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17 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

5 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-

10 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-
tem to which the train describer features of the
present invention is applied, contemplates a min-

15 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-

20 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

25 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
associated with certain of the exit buttons which,

30 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.

35  An important feature of the present invention
relates to the cooperation of the. cireuits 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 particuar route is

40 effective to not only complete the desired route
but also to transmit indications relating to the
destination or identificaion of trains traversmg
the route.

For convenience in illustrating and describihg

45 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
50 also be assumed that train identification or desig-
nations are fransmitted both ways over a single
line circuit for identifying at each ‘end of the

bridge a comparatlvely Iarge number of ap-'

proaching trains.. .
55 It is assumed that the NX 1nter10ck1ng system,

(CL 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 fo 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

10
15
20

25

bridge and stored on storage relays, there being

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

For convenience in describing the operatlon 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
Arrespective 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-

35
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2

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 ster-
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 cbvi-
ous from the accompanying drawings and in part

~ 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 . functions,
with the preceding numerals associated with
these reference characters representing the in-
clusion of such devices within a particular greup.
Exponent! has been applied to these devices
located at the distant or .receiving end of the
bridge, it being assumed 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, 24, 2B, 2C and 2D shculd ke
placed end to end, in the order named, with
correspending lines in alinement for conveniently
following the operation of the system. It will be
assumed that the transmitting end is at the
location illustrated in Figs. 1 and 1A and that
this location is connected by line wires L and
2L to the receiving apparatus at the distant lcca-
tion illustrated in Figs. 2, 24, 2B, 2C and 2D.

It will be understood that receiving apparaius
similar tothat illustrated at the receiving staticn,
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 Figs. 2 to 2D inclusive.
Therefore, the receiving apparatus st 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 1A are assumed to be provided at the dis-
tant. location and connected to the buses illus-
trated in ig. 2 so indicated.

Apparatus at sending localion.—At the sending
location, assumed to be that illustrated in Figs.
1 and 1A, the regular completion or exit button
XB is iltustrated, which button corresponds to
any one of the exit buttons illustrated in the
above menticned Wight application Ser. No.
69,905, and being effective to start the NX com-
pletion operation in exactly the same manner as
described in this prior application.

Associated with button XB are 15 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 butlton indicated {234CB means that the
actuation of this bulton 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 cperation of any of
the auxiliary buttons. The operation of the
lowermost auxiliary button ACB 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 12CC and 34CC are code combination
relays operated in response to the actuation of
the buttons to which they are connected, relay
12CC when picked up effecting the energization
of code storage relays ICS and 2CS and relay
34CC when picked up effecting the energization
of code storage relays 3CS and 4CS. These cede

. .storage relays, ICS and ACS inclusive, are also

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 bution which has been actuated.

A guard lamp or “hands off” lamp GL is lighted
to indicate that it is useless to attempt to set up
a designation on the code buttons. An attempt
to set up a combination on these code buttons
when lamp GIL: is lighted is inzffective. 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 ccn-
veniently used for test purposes and the like.
Cancellation button CNB is for the purpose of
cancelling a designation set up on the storage
relays to correct an error in setting up a {rain
identification. The buzzer illustrated in the
lower right hand portion of Fig. 1 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 soumie un-
standard condition. Relay BZ will be picked up
if an incomplete cycle occurs and the buzzer wili
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 pesitive
or negative impulses to the line circuit, as deter-
mined by the code to be transmitted at each siep
of a cycle. Relay F is a polar, biased to neutral
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
T and is for the purpose of controlling the svep-
ping relay bank. Relays SA and 8B 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 VP and stepping relays {V, 2V,
3V and 4V. These stepping relays step through
a cycle in response to a series of impulses applied
to the line circuit and select local chiannel cir-
cuits at each step. Executing relay B is picked
up in response to the last impulss 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 operating the train

" designation storage relays in accordance with the

code decoded by the decoding relays. Relay EX
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2,184 702
performs other detailed functions which w1ll 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 VP! and
stepping relays {V1, 2V1, 3V! and 4V, 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 EX!
25 corresponds to relay EX of Fig. 1A. Lockout
relay LO! corresponds to lockout relay 1L.O illus~
trated in Fig. 1A,
Line relay P! and repeater relays FAL SA!
and SB! correspond to relays P, FA, SA and SB
30 of Fig. 1A. Code sending relays PC! 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.
38 Referring to Fig. 2A, the code receiving or
decoding relays comprise relays iPS!, 2PS!, 3PS!
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 PSP! 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. 24, 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. apparatius 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 IR to I10R in-

40

55

60

clusive and each of these transfer relays controls -

an associated repeater relay IRP to I0RP 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
eroup are shown connected to the pyramid cir-
cuits controlled by the four relays of this group

65

70

and it will be understood that the train desig-:

nation storage relays of groups 1 and 3 also con-

76 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 conneécted to additional
train desighation storage relays as required.

A lamp indicated “train No. 10” is shown con-
trolled by the train designation storage relays of
group No. 10, which lamp when lighfed 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 T! (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 WPP! 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 lA. These extension relay groups
comprise train- designation storage relays similar
to those previously referred to and comprise
transfer relays AIR, A2R, A3R and their asso-
ciated repeater relays AIRP, 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 WPP!, 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 - deenergized by lever SMI! 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 ESB! and ESB?
and emergency clearing buttons ECB! and ECB?
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, thls lockout feature being described
later.

