picks up, 
and the polarity of the next energization of the 
line. circuit is determined by the position of con 
tact 98 of relay RD, and relay RDP of the receiver 
is conditioned accordingly. 
During the last energization of the line circuit, 

following energization of the last stepping relay 
V3 of the receiver, a sending or execution circuit 
is established from (--), through front contact 
f00 of relay. SA, front contact of of relay FP1, 
Wire fo2, front contact fo3 of relay V31, to the 
front contacts 38-4? of the relays RAP, RBP, 
RCP and RDP (corresponding to similarly identi 
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2,122,858 
gizing buses BA, BB, BC and BD to operate the 
Storage and display tower equipment of Figs. 2A 
and 2B in the manner described. 
When the relay WP shifts, i. e. drops during 

this last energization of the line circuit, relays 
PC and NC are both de-energized and remain de 
energized, since there is no other stepping relay 
to establish their energizing circuits; and the 
slow-release relays SA drop, whereupon the 
starting relay STR, the stepping relays W, W2, 
etc., code responsive relays RAP, RBP, etc. are 
all de-energized, restoring the parts to the nor 
mal position ready for the next operation. 
The group of counting relays W, W2, etc. (in 

cluding relay WPW) of the storage and display 
unit are operated for each operating cycle of the 
code transmission system by the energization and 
de-energization of the stepping relay Will as shown 
in Fig. 4A, or in a similar manner. Contacts 425 
and 49 of relay Wil of Fig. 4A correspond to con 
tacts 25 and 9 respectively of relay SL of Fig. 2. 

It will be noted that the code transmission sys 
ten of FigS. 4 and 4A enables any desired number 
of distinctive train identifications to be trans 
mitted for any desired distance over only tWO line 
Wires; and among other things, this enables the 
train describer System of this invention to be ap 
plied to situations on railroads, as in a centralized 
traffic control System, where it is desired to com 
municate train descriptions to a control office 
over a relatively long distance from Some remote 
point. For example, in an installation of Cen 
tralized traffic control, the System of this inven 
tion may be applied to automatically describe 
trains in the central control office as they enter 
into the territory under the control of the opera 
tor at a distant point. 
Manual registration of train identities-The 

storage and display equipment of Figs. 2, 2A and 
2B may be manually controlled as Well as auto 
matically controlled by the trains themselves; 
and Fig. 5 illustrates diagrammatically a simple 
arrangement for facilitating the manual opera 
tion of Setting up train descriptions Or identifica 
tions for transmission to the tower equipment. 

This nanual control apparatus comprises a 
number of keys or push buttons, such as KA, KB, 
KC, and KD, four being shown to provide 15 dif 
ferent train descriptions. These keys KA, KB, 
etc. are manually operated to pick up stick relays 
AS, BS, etc. If desired these keys may bear num 
bers 1, 2, 3, and 4, so that they may be readily 
actuated to conform with the number code of 
train identity. Each relay AS, BS, etc. is stuck up 
through a front contact 96, stick bus 97, ener 
gized through back contact 98 of a relay SAI, 
and a correction key CK. Front contacts 30 
33 on the stick relays AS, BS, etc. are preferably 

used to close circuits for lamps numbered , 2, 3, 
and 4 of a local indicator which may be observed 
by the operator to check his manipulation of the 
keys. The train code identification is transmitted 
to the tower storage and display equipment, either 
by direct line Wire control, or by a code trans 
mission system, when the operator actuates a 
sending key SK to close a contact 04 to supply 
current through the contacts fo5-08 of the 
stick relays AS, BS, etc., thereby energizing line 
Wires LA, LB, etc., or controlling the code trans 
mitter of rig. 4 in a manner Similar to the control 
of such transmitter by the relays RA, RB, etc. 
shown in Fig. 4. The operation of the sending 
key SK supplies current through its back con 
tact, 39 to the stick bus 97 of the stick relays 
AS, BS, etc. At the same time, the slow-release 

7 
relay SAL is energized through back contact flo 
of sending key SK, so that when this key is re 
leased, the stick relays AS, BS, etc. drop, ready 
for the next operation. 