It 15 beliéved that the characteristic features;
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‘of .the' pfesent 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 hutton XB of

1 Fig. 1 or the cperation of some one of the {5

auxiiiary completion buttons, and since the com-
jpletion of the setting up of a route in the so called
NX type system is fully illustrated in the above
mentionsd pricr application Ser No. 69,905, it is
‘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 (4) 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 complstes the
cetting 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 I1CS to 4CS
inclusive will be picked up and (4) energy is
applied to the NX start wire over a circuit ex-
tending through back contact {0 of relay CSP
and some one of front contacts 1, 12, 43 or 14
of relays ICS fo 4CS inclusive, toc the NX start

onductor. Since it only requires a momentary
energization of the NX start conductor, this cir-
cuit is opened when relay CSP is picked up fol-
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
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 124CB, which
indicates that a coded impulse is transmitted to
the receiving end for picking up decoding relays
{, 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 §24CB is actuated to com~

1y plete the setting up of a route through the in-

terlocking plant.

The operation of button 124CB closes a circuit
for picking up relay {2CC which extends from
(-+), front contact 80 of relay T, back contact 2

. of relay CSP, right hand contact of button {24CB

and winding of relay {2CC, to (—). Another cir-
cuit extends through the left hand contact of
button 124CB and the winding of relay 4CS for
picking up this relay. Relay 4CS closes a stick
circuit for itself which extends from (4), back
contact 1§ of relay EX (Fig. 1A), conductor {7,
normally closed contact of button CNB, front
contact {8 and winding of relay 4CS, to (—).
The picking up of relay i2CC closes obvious
circuits for picking up relays ICS and 2CS at
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front contacts 19 and 20. Relays ICS and 2CS
close stick circuits for themselves at their front

contacts 21 and 22 to (1), over the previously .

described circuit including back contact 16 of
relay EX. )

When button 124 is released, relay 12CC is de-
energized and a circuit is closed for picking up
relay CSP which extends from (-4), front con-
tact 23 of relay T, front contact 24 of relay 4CS
(also front contacts 2% and 28 of relays i1CS and
2CS in multiple) winding of relay CSP, back
contacts 271 and 28 of relays 384CC and 12CC re-
spectively, to (—). Relay CSP. completes a stick
circuit for itself at front contact {8, which is in-
dependent of front contact 23 of relay T. The
opening of back contact 2 of relay CSP removes
energy frcm 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 39 of reiay T, this latter
contact lighting lamp GL as long as the entering
block is occupied to indicate to the operator that
it is useless to actuate a code button.

From the above example it is believed obvious
how other combinations cf the code storing re-
lays are energized in response to the operation
cf the diiferent code buttons. Code combina-
tion relay 8&CC is picked up in the event that
either one of buttons (234CR, 134CB, #34CB or
34CE is actuated and this relay in turn closes
circuits at its front contacts 31 and 32 for pick-
ing up relays 3CS and 4CS. Relay {2CC is ener-
gized when code buttons {234CB, 123CB, 124CB
or {2CB are operated. It will be understood that
the purpose of relays 12CC and 34CC is to re-
duce the number of push button contacts re-
quired to set up all of the necessary combinations
on the code storage relays.

Cycle of siepper operations—After the code
combination has been stored as above described,
it remains stored on the storage relays until the
corresponding train enters the entfering 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 TS closes a stick circuit for itself at its front
contact 38 which is independent of back contact
23 of relay T. :

Cycle determining relay C is now picked up
over g circuit extending from (<), front contact
i3 of relay CSP, front contact 85 of relay TS,
conductor 3%, back contact 27 of relay BZ, back
contact 38 of relay LO, back contact 38 of relay
SA and winding of reiay 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 emergency purposes.

Relay 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 £2, .

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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erids of the lifié in réadiness for rESponse to the
succeeding impulses of the cycle. The circuit
for energizing the line extends from the (4)
terminal of line battery LB, front contact 47 of
relay PC, back contact 28 of relay NC, back con-

tact 48 of relay BZ, winding of relay F, line con--

ductor ZL, winding of relay F!, back contact
100 of relay BZ!, back contact (81 of relay NCt,
back contact 182 of relay PC!, upper winding of
lockout reiay LO!, back contact 183 of relay SB!,
back contact 104 of relay PC?, back contact 103
of relay NCI, line conductor L, back contact 50
of relay NC and front contact 51 of relay PC to
the (—) terminal of battery LB.

The positive energization of the line circuit
positions line relays F and F! to the right and
picks up lockout relay LOL.. Relay FA is now
picked up over a circuit closed at contact 52 of
relay P 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 contdct 53 of relay FA,
relay SB is picked up over a circuit closed atb
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
F! energizing and deenergizing relay FA! at con-
tact 105. Relay SA! is energized by the closure
of front contact. 1671 of relay FA! and relay SB!
is energized by the closure of front contact 108
of relay SAL The picking up of relay SB? closes
a stick eircuit for relay LO! including front con-
facts 109 and 110 of these two relays. It will be
understood that relay PA! follows the intermit-
tent operations of relay ¥! during the cycle.

Referring back to Fig. 1A, relay VP 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 iV and wind-

ing of relay VP, to (—). Relay VP 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 VP 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 deenerg1zat10n of the line,
relays F, !, FA and FA! are .dropped and a
second stick circuit is closed for relay VP ex-
tending from (), front contact 55 of relay SB,

‘back contact 36 of relay FA, front contact 59 and

winding of relay VP, to (—).