Modified display indicator.--The Organization 
of this invention may be employed to display 
train destinations or descriptions at station plat 
forms for the information of passengers, or may 
be employed in various other Ways, where it may 
be desirable to de-code the code combinations 
constituting the train descriptions to show in 
dividual names or the like. The selective ener 
gization of the busses a, b, c and df for the 
indicator W, as shown in Fig. 2A, may be em 
ployed to selectively control relays A, B, C, and 
D, as indicated in Fig. 6; and the composite 
condition of these relays, constituting the code 
combination identifying the trains, may be de 
coded by an arrangement of contacts and cir 
cuits readily traced on the drawings, so as to light 
a lamp or otherwise display an individual indi 
cation for each train, all in a manner which will 
be apparent without further discussion. 

Modifications of automatic registration of train. 
identities.-Warious other organizations of co 
Operating car-carried and trackWay devices may 
be employed to perform the functions of the 
particular arrangement shown in Fig. 1. For 
this purpose devices co-operating inductively 
through an air-gap are desirable, since such in 
ductive devices can be adequately protected and 
housed and are immune to SnOW, ice, and other 
adverse weather conditions. 

Fig. 7 illustrates a variation or modification of 
the inductive devices illustrated in Fig. 1, and 
Comprises a similar Organization in which two 
distinctive frequencies are employed, so that tWO 
different relays, such as RA and RB, may be selec 
tively controlled by the co-operation of one car 
carried core and one track core, thus reducing the 
number Of cores required to provide the same 
number of 15 distinctive train identifications from 
four to Wo. 
In this modification of Fig. 7, the motor genera 

tor MG is provided with two windings to generate 
two different frequencies f, and f2, preferably 
relatively high frequencies, such as 300 and 500 
cycles. The coil 8 on each track core is connected 
to two circuits in multiple, each including a tun 
ing condenser 9 and impedance 0, and respec 
tively controlling the energization of two relays 
such as RA and R.B. These two multiple circuits 
for each track coil 8 are preferably coupled With 
a neutralizing transformer CT, so that each fre 
quency is confined to its own circuit, so to speak. 
Two separate coils, one for each frequency may 
be used on the track core if desired. Each car 
Carried core CA, CB is provided with two sepa 
rate coils 20 and 2, each arranged to be 
Connected to its own stop condensers 22, 23 of 
Suitable capacity through the contacts controlled 
by the token device E. 

Considering the operation of this modification 
of Fig. 7, when the approaching car drops the 
track relay T, the out-put circuit of the motor 
generator MG is closed, the relays RA, RB, etc. 
are momentarily energized, and are then main 
tained energized by their stick circuits, in the 
Sale nanner as in the arrangement of Fig. 1 al 
ready described. When a car-carried core such 
as CA passes over its co-operating track core 
TA, if both coils 20, 2 of this car-carried core 
are Connected to their stop condensers, the 
resonant condition of the circuits associated with 
the coil 8 of the track core TA for both frequencies 
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is destroyed and both relays RA and RB are de 
energized. If only one of the coils 29, 2 of the 
car-carried core CA is connected to its Stop con 
denser, the resonant condition for Only One of the 
frequencies is affected to de-energize One of the 
relays RA or RB, the frequencies being so chosen 
that the Stop condenser for one frequency is 
equivalent to a clear condenser for the other fre 
quency. In this way, the co-operation of one pair 
of cores CA and TA serves to de-energize either 
one or the other, or both, or neither of two relays 
Such as RA and RB, thereby simplifying the car 
equipment. The additional complication of gen 
eration of tWo distinctive frequencies is con 
fined to the track locations. 

Fig. 8 illustrates another modified arrangement 
similar to that shown in Fig. 1, in which the relays 
RA, RB, etc. are energized by the inductive co 
Operation of the car-carried and trackway de 
vices, rather than de-energized. In this modi 
fication of Fig. 8, the circuits through the coils of 
the trackWay cores are normally non-resonant 
and the effect of the corresponding car-carried 
core, Such as CA, With its coil connected to a 
condenser of suitable capacity, is to increase the 
current in the track coil circuit Sufficient to ener 
gize the corresponding relay RA, this effect being 
produced apparently by reflection of capacity into 
the trackWay circuit. 
When thus energized, is maintained energized 
by a stick circuit through its front contact 26 
and a stick bus 2, which is energized through 
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a front contact 28 of the repeater relay 2TP, 
in multiple with a back contact 29 of the track 
relay 2T of the track section just beyond the in 
ductor location, so that these relays RA, RB, etc. 
are maintained energized until the train enters 
and leaves said track section. In other respects 
the operation of the modification of Fig. 8 is the 
Sane as that described for Fig. 1. 
One advantage of this arrangement of Fig. 8 

is that the relays RA, RB, etc. are energized 
by the effect of a coil connected to a condenser, 
and the Various fittings and other iron bodies 
on the car, which may pass over the trackway 
cores, Will not have the same effect. In other 
words, the trackway apparatus is immune to an 
improper inductive action by iron parts on the 
car passing over the trackWay cores at relatively 
Small air-gaps. In this connection, it should 
be understood that, due apparently to the use 
of a relatively high frequency, solid bars of iron 
do not produce the same effect as a laminated 
core; and even where the control is produced by 
a de-tuning action as in Fig. 1, any solid masses 
of iron on the car, passing over the trackway 
cores at the same air gap, will not produce an 
effect comparable with that of a laminated core, 
particularly if a coil on this core is connected 
to a stop condenser of the proper capacity. 

Fig. 9 illustrates another modification or varia 
tion in which relays RA and RB, only two being 
shown in this case, are energized by energy 
transmitted or reflected from the trackway to 
the car and back to the trackway. In this modi 
fication, a transverse core TN on the trackway, 
having a minimum of magnetic coupling with 
the receiving cores TA and TB, has a coil 40 
thereon strongly energized from the motor gen 
erator MG, when the track relay T drops, the 
circuit for this coil being tuned by a condenser 
4. So as to obtain a large circulating current 

for a relatively low voltage. The car carries a 
similar transverse core CN, the coil 42 of which 
is arranged to be connected to the coils on the 

Each relay RA, RB, etc., 
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longitudinal cores CA, CB in Series with tuning 
condensers of suitable capacity by the contacts 
operated by the token device E. 
In this modification of Fig. 9, when a car 

passes the inductor location, the strong mag 
netic field of the track Way transverse core TN 
momentarily induces a high frequency Voltage 
impulse in the coil 42 of the transverse core 
CN on the car, and Supplies current to the coils 
of either core CA or CB, or both, if their circuits 
are closed by the token. The current circulating 
in the coils on the core CA, CB in turn induces 
a voltage impulse in the coils of the correspond 
ing trackWay cores TA, TB to energize the corre 
Sponding relays RA, RB which are then stuck 
up in the same Way as in the arrangement of 
Fig. 8. The cores on the car and on the track are 
disposed in the same relation, so that their reg 
istration is substantially simultaneous. 
One advantage of the modification of Fig, 9 

is that the relays RA, RB are energized by en 
ergy reflected from the car, and hence cannot 
be adversely influenced by any equipment on the 
car, the frequency employed being preferably a 
relatively high frequency the same as in the 
Other forms. 

in all of these variations of the inductive de 
Vices, it is contemplated that the car-carried 
COres and trackWay cores Will be disposed sym 
metrically with respect to the center line of the 
track, So that the desired co-operation or regis 
tration will occur when the car or locomotive is 
running with either end ahead. If a car or loco 
motive should turn around and run over the 
track inductors in the same direction, it is evi 
dent that the controlling condition of the car 
carried cores must be changed to set up the same 
code combination of train identity. For this pur 
pose, Suitable circuit controller boxes may be 
provided to receive the same token, and by vir 
tue of their different electrical connections, 
change the controlling condition of the car-car 
ried cores to give the same identification whether 
One end or the other of the car is leading. 