Relay 1V is now pmked up over a c1rcu1t ex-

tending from (), front contact 55 of relay SB,

back contact 68 of relay FA, front contact 61 of

relay VP, back contact 62 of relay 4V, back con-
tact 63 of relay 2V and. winding of relay 1V, to
(—). -Relay {V closes a stick circuit for itself
at its front contact 64 to (4), at front contact

time that relays 2V, 3V, 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 1V conipletes the first '

code selecting circuit for determining the first
code to be transmltted over the line. It will be
recalled that relay 1GS is picked up, so that this

‘lay PC, to (—).

5

first code selectmg c1rcu1t extends from (4),.

front contact 40 of relay C, back contact 41 of

relay LO, front contact 42 of relay VP, back con~ .

tacts 10, 11 and 12 of relays 4V, 3V and 2V, front
contact 13 of relay 1V, conductor 74, front contact
13 of relay {CS, conductor 716 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 a,nd relays
A and FA! ate picked up.
The picking up of relay FA deenerglzes relay

' VP, because its first stick circuit is'open at back
contact 57 of relay iV and its second stick cir-

cuit is opened at back contact 56 of relay FA.
The dropping ‘of relay VP opehs the above de-
sciibed circuit for relay PC at.front contact 42.

10°
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Relay PC drops, deenergizes the line and re- -

lays P, FPA, Fl.and FA! are deenergized. Relay
4V is now picked up over a circuit extending from

- (+), front contact 55 of relay SB, back contact

68 of relay FA, back contact 61 of relay VP, back
contact 17 of rel_ay EX, back contact 18 of relay
3V, front contact 73 of relay {V and winding of
relay 2V, to (=)~
completes the second code selecting circuit and
since relay 2CS is picked up, this code selecting

tact 42 of relay VP, back contact 43 of relay
4V, back ‘contact 44 ¢of relay 3V, front contact 45

‘of relay 2V, conductor 80, front contact 81 of
relay 2CS, conductor 76 and Wmdmg of relay;

PC to (=),
The picking up, of relay PC agam 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 FAL

Relay VP is now picked up
over &-circuit extending from (<), front contact
9% -of relay SB, front contact 56 of relay FA,
back contact 82 of relay 3V, front contact 83 of

“relay 2V and winding of relay VP, to (—).

The picking up of relay VP drops relay PC be-

" cause of ‘open back »conta,ct 42 and the dr,oppmg

The. picking up of relay 2V°

20

25

* eircuit effects the bicking up of relay PC over a )
circuit extending from (+), front contact 40 of
relay C, back contact & of relay LO, back con-"

30
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45

of relay PC deenergizes the line, which in turn .
effects the dropping of relays F, FA, F! and FAL’

“”Rela,y 3V is now picked up. over a circuit extend-
" ing from (4), front contact 55 of relay SB back

contact 60 of relay FA, front contact 6l of re-
lay VP, back conta,ct 62 of relay 4v, front cons

" tact 63 of relay 2V and W1nd1ng of relay 3V,
Cto (=),

 50

‘The p1ck1ng up-of relay 3V: selects the thlrd '

code. to be a,pplled 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 &4 of relay . LO, front contact 42 of relay

VP, back contact.10.6f relay 4V, front contact Ti
of relay 3V, conductor 84, back ¢ontact 85 of re-~

- lay 3CS, 'con'du'cto‘f 86‘a'nd Wwinding of relay NC,
to (=)

With relay NC up and relay PC down,
pole’ changlng contacts .48, 50, 47 and 51 are

_effective to reverse the connection of batteries”
LB to the line from that previously described in

connect;mn with the picking up of relay PC.. This
negatlve ‘enérgization. of the line positions the

&6
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polar contatts of rélays F and F! to the left and .

relays FA and FA! are picked up.

Relay VP is now .dropbed because its first stick -

circuit is open at back contact 82 of relay 3V
and its sécond stick circuit .is- opened .at ‘back

. contact 66.of rélay FA, Relay NC. i now de-_,_
.éneérgized because the above described c1rcu1t in-"

%
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cluding conductor 84.is open at front contact 4"
of relay VP.

The dropping of relay NC deenergizes the line

circuit and relays F, F1, FA and FAl gre dropped.
Relay 4V is now picked up over a circuit extend-

“ing from (4), front contact §5 of relay SB, back

contact 68 of relay FA, back contact 61 of relay

VP, back contact 77 of relay EX, front contact 78

of relay 3V and winding of relay 4V, 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 41 of relay LO, back contact 42 of relay VP,

15

.20

front contact 43 of relay 4V, conductor 87, front

“contact 88 of relay 4CS, conductor 76 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 VP is now picked up over a circuit ex-
tending from (4-), front contact 55 of relay SB,

“front contact 58 of relay FA, back contact 88 of

.25

‘relay EX, front contact 80 of relay 4V and wind-

ing of relay VP, to (—). The first and second

“stick circuits for relay VP are complefed as pre-

i viously described.

30

.35

The picking up of relay VP opens the above
described circuit for relay PC at back contact 42,
so that relay PC drops and deenergizes the line
¢ircuit and relays F, F1, FA and FA! are dropped.