It is contemplated that the trackway appara 
tus of Fig. 1 and the other modifications, will be 
located at any one of the desired points along 
the track where it is desired to identify the train 
in a tower, or the like. For example, where 
trains of different descriptions run through a 
number of different interlocking plants, the 
trackway equipment may be installed at the 
approach to each plant; and each car or train 
will then identify itself at all of these various 
points. The utility and advantages of the in 
vention for such uses will be apparent. 
One important characteristic of this invention 

is that no energy is required on the cars for the 
train describing System; and the car equipment 
comprises a simple organization of cores and 
coils, condensers, contacts, etc., and without re 
layS or other moving parts, so that it may be 
economically installed and maintained on a large 
number of cars. The energy for the operation 
of the System, and the responsive relays are lo 
cated on the trackWay at the train describing 
control points, which in practice will naturally 
be much less in number than the number of 
cars or trains to be described. -- 

It can be seen that the train describer system 
of this invention provides for registering any de 
Sired number of different train identifications 
in the proper Order, for storing any desired num 
ber of these identifications, for displaying such 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

identifications for any desired number of the 75 



O 

5. 

25 

30. 

35 

50. 

70 

s 

2,122,858 
trains in the proper order, and for clearing out 
Or cancelling these identifications of the trains 
in turn as they are no longer needed; and it is 
apparent that a System having these character 
istics may be advantageously employed in vari 
ouS Ways in railroad operation. 
Warious adaptations, modifications, and addi 

tions may be made in the particular arrange 
ments and organizations of the parts and circuits 
illustrated and described, without departing from 
the principles and mode of operation character 
istic of the invention. 
What claim is:- 
1. In Combination, a stretch of railway track; 

a station located alongside Said stretch of track; 
an indicator at Said station comprising a plural 
ity of lamps adapted to illuminate different char 
acters for identifying an approaching train, the 
number of Said lamps being less than the num 
ber of different classes of trains identifiable 
thereby; an entrance counting relay bank and 
an exit counting relay bank each having a plu 
rality of positions; means controlled by consect 
tive trains entering said stretch of track for 
advancing Said entrance Counting relay bank 
to consecutive positions for Counting approach 
ing trains; means controlled by consecutive trains 
leaving said stretch of track for advancing said 
exit counting relay bank to consecutive positions 
for counting leaving trains; a class register de 
vice; means including said entrance counting 
relay bank for registering on said class register 
device in rotation the classes of consecutive ap 
proaching trains; and means including said exit 
counting relay bank for consecutively energizing 
the lamps of Said indicator any. One lamp alone 
or a plurality of lamps in different combinations 
in accordance With the Class of the next train to 
arrive at said station of the successive trains reg 
istered on said class register device. 

2. A train announcing System comprising; an 
indicator along the track for indicating the class 
of an approaching train; a trackway control coil 
included in a circuit energized from a source of 
alternating current, said circuit being normally 
resonant to the frequency of said source; relay 
means on the track responsive to a decrease in 
the energization of Said resonant circuit; vehicle 
carried control means for inductively influencing 
said control coil or not dependent upon the class 
of the vehicle, whereby said circuit is rendered 
non-resonant to said frequency and said relay 
means is deemergized for One class of Vehicle and 
not for another class; and means controlled by 
said relay means for actuating said indicator. 