‘Relay EX is now picked up over a circuit ex-
" tending from (), front contact 55 of relay SB,

back contact 68 of relay FA, front contact 61 of
rélay VP, front contact 62 of relay 4V and wind-
ing of relay EX, to (—). Since relay EX selects

" no circuit for picking up €ither relay PC or NC,

theseé two relays remaiin down and the line re-
mains deenergized for a sufficiently long period

40 "of time to effect the dropping of relay SA, be-

45

cause of open front contact 83 and the dropping
of relay SB because of open front contact &4.
The code storage relays are now deenergized
because their stick circuit is open at back contact
1§ of relay EX and at front contact 81 of relay

‘SA, which front contact was closed .at the be-

“ginning of the eycle for applying (4) 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 8% of relay
SB and contact 84 of relay F, which stick circuit
includes front contact 93 of relay C and was ¢om-
pleted at the beginning of the ¢ycle. Relay VP,
stepping relays {V to 4V inclusive and relay EX

" are now deenergized because of open front con-

.60

.65

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 {11 of relay SB! and contacts 112 and 113
of relay FAlL this circuit being merely indicated

by dotted line 14 and these stepping relays,

as well as relays SA! and SB:, are dropped out in
the same manner described in connectiocn with
the operation of Fig. 1A.-

When the train leaves the entering block, re-

- lay T is picked up and lamp GI. is extinguished
“as an indication to the operator that the next

15

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
assurned 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 bridge. Thisis 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.
through a cyels, 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 #PS! 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 123) at open front contact {22 of re-
lay SBL

For example, when code 124 is transmitted as
above described, code receiving relays iPS:, 2PS!

‘and 8PSt are picked up. Relay {PS! is picked

up because the first coded impulse is positive,
over a circuit which extends from (), contact
{15 of relay F! in its right-hand dotted position,
front contact 118 of relay L:O!, back contacts (17,
118 and 119 of relays 4Vi, 83V! and 2V! respec-
tively, front contact 128 of relay iV!, conductor
121, back contact 288 of relay PSP! and upper
winding of relay {PS:, to (—). Relay {PS! closes
a stick circuit for itself extending from (4),
front contact 122 of relay SB!, conductor {23,
front contact 124 and lower winding of relay
IPSt, to (—). ’

Relay 2PS! is energized because the second
coded impuise is positive, over a . circuit which
includes contacts 145, 146, {17 and {8 as before,

" put in this case it extends through front contact
{18 of relay 2V conductor {28, back contact 281 .

of relay P3SP! and upper winding of relay 2PSt,
to (—). Relay 2PS! closes an obvious stick cir-
cuit for itself at its front contact 128.

Relay 2PS! 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 3PS! is selected by front
contact {18 of relay 3VL

Relay &PS! is. energized by the fourth coded

circuit for energizing relay 4PS! is the same as

" that previously described, except that it extends

through front contact (i7 of relay 4V!, conduc-
tor {27, back contact 283 of relay PSP! and upper
winding of relay 4PS%, to (—). Relay 4PS! closes
an obvious stick circuit for 1tself at its front
contact 128.

At the end of the cyc]e the plckmg up of relay

~ EX! executes or transiers the code received by

the code receiver to the I¥c. 1 de esignation storage
relay group. The picking up of relay EX! ap-
plies  (4+) energy to execution! bus by way of
front contact {29 of relay LO! and front contact
§30 of relay EX! With relay LO! picked up

and its back contact 28 open, the picking up

of relay BEX! and the consequent cpening of its
back contact 13f removes (-4) energy from de-
lay! bus for a purpose which will be later de-

The &
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‘ing of relay IDS2, to (—).
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removes (+) energy from execution! bus and
again applies (4-) energy to-delay! bus. -

The (+) energy applied to conductor. 132 is
effective to pick up relays IDSH, IDS2 and IDSA.

: The circuit- for picking up relay IDS! extends

from (4) on conductor 132, front contact 134
of relay IPS!, back contact 135 of relay IOR, back
contact 136 of relay 9RP, back contact 137 of re-
lay 9R, back contact 138 of relay 8RP, back con-
tact 139 of relay 8R, back confact 140 of relay
TRP, back contact [4f of relay TR, conductor
155, back contact 142 of relay 6RP, back centact
143, of relay SR, back contact 44 of relay 5RP,
back contact 145 of relay 5R, back contact [46
of relay 4RP, back contact {47 of relay 4R, back
contact 148 of relay 3RP, back contact 149 of
relay 3R, back contact 158 of relay 2RP, back
contact {51 of relay 2R, back contact 152 of relay
IRP, back contact 153 of relay IR, conductor 154
and lower winding of relay {DSI, to (—). Re-
lay 1DS! closes a stick circuit for itself extend-
ing from (4), back contact {56 of relay TPB,
front contact 157 and upper winding of relay
iDsSt, to (). :

Relay {DS2 is picked up because relay 2PS! is
up, over a similar circuit extending through front
contact 158 of relay 2PSU and back contacts
159, 169, 16!, 162, 183, 164, 185, conductor 166,
back contacts {67, 168, 169, 170, (71, 172, 113, 114,
175, 176, 177, 118, conductor 179 and lower wind-
Relay IDS2 closes
an cbvious stick cn‘cmt for itself at its front con-
tact 180,

Relay 1DS83 is not picked up because relay 3PS!
of the code receiver was not picked up.

Relay IDS4 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 £81, back contact 182 to (88, inclusive,
cenductor {89, back contacts 180 to 199, inclusive,
back contacts 2590 and 251, conductor 252 and
lower winding of relay IDS4, o (—). Relay
{DS4 closes an obvious stick circuit for .itself
at its front contact 253.

Lamp {24L is lighted over a circuit extendmg
from (4, front contact 254 of relay IDSI, front
contact 255 of relay IDS2, back contact 256 of
relay IDS33, front contact 287 of relay 1DS4 and
lamp §241;, to (—).