3. A train announcing system comprising; an 
indicator for indicating the class of an approach 
ing train; a plurality of trackway control coils 
included in circuits energized from a source of 
alternating current, said circuits being resonant 
to the frequency of said source; relay means dis 
tinctively responsive to a decrease in the ener 
gization of one or more of said resonant circuits 
in different combinations; Vehicle carried control 
means for inductively influencing one or more of 
said control coils in accordance With the class 
of Such vehicle, Whereby One or more of Said cir 
cuits are rendered non-resonant to Said fre 
quency and said relay means is distinctively con 
trolled; and means controlled by said relay means 
for actuating said indicator to display the class 
of Such vehicle. 

4. In a train describer System for a stretch of 
railway track, a number of register devices for 
storing different train descriptions and each com 

9 
prising a plurality of relays, train describing 
means aSSociated with the entrance end. Of 
Said stretch for Setting up descriptions for Suc 
cessive trains entering the stretch, an entrance 
bank of counting relays automatically operated 
step by step by the entrance of Successive trains 
into Said stretch for rendering Said register de 
Vices responsive one at a time to said train de 
scribing means So that the descriptions of the 
Successive trains passing into said stretch are 
Stored on said register devices in rotation, a plu 
rality of display panels associated With the exit 
end of Said Stretch and each adapted to display 
any one of the various train descriptions that 
may be stored on the register devices, a track 
circuit adjacent the exit end of said stretch, an 
exit bank of counting relays, means including 
Said track circuit for automatically operating 
Said exit bank of relays to the next counting po 
Sition for each train leaving the stretch of track, 
and means governed by Said exit Counting bank 
for operatively connecting said plurality of dis 
play panels to different like pluralities of register 
devices as Said exit COunting bank operates to 
different counting positions, so that said panels 
display the descriptions for the plurality of trains 
next to arrive at the exit end of the stretch and 
in the Order of their arrival. 

5. In combination; a stretch of railway track; 
an entrance counting relay bank; means respon 
sive to the entrance of each train into said stretch 
for causing said entrance counting relay bank 
to take one step, whereby the number of steps 
taken is equal to the number of trains entering 
said stretch; an exit counting relay bank; means 
responsive to the leaving of each train from said 
Stretch for causing said exit counting relay bank 
to take one step, whereby the number of steps 
taken is equal to the number of trains leaving 
Said stretch; a plurality of class registering relays 
for each step of said entrance counting relay 
bank; means operated in accordance with the 
class of each train entering said stretch for con 
trolling said class registering relays for that step 
of Said entrance counting relay bank to energize 
any One of said relays or a plurality in a com 
bination characteristic of the class of such 
train; means for maintaining the energization 
of each class registering relay thus energized for 
each step only until the corresponding step of 
Said exit counting relay bank has been taken 
to deenergize all of the class registering relays 
for Such step; a train class indicator; and means 
including said exit counting relay bank for dis 
tinctively controlling said train class indicator in 
turn in accordance with the energized class reg 
istering relays for the step of said exit counting 
relay bank next to occur When a train leaves said 
stretch, whereby said indicator displays a class 
deScription of the next train to arrive at the exit 
end of Said stretch. 

6. A train describer system of the character 
described for displaying Visual indications near 
the exit point of a stretch of railway track to 
identify trains entering said stretch in the Order 
of their entrance, comprising, in combination with 
a number of register devices each including a 
plurality of relays adapted to be energized One at 
a time or in different combinations for different 
train descriptions, train describing means asso 
ciated With the entrance end of Said stretch and 
Operable to set up distinctive descriptions for the 
trains as they enter the stretch, a track circuit 
adjacent the entrance end of said stretch, an en 
trance Counting chain of relays automatically 
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operated one at a time by the passage of the suc 
cessive trains over said track circuit, means in 
cluding said entrance counting chain for opera 
tively connecting said train describing means to 
said register devices one at a time in a predeter 
mined rotation, an indicator for visually display 
ing distinctive indications of the different train 
descriptions, an exit track circuit adjacent the 
exit end of said stretch, an exit counting chain of 
relays automatically operated one at a time by the 
passage of the successive trains through said exit 
track circuit, means including said exit counting 
chain for connecting said indicator to said regis 
ter devices one at a time in rotation and in the same order that said register devices were oper 

20 

30 

ated to display on said indicator the description 
of the train next to arrive at Said exit point, and 
means for =restoring the relays of each of Said 
register devices to normal after the train de 
scribed thereby has been counted out of: Said 
stretch. s: - 

7. In a train describer system for trains trav 
elling over a stretch of railway track, a plurality 
of describing relays, a track circuit adjacent the 
entrance end of said stretch, means including 
said track circuit for selectively energizing one 
of said describing relays alone or a plurality in 
different combinations to identify different trains, 
a number of register devices at a receiving loca 
tion each comprising a plurality of relays With one 
relay for each of said describing relays, an en 
trance counting chain of relays automatically 
operated Successively one at a time by the passage 
of trains successively through said track circuit, 
means including said entrance counting chain 
for rendering the relays of each. One of said 
register devices in rotation responsive to the 
condition of energization of said describing re 
lays so that the descriptions of a number of suc 
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cessive trains may be stored in said register de 
Vices in the Order said trains entered said stretch 
Of track, a track circuit adjacent the exit end of 
said stretch, an exit chain of counting relays 
actuated successively one at a time by the move 
ment of the successive trains through said exit 
track circuit, an indicator adapted to display 
distinctive indications of the different train de 
scriptions, and means including said exit count 
ing chain for selectively connecting said indica 
tor to Said register devices in rotation to display 
the description of the train next to arrive at the 
exit point of Said stretch. 

8. In combination, a stretch of railway track; 
train carried inductor apparatus capable of be 
ing manually conditioned in accordance with a 
particular code having a plurality of distinctive 
Code elements as assigned in accordance with the 
class of that train, Wayside receiver apparatus 
located at the entrance to said stretch of track 
and adapted to cooperate with said train carried 
apparatus to receive said plurality of code ele 
ments describing that train, an entrance series 
of stepping relays, an exit series of stepping re 
lays one for each of the relays in said entrance 
series, a plurality of code element storing relays 
for each step of Said entrance series of stepping 
relays, said plurality including at least one relay 
for each code element received by said wayside 

70, apparatus, means actuated by the entrance of a 
train into said stretch for causing said entrance 
Series of stepping relays to take one step for each 
train and also acting to selectively energize said 
code storing relays in accordance with the dis 
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means including said exit series of stepping re 
lays for maintaining said code element storing re 
lays for each step in their selectively energized 
conditions until the train described by Such code 
passes out of said stretch, means actuated by each 
train leaving said stretch to cause said exit series 
of stepping relays to take one step for each train, 
a train class indicator having a plurality of lamps 
one for each code element in the plurality of 
code elements, means including said exit counting 
relay bank for successively governing said train 
class indicator lamps by their respective Code 
element storing relays for each step in turn in 
the same order that said code element storing 
relays have been selectively energized by the en 
trance of trains into said stretch so that said 
train class indicator has its lamps selectively 
illuminated to display a code characteristic of the 
train to-next leave said stretch of track and to 
be entirely unilluminated whenever there is no 
train present in said stretch of track. 

9. In a train describer system for a stretch Of 
railway track, a plurality of describing relays lo 
cated along the track adjacent the entrance end 
of said stretch, means including car-carried de 
vices and receiving devices on the track and ef 
fective during the passage of a car to energize: 
one or more of said describing relays With a par 
ticular combination to correspond with the 
description of the passing car, a number of regis 
ter devices each comprising a relay for each of 
said describing relays, an entrance counting chain 
of relays automatically operated successively one 
at a time by the passage of the successive cars by 
said control point for rendering the relays of said 
register devices one at a time in turn responsive 
to the energized condition of said describing re 
lays as established by the successive cars so that 
the descriptions of said cars are stored in said 
register devices in the order of the movement of 
said cars past said control point, a plurality...of 
indicators adapted to display distinctive indica 
tions of the different train descriptions, a "traek 
circuit adjacent the exit point of said stretch, an 
exit chain of counting relays actuated succes 
sively one at a time by the movement of cars 
through said exit track circuit; and means includ 
ing said - exit chain of counting relays for op 
eratively; connecting said plurality of indicators. 
to a like plurality of said, register devices to dis 
play the descriptions for those cars next to ar 
rive at the exit point in the order of their ar 
rival, said means restoring to normal each of Said 
register devices in turn after the car described 
thereby has been counted out of the stretch by 
said exit counting chain. s: - - 