Althouo'h not shown on the drawings, it will
be understood that pyramid contacts on relays
iDS!{ to {DS4, inclusive, are arranged in the
same manner as shown in connection with the
No. 2 designation storage relay group, comprising
relays 2DS1{ to 2DS4, inclusive, for selecting any
cne of the fifteen indicator lamps in accordance
with the code received. Likewise, a similar set
cf pyramid contacts (not shown) is associated
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 (4) energy is removed from executiont
bus and again applied to delay! bus, transfer
relays IR and IRP 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 IR is picked up over a circuit extending
from (). on delay! bus, conductor 133, back
contacts 258 to 285, inclusive, conductor 288,
back contacts 267 to 271, inclusive, conductor
278, front contact 280 of relay iDSI (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 IR,
to (—). Relay IR closes a stick circuit for itself
at its front contact 218, which excludes the series
circuits ineluding the back contacts of the R and
RP -relays of the other groups. Relay IRP is
picked up over a circuit closed at front contact
285 of relay {R. The picking up of relay IRP
and the consequent opening of its back contact
271 opens the above described pick-up circuit for
relay IR, so that this relay is now dependent upon
its stick circuit for its energization.

It will now be assumed that a second traln 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
designaticn storage group, it will be obvious that
this requires the picking up of relay 2DS4, which
in turn requires that code receiving relay 4PSt
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 {PS!, 2PS! and 3PSt are not
picked up. Relay 4PS! is picked up on the fourth
step in the manner previously described.

During the execution period at the end of the
cycle, relays 2DSH, 2DS2 and 2DS3 are left down
and relay 2DS4 is picked up over a circuit pre-
viously described and including front contact 181
of relay 4PS!, the lower set of selecting back con-
tacts on the R and RP relays, up to contact 258

.of relay {RP and then by way of front contact

258 and the lower winding of relay 2DS4, to (—).
Relay 2DS4 is stuck up over a circuit extending
from (4), front contact 286 of relay iRP, front
contact 287 and upper winding of relay 2Ds4,
to (—).

- Lamp 4L is now lighted over a circuit extend-
ing from (4), back contacts 288, 289 and 288 of
relays ZDSI, 2DS2 and 2DS3, respectively, front
contact 29! of relay 2DS4 and lamp 4L, to (—);

At the end of the exectition period for the sec-
ond cycle, relay 2R is picked up over the same
circuit previocusly 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 2ZRP. The
opening -of - back contact 215 of relay 2RP opens
the pick-up circuit for relay 2R, so that this
relay -is dependent on its stick circuit for its
energization,

- Assuming 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 3DSI 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 grotuips, 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 had by analogy to the operation of the
first two groups previcusly explained.

The picking up of the first and third designa-
tion storage relays of the No. 3 group effects the
lighting of lamp i3L of this group, over circuits
which will be understocd by considering the cir-
cuit for lamp I3L of the No. 2 group as an
example.

The transfer relays 8R 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 will be apoarent 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 ecircuit
during ten cycles of operations of the steppers,
with the ccdes for registering these train classes
being provided in sequence by the cperation of
the exit buttons, shown in the left-hand portion
of Fig. 1, in different combinations.

Storage Iransfer—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 & 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 284, 295, 296 or 287 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 stcrage rslays 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 frains 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 T! (Fig.
2C) is associated. 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 T! is dropped and a circuit is closed at its

‘back contact 240 for picking up relay TPA. Re-
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lay TPA closes a circuit at its front contact 241
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
storagegroupat back contact §88and,in the exem-
ple assumed, relays {DSt, {DS2 and {DS4, which
were picked up, are released. It will be under-
stood that these relays release during the in-
terval between the opening of back contact 156
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 ftransfer operation.

The dropping of relay IDS4 opens the above de-
scribed circuit for lamp (241 and this lamp is
extinguished.

Relay IR is now dropped because the circuit
for its lower winding is open at open front con-
tacts 280 to 283 inclusive and the circlit for its
upper winding is open at back contact 246 of
relay 2R. The dropping of relay iR and the con-
sequent” opening of "its front contact 28% de-
energizes relay |RP which, due to its slow acting
characteristics, drops after a short interval of
time. . :

The dropping of relay IR 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
287 of relay TPC, conductor 248, front contact.
249 of relay 2DS4, back contact 28 of relay IR,
conductor 252 and lower winding of relay {DS4,
to (—). Relay IDS4 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 lamp 4L of this group, in the same manner
as indicated for the lighting of lamp 4L 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

286 of relay {RP and because its pick-up circuit ;

is open at front contact 258 of relay {RP. This
extinguishes lamp 4L 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 238 of relay 3R. Relay
2RP is now dropped because of open front contact
283 of relay 2R.

The dropping of relay 2DS4 completes a circuit

for again picking up relay {R which extends from .

(4, front contact 231 of relay 2RP, back con-
tacts 232, 233, 234 and 235 of relays 2DS{ to
2DS4 inclusive, back contact 277 of relay IRP,
conductor 278, front contact 283 of relay IDS4,

conductor 284 and lower winding of relay IR, ¢~

to (—). Relay IR closes a stick circuit for it-
self at its front contact 278, which is independent
of the above described pick-up circuit including
back contact 2377 of relay {RP, which pick-un
circuit will be opened by the picking up of relay
IRP in response to the closure of front contact
285 of relay IR.

The picking up of relay IRP completes the cir-
cuit for effecting the transfer from the No. 3
group to the No. 2 group and, since relays 3DSI
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4fid 3DS3 of the third group (mot shown) are

picked up, corresponding relays 2DSi and 2DS3
of the No. 2 group will be picked up in résponse
to the transfer operations.

Relay 2DSt is picked up over a circuit extend-
ing from (4), front confact 236 of relay (R
through the front contacts of the No. 3 designa~-
tion storage relays which are picked up (assumed
to be 3DSI and 3DS3 which have contacts corre-
sponding to front contacts 237 and 238 of relays
2DSt and 2DS3 respectively), back contacts 151
and 239 of relay 2R, front contacts {52 and 229
of relay IRP 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
2271 and 228 to (+), at front contact 286 of
relay IRP.

The picking up of relays 2DSi and 2DS3 com-
plete a circuit for lighting lamp. 8L which ex-
tends from (4), front contact 288 of relay 2DSH,
back contact 226 of relay 2DS2, front contact
225 of relay 2DS3, back contact 224 of relay 2DS4
and lamp 13L, to (—). This completes the trans-
fer from the No. 3 to the No. 2 group.

The dropping of relay 2RP, as previously de-
seribed, causes the dropping of relays 3DS! and

. 3DS38 (not shown) because of open front contacts

150 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 13L of this group and
effects the dropping of relay S8R, because its
lower winding will be open at the front contacts
of the storage relays of this group, similar to
contacts 229, 221, 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 210
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 2DSI (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 heing 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 (4) energy from
delay! bus conductor 133 during the execution
period, when a message is being registered on
the code receiver. The opening of back contact
129 of relay LO! (effected during the receiving of

. a code) and the opening of back contact 13{ of
A5

relay EX! (effected during the execution of a

o

code) removes (+4) from conductor 132, which

(+4) is required for picking up a transfer relay,
such as relay ZR over a circuit including con-
ductor 183, back contacts 258 to 265 inciusive,
conductor 266, back contacts 267 to 275 inclusive
and one or more of the front contacts 220, 221,
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
T? effects the dropping of relays TPA, TPB and
TPC and since back contact 156 of relay TPB is
closed before front contact 245 of relay TPC is
opened, (4) energy is maintained on the stick
circuits for the relays of the No. 1 designation
storage group. Likewise, since back contact 21
of relay TPB is closed before front contact 2417
of relay TPC is opened, (4-) 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 confact {56 of relay TPB
befere it is reclosed at front contact 245 of relay
TPC &as previously described. This extinguishes
lamp 4L. Relay IR is again dropped because all
of the contacts 280 to 283 inclusive are open and
relay IRP is dropped because of open front con-
tact 285 of relay IR.

Relays IDS! and IDS2 are now picked up in
response to the transfer from the No. 2 to the No.
1 group. Relay DS is picked up over a circuit
extending from (), front contact 247 of relay
TPC, conductor 248, front contact 237 of relay
2DSI, back contact 183 of relay (R, conductor
{94 and lower winding of relay IDSi, to (—).
Relay {DS3 is picked up (because relay 2DS3 is
up) over a circult extending from (<), front
contact 247 of relay TPC, conductor 248, front
contact 238 of relay 2DS3, back contact 242 of
relay iR, 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 froat
contacts 157 and 214 of relays iDS! and iDS2
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 relay {RP drops relays ZDSi
and 2DS3 because of open front contact 288 of
relay {RP. This extinguishes lamp {31: of the
No. 2 group.

Relay 2R is now dropped because front con-
tacts 220, 221, 222 and 292 of the No. 2 group of
storage relays are all open and relay 2RP is
dropped because of open front contact 288 of
relay 2R.

The dropping of relays 2DS{ and 2DS3 close a
circuit for picking up relay IR which extends
from (), front contact 23{ of relay 2RP, back
contacts 232 to 235 inclusive of the No. 2 group
of relays, back contact 277 of relay {RP, con-
ductor 279, front contacts 286 and 282 in mul-
tiple of relays {DSI and IDS3, conductor 284
and lower winding of relay IR, to (—). Relay
IR completes its above described stick circuit and
effects the picking up of relay {RP by closing

10

15

20

25

35

40

60

70

»




10

—
<t

o
T

30

35

40

potl
=

@
St

60

10

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,
reley T! is picked up and relays TPA, TPE and
TPC are dropped as previously described. When
the third train enters the leaving block relay T!

"is again dropped and relays TPA, 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 43L of the first group is now
extinguished and relay iR is dropped because all
of the conitacts 288 to 283, inclusive, are opened
and relay IRP is dropped because of open front
contact 285 of relay {R.

When the third train leaves the leaving block,
relay T! 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 PSP! 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 unloaded, by
means of the circuit including front contact 219
of relay 9R, front contact 2186 of relay {ORP and
the lowermost front contacts of the code receiver
relays. When this cperation is effected, a twelfth
code is kept away from the code receiver by the
picking up of relay PSP! and the consequent
opening of its back contacts 200 to 203, inclusive.
Relay PSP! is picked up over a circuit extending
from (+4), back contact 284 of relay SB!, con-
ductor 205 and any one or more of front contacts
218, 218, 298 and 289 and the winding of relay
PSPPI, to (—). Relay PSP! is stuck up over a cir-
cuit closed at its front contact 217, which stick
circuit is effective until the code is unloaded from
the code receiver and lcaded 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.

Extension receiver.—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 extiension storage groups
in response to three successive unloadings of the
No. i storage group.

With the three designations above assumed,
that is, train classes 124, £ 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
WPP! is picked up in response to switch control
lever SMI! being in its normal pcsition.