10. In a train describer system for railroads, a 
plurality of describing relays located at a control 
location along the track, a plurality of inductive 
receivers on the track at the control location. One 
for each of said describing relays, car equipment 
for the various cars including a plurality of in 
fluencing devices one for each of said track re 
ceivers, each of said car-carried devices when in a 
predetermined controlling condition acting to in 
fluence inductively its respective receiver through 
an intervening air gap during the passage of a 
car to control the energization of the correspond 
ing describing relay, said influencing devices on 
the cars of different descriptions being differently 
conditioned to cause energization of one or more. 
of Said describing relays in distinctive combina 
tions, a track circuit adjacent said control loca 
tion, means governed by said track circuit for re 75:tinctive code received by said Wayside apparatus, storing said describing relays to a normal condi 
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tion after the passage of each car over said track 
circuit, and train describing apparatus at a point 
remote from Said control location operated in 
accordance with the condition of energization of 
said describing relays as established by the Suc 
CeSSive cars passing the control location. 

11. In a train describer System for railroads, 
the combination with a train describing appa 
ratus adapted to display distinctive indications 
for cars of different descriptions, of means for 
automatically controlling said apparatus from a 
distant control location by the cars themselves 
comprising, a plurality of receivers disposed. On 
the track at the control location Symmetrically 
with respect to the center line of the track and 
each including a magnetic core and coil there 
on, a plurality of describing relays on the track 
one for each of Said receivers and Operatively 
connected to the coil of that receiver, a like 
plurality of devices on the car each arranged 
to be magnetically coupled with the correspond 
ing one of said track receivers during the pas 
Sage of a car by Said control location, each of 
Said car-carried devices if in a predetermined 
controlling condition inductively influencing its 
respective track receiver to govern the energi 
zation of the corresponding describing. relay, 
manually operable means on the car for selec 
tively determining the controlling condition of 
Said devices on that car to provide for the en 
ergization of Said describing relays on the track 
in various combinations, a track circuit adja 
cent said control location, and means governed 
by said track circuit for maintaining said de 
Scribing relays in the condition of energization 
determined by a passing car until that car has 
moved through said track circuit and then re 
storing said relays to a normal condition ready 
for operation by the next car. 

12. In a train describer system for railroads, 
the combination with train describing appara 
tus adapted to register and store distinctive de 
Scriptions for a plurality of cars, of means for 
automatically controlling said apparatus from 
a distant point comprising, a plurality of re 
ceiving coils on the track at a control location, 
a Source of alternating current, each receiving 
coll being included in a resonant circuit adapt 
ed to be energized from said source, a describ 
ing relay for each receiving coil having a stick 
circuit energized from the corresponding reso 
nant circuit, a track circuit adjacent the control 
location, means including said track circuit for 
momentarily picking up said describing relays 
upon the approach of a train to said control lo 
cation and connecting said source of alternat 
ing Current to Said resonant circuits to ener 
gize the stick circuits of said describing relays, 
car equipment on the cars of various descrip 
tions including a plurality of influence devices 
one for each of Said receiving coils on the track, 
each of said car-carried devices if in a prede 
termined control condition inductively influ 
encing its corresponding receiving coil during the 
passage of a car to reduce the current in the 
corresponding resonant circuit and deemergizing 
the stick circuit for the corresponding describ 
ing relay, said car-carried devices on the cars 
of different descriptions being differently con 
ditioned to cause de-energization of one or more 
of said describing relays in different combina 
tions, and track circuit controlled means for 
disconnecting said source of alternating current 
from Said resonant circuits after the passage of 
the car by said control location and thereby re 

11. 
storing all of Said describing relays to the normal 
condition ready for the next Car. 