It will be recalled that code 124 was the first
code stored in the No. 1 group, effecting the pick-
ing up of relays {DS{, {DS2 and {DS4. When
relay TPA picks up in response to the first train
entering the leaving bleck as above described and
before relay TPC picks up, a circuit is closed for
picking up relays {ADS{, {ADS2 and {ADS4 of
the No. 1A extension storage group.

2184,702

The circuit for picking up relay [ADSI extends
from (), front contact 394 of relay TPA, back
contact 2085 of relay TPC, front contact 306 of
relay IDS!, front contact 307 of relay WPPL,
back contact 308 of relay A3R, back contact 308
of relay A2RP, back contact 309 of relay A2R,
conductor 310, back contact 311 of relay AiIRP,
back contact 312 of relay AIR and lower winding
of relay 1ADS!, to (—). Relay {ADS! closes a
stick circuit for itself extending from (4), back
contact 313 of relay ATPB, front contact 3(4
and upper winding of relay 1ADSH, to (—).

Relay {ADS2 is picked up over a circuit in-
cluding contacts 384 and 305 above described,

front contact 2315 of relay 1DS2, front contact }

316 of relay WPP!, back contact 30i of relay
A3R, back contact 317 of relay A2RP, back con-
tact 318 of relay AR, conductor 318, back con-
tact 328 of relay AIRP, back contact 32{ of relay

AR and lower winding of relay {ADS2, to (—).’

Relay IADS2 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 IDS4 and WPP!, back contacts 3083, 3256 and -

326 of relays A3R, AZRP and AZR, conductor 321,
back contacts 328 and 329 of relays A{RP and
AIR and lower winding of relay [1ADS4, to (—).
Relay IADSA 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 331 prevents
the picking up of relay AiR. until sufficient time
has elapsed for picking up the required 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 338 of relays A3RP, A3R, AZRP
and A2R, conductor 337, back contact 338 of

relay AIRP and front contacts 339, 340 and 34(°

in muitiple of relays {ADSi, 1ADS2 and (ADSA
and lower winding of relay AIR, 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 AIRP.

When the second train enters the leaving
block the operation of relays T!, TPA, TPB and
TPC transfers the next indication, which is
stored on the No. 1 designation storage group,

to the No. 2A exfension 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 2ADSH is effected (since relay
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iDS4 is assumed to be picked up) over a circuit: g5

including front contact 323 of relay IDS4 and
the previously described circuit, which now ex-
tends through front contact 328 of relay AIRP
to the lower winding of relay 2ADS4. Relay
2ADS4 is stuck up because of closed front con-
tacts 344 and 345. Relays AZR and A2RP oper-
ate in a manner similar to that described in con-
nection with relays AIR and AIRP for selecting
the No 3A extension storage group of relays.
When the third train enters the leaving block,
relays T!, TPA, TPB and TPC operate as before
and, since it is assumed that relays I1DSI and
IDS3 are picked up, obvious circuits are com-~
pleted through front contacts 307 and 347 of re-
lay WPP! and front contacts 308 and 348 of re-
lay A2RP for picking up relays 3ADSI and
3ADS3. These relays are stuck up over a circuit
including front contact 349 of relay A2RP.
Relays A3R and A3SRP aire now operated in a

manner similar to the operation of relays’
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AR and A{RP 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 manner simi-
lar to that disclosed in connection with the No.
2 designation storage group of Fig. 2B.

The circuits including front contacts 358, 3514,
‘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 he 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 confrolled 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
‘which need not be described in detail. It will
‘be apparent that the transfer from the No. 3A
‘extension storage group to the No. 2A extension
‘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 358 of re-
lay ATPC.

When a train leaves the leaving block, relays
TPA, TPB and TPC are dropped in sequence, the
‘stick cireuit for the AIR, A2R and A3R relays is
opened at front contact 357 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, 340 and 34! of the
No. 1A group, being closed.

The circuits including front contacts 358, 35
and 362 of relays ASRP, A2RP and A{RP are for
a purpose similar to that deseribed in connection
with front contact 231 of relay 2RP, that is, they
provide pick-up circuits for picking up a lower
‘numbered AR relay when ifts associated storage
-relay group has a code stored thereon, after the
“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 WPPL, in response
“to the operation of lever SMI! to its reverse posi-
‘tion, may select circuits at back contacts 287,
316, 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

65

of such an additional group of storage relays.
Auziliary 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

11
a train is niot registered in and registered out as
it should be. .

An emergency suppression button ESB! 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
{DSI, IDS?2, IDS2 and IDS4 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
287 (4) 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
relays TPB 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 deenergized 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 ECB! 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 ECB! 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 {DSI, {DS2, {DS3 and
{DS4 he will have to depress the push buttcn
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 T! will drop relay

4

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 ECB!
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 transmitier

ilustrated 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. 1
and connected to the system at the bus wire
connections illustrated in Fig. 2, to which the
legend “same as at other station” is applied.
Similarly, a code receiver and any desired num-
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 o 2D, inclusive, to the bus connections
illustrated in the lower right-hand portion of
Fig. 1A bearing the legend “same as at other
station.”

5

10

15

20

30

35

40

45

50

180

65

70

Lock out.—When a cycle of operations is ini- 75




Ut

19

16

25

30

35

40

435

50

12

tiated from the end of the system illustrated in
g, 14, 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 LO! 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 & maintains the pick up circuit of relay LO
at the transmitting end open, which pick up
circuit was previously opened at back contact
3 of relay PC, so that relay LO is inefiective
during such & cycle. :

Similarly, when transmission is effective the
other way over the line circuit, relays C! and
PC! are picked up to apply positive energy from
line battery LB! to the line circuit which picks
up the line relays and lockout relay LO of Fig.
1A. Front contact 87 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

SB! and the consequent opening of its back con-.

tact 103 opens the pick up circuit for relay LO,
so that this relay will not be picked up during
such a cycle.

The so called over-powering methoed of lockout
is employed in the present system, that is, bat-
tery LB is of considerably higher potential than
battery LBl In the event of a simultaneous
start at both ends of the system, relays C, PC, Ct
and PC! will be picked up at the same time.
Since the potential of battery LB is higher than
that of battery LB!, current will flow from the
(+) terminal of battery LB over the line circuit
in such a direction that polar contact 93 of
relay ¥ and polar contact {5 of relay F! will
be positioned to the right. Relays FA and FA!
will be picked up, after which relays SA, SAl,
SB and SB! will be picked up in the manner
previously described.

The picking up of relay SA and the conse-
quent opening of its back contact 29 cpens the
pick up circuit of relay C, but this relay is stuck
up becausa contact 34 of relay Fis in its right hand
dotted position. The picking up of relay SA!
and the consequent opening of its back contact
289 opens the pick up circuit of relay C! and
since the stick circuit for this relay is open
(contact {15 of relay F! being in its right hand
dotted position and front contact 383 of relay
SB! not yet closed), relay C! will drop outb.

Since reley C remsins picked up, the circuit
including its front contact 40 remains closed
for energizing relay PC, but since relay C! drops
out the circuit including its front contact 364
is opened so that relay PC! is dropped out. This
removes battery IB! from the line, connects
lockout relay LO! in the line and maintains the
line energized from battery LB of Fig. 1A. The
system then steps through its cycle, with the
Jocation illustrated in Figs. 1 and 1A trans-
mitting.

Incomyuleie cycle—A BZ relay is provided at
each end of the system for opening up the line
and sounding an alarm in the event of an in-
complete cycle. The operation of relay BZ of
Fig. 1A will be explained and this explanation
will be typical of the operation of relay BZ! of
Fig. 2.

An incompilete cycle (which may be due o 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 (+4), back contact 7 of
relay EX, front contact § of relay SB, back
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contact 5 of relay SA, and winding of reldy
BZ, to (—). The closure of front contact 8 of
relay BZ completes a circuit for the buzzer alarm
and the closure of front contact 8 closes a stick
cireuit for relay BZ. The opening of back contact
48 opens up the line and the opaning of back con-
tact 37 opens up the start circuit. The operators
at each end of the system 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 RLBI, the latter not shown.

Having thus described a train describer sys-
tem as one specific embodiment, it is to be under-
stocd 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 comhination; a plurality of frain 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 sterage relays
for allowing or not allowing a train description
to be registered in such unit; of a two-position
muitiple contact switch connecting the out-put
transfer wires of one unit to thz in-put wires of
one or 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

moves; and means including a track relay asso- &

clated 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 cther two of said train describer

units depending on the position of said two-posi- ©

tion multiple contact switch.

2. In combination, three train dsscriber units
each including a first and a second bank of
storage relays each bank including o plurality

of storage relays of which each bank will de-:

seribe a train class by the condition of energiza-~
tion of its storage relays, a traunsier. relay be-
tween 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 sscond bank, a szt of
double throw contacts one contact for each
storage relay which contacts by their position re-

flect the position of a frack switch over which. 5

said train moves for connecting front contacts
of the first bank of storage relays of one de-
scriber unit to the storage relays of the second
bank of one or the other of the remaining two

describer units depending on the position as-.

e

sumed by said double throw contacts, a detector
track relay asscciated with said track switch,
and transfer circuits for transferring a train de-
scription from the first bank of storage relays of

one describer to the storage rzlays of the sec-:

ond bank of one or the other of the two remain-
ing describers depending on the position of said
double throw contacis each including a front
contact of a storage relay of the first bank of
said one describer, one of said
contacts and a contact closad when s2id detector
track relay is deenergized, whereby the train de-
scriptions stored in the storage relays of the two
banks in one of said describer units may bhe
transferred to either one or both of the other

double throw-
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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 twe diverging track sections; a
detector track circuit associated with said track
switch; three train deseriber units each com-
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 frain 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 traffic relay con-
trolled by said iraffic 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
sald first repeater traffic relay will deenergize
said storage relays to cancel the train descrip-
tion stored therein; means including a normally
oven contact of said trafic 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 normally 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 traflic 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 atb
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
2 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-cut
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 polar 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 lire 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.

10. In combination; a first train describer unit
for descrbing a first train; a second train de-
seriber 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-
seriber unit immediately after it is vacated with-
out having first been registered in either the
second or third of said train deseriber 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
ciass indicators associated with the receiver at
said first station, means for causing either the
transmitter at said first station or the trans-
mitter at said second station to transmit a plu-
rality 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
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
associated train class indicators to distinctively
indicate the order and classes of said trains,
train 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
ciass 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 means at said second station hoth 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-
seriber 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-
ually operable means associated with said first
train descriver 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
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
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
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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
multiple with a back contact of said track 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-

15

1513
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scriber unit for describing a second train and a
third train describer unit for deseribing 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 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 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 fthe storage relays of said second
unit; and two stick circuits for the transfer relay
of said first unit one including 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 frain 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. S )

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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