13. In a train describer System for railroads, 
the combination. With train describing appara 
tus, of means for automatically controlling Said 
apparatus from a distant point Comprising, a 
plurality of inductive receivers on the track, a 
plurality of influence devices on each car to be 
described, there being one influence device for 
each track receiver, means on each car for ren 
dering active One or more of Said car-carried 
devices in different combinations in accordance 
with the description of that car, a plurality of 
describing relays along the track one for each 
track receiver, each of said describing relays be 
ing changed from a normal condition by the 
influencing of its corresponding receiver by an 
active car-carried device, and track circuit Con 
trolled means for maintaining Said describing 
relays in their changed condition during the 
passage of a car and for restoring Said relays to 
normal after the car has passed beyond Said 
track receivers. 

14. A train describer System of the character 
described for automatically providing distinctive 
descriptions for cars as they pass a control lo 
cation in accordance with the condition of equip 
ment carried by these carS comprising, a plu 
rality of inductive receivers along the track, 
train describing means automatically operated 
by the actuation of one or more of Said receiv 
ers in different combinations, car equipment 
comprising a plurality of influence devices each 
adapted if active to actuate the corresponding 
car receiver, a token device. One for each car 
description, a receptacle on the car for receiv 
ing any one of the various token devices, and 
means operated by the insertion of a token de 
Vice in Said receptacle for rendering active One 
or more of said influence devices in the partic 
ular combination characteristic of the train de 
Scription for that token device. 

15. In a train describer System operated au 
tomatically by car-carried apparatus; a describer 
control relay; a track relay connected in a track 
circuit; means controlled by a train for caus 
ing Said track relay to close a momentary pick 
up circuit for said control relay; a Source of 
alternating current and a full-Wave rectifier; 
means including said Source of alternating cur 
rent and Said rectifier for Supplying current to 
a. Stick circuit for said Signal control relay when 
it is operated; train describing means controlled 
by the operation of said control relay; train car 
ried means controllable to effectively deenergize 
said stick circuit to release said control relay de 
pendent upon the class of the train; and means 
for deenergizing Said relay after the passage of 
each train. 

16. In a train describer system for trains trav 
elling over a stretch of railway track, a plural 
ity of describing relays at the exit end of the 
stretch, a track circuit adjacent the entrance 
end of said stretch, a line circuit extending from 
the entrance end to the exit end of said stretch 
of track, means including said track circuit, said 
line circuit and code transmitting and receiving 
means for Selectively energizing one of said de 
Scribing relays alone or a plurality in different 
combinations to identify different trains, a num 
ber of register devices at a receiving location 
each comprising a plurality of relays with one 
relay for each of said describing relays, an en 
trance counting chain of relays automatically 
operated Successively one at a time by the pas 
Sage of trains Successively over said track circuit 
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through: the ; medium of said code transmitting 
and receiving means, means including said en 
trance counting chain for rendering the relays 
Of each. One of said register devices in rotation 
responsive to the condition of energization of 
said describing relays so that the descriptions of 
a number of successive trains may be stored in 
said register devices in the order said trains en 
tered said stretch of track, a track circuit ad 

O jacent the exit end of said stretch, an exit chain 
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of counting relays actuated successively one at 
a time by the movement of the Successive trains 
through said exit track circuit, an indicator 
adapted to display distinctive indications of the 
different train descriptions, and means including 
said exit counting chain for Selectively connect 
ing said indicator to said register devices in ro 
tation to display the description of the train 
next to arrive at the exit point of said stretch. 
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