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RAILWAY SIGNALING

George R. Pflasterer, Greenville, Pa., assignor to :
The Union Switch and Signal Company, Swiss-
“vale, Pa., a corporatlon of Pennsylvama

Applicatlon February 12, 1943 Serlal No 475 595
(Cl 246--114)

8 Claims.

. My invention relates o railway signaling, and
particularly to signaling for-the control: of traffic
movements along intersecting tracks.

‘More spe-

cifically, my invention  relates to time ‘element -

means, for preventing a change of route in the
event of a momentary loss of shunt, and for:at
other times manually effecting a change of route.

In an arrangement which was: previously pro-
vided, an electrically operable’ device, such. for
example, as a thermal relay, becomes energized
' automatically, for preventing a change of route,
in-the event of a momentary loss of shunt while
a train‘is approaching'a signal which governs
traffic movements-across-an intersection of two
tracks. A separate time element device, such for
examiple, as-a clockwise time release,” was pro-
vided for at times manually effecting a change
of route. -

One feature of my invention is the provision of
means for at time§ controlling manually, for ef-

fecting a change of route, the same time element,

devices as are controlled automatically for pre-
venting a change of route in the event of a mo-
mentary.loss of shunt.

I shall describs one form of apparatus em-

bodying my invention, and shall then polnt out
the nevel features thereof in claims;-

In the accompanying drawings, Figs. 1A to 1F

contact 2P—25 shown adJacent the symbol for. :
relay (H in the upper left-hand portion of Fig.

1B, is identified by the number 25 separated by. a - ‘

dash. from the prefix 2P which is the reference

character for relay 2P by which this contact is-

operated.
Referring first to Fig. 1A two mtersectmg rajl-

“way tracks are de51gnated by the reference.char-

.-acters X and Z, and are divided into sections by
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insulated joints‘5.  Track X is divided into sec-

- tions "AIT, IT and A2T, and.track Z-is divided

into sectmns A3T,; 3T and AAT. - A track battery

o8 is. connected across. the rails adjacent one end

of each section’,‘ and a. track relay designated by
a reference character which is the same as the
reference character for the associated track sec-
tion. except that it includes the letter R instead
of the letter T, is connected across the rails ad-
jacent the opposite end of each section. Track
sections AIT, A2T, A3T and A4T will be referred ‘
to as approach sections, and sections 1T and 3T
will be referred to as.crossing track sections.
Signals-designated by the reference characters
i-and:.2 are located adjacent the ends of track -
seetion 1T for governing traffic movements in op-

‘posite-directions on track X across the intersec-
-tion -of .the two tracks.

Signals designated by

- the reference characters-3 and 4 are located ad-

inclusive, are diagrammatic views showing onhe

form: of apparatus -embodying my. invention, in
which Fig. 1A shows two intersecting railway
tracks with two signals for each track, one on
.each side of the intersection, for governing traffic

movements in opposite directions over the inter- ;

section; Fig. 1B shows energizing circuits for sig-

nal control relays; Fig. 1C shows control circuits-

for signal repeater stick relays; one for each sig-
nal; Fig. 1D shows. control-circuits for thermal
time elerment devices, cne for.each signal; Fig. 1&
shows control ecircuits for manual control stick
relays, one for each track; and Fig. 1F ‘shows
control circuits: for dlrectlonal stick - relays one
for each track. :

Similar reference characters refe1 to sumlar
parts in each: of the views.
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jacent the ends of frack isection 3T for govern-
ing traffic. movements: in- opposite  directions on
track Z across the intersection of the two tracks, .
As here shown, each of :these signals is-of the
color light type having -a proceed lamp G and a
stop lamp R, but may be of any other sultable
design. -

I shall assume that trafic movements toward
the right; as shown ‘in the drawings, on'tracks

" X and Z are in-the eastbound direction; and that

40

- In'each of the views, the contacts operated by .

the various relays or other devices are identified
by ‘numbers, such nhumbers having distinguish-

ing prefixes’ from. which .they  are . separated
- by a-dash when the contacts are shown apart °
from the relay or other device by which they are "
operated. ' The prefix for each of these contact.

.. numbers comprises the refererice character for
the respective relay or other device by which the
associated  contact is operated. For example,

traffic movements toward the left, as shown in
the drawings, are in the westhound direction.
Referring now. to Fig. 1B, circuits. are here
shown for energizing signal control relays IH, 2H,
3H and 4H for signals i, 2, 3 and 4, respectively.
InFig, 1C, pick-up. and' stick. circuits 'are

;shown for energizing -signal repeater stick re-

lays IP,2P, 3P and 4P for signals 1, 2, 3, and 4,

T espectlvely

In Pig. 1D, clrcults are shown for. energ1z1ng

‘time element devices IE, 2E, 3E and 4E for sig-

nals (-2, 3 and 4, respectively. . As here shown,
time element devices E are of the thermal type,
but may be of any other suitable design.

“In Fig, 1E, pick-up.and stick circuits are shown
for energizing manual control .stick relays 1US
and 3US for tracks X and Z; respectively. .
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In Fig. 1F, pick-up and stick circuits are
shown for energizing directional stick relays IS
and 3S for tracks X and Z, respectively. Push
button circuit controllers {U and 3U are pro-
vided for tracks X and Z, respectively.

As shown in the drawings, all parts are in their
normal condition, that is, each of the track sec-
tions is unoccupied and hence: the track: relays
are energized; the red or stop lamp R for each of
the signals is lighted; relays IP, 2P, 3P, 4P, IUS
and 3US are energized; and relays (H, 2H, 3H,

4, IS and 38, and time element devices IE, 2E, ,

3E and 4E are deenergized.

With relay |H deenergized, the circuit by which
lamp R of signal { is lighted passes from termi-
nal B of a suitable source of current, through the
back point of contact IH—T, and lamp R of sig-
nal | to terminal 0 of the same source of cur-
-rent. Lamp R of each of the other signals is

lighted by a circuit which is similar to the cir- :

cuit shown for lamp R of ‘signal 1, and is there-
fore not shown in the drawings:

‘Relay P, shown in Fig. 1C, is energized by a
stick circuit passing from terminal B, through
contact 1H-—8, contact- 9 of relay [P, and the
winding of relay IP to terminal 0. Each of the
relays 2P, 8P and 4P is energized by a stick

circuit which is similar to the stick circuit just

traced for relay IP and will therefore be readily
understood.

Relay {US is energlzed by two stick circuits,
one of which passes from terminal B, through
contact {U—10, contact 13 of relay IUS, and the
winding of relay 1US to terminal 8. The other
stick circuit passes from terminal B; through
contacts 3P—I1 and 4P—12; contact {3 of relay
{US, and the winding of relay 1US to terminal 0.

I shall assume that an eastbound train on track
X enters section AIT, deenergizing track relay
AlR. Relay {H will therefore be energized by
a circuit passing from terminal B, through con-
tacts {R—15, 3R—I16, 4E—I{1, 3E—I8, 4P—I9,
3p—-20, 3US—21,
A2R—23, back point of contact AIR—24, contact
2P—25 and the winding of relay |H {0 teriminal 0.
With relay {H energized, the circuit previously

traced for lamp R of signal { will be opened at

the back point of contact IH—T, and lamp G of
this sigral will be lighted by a circuit’ passing
from terminal B, through the front:.point of con-
tact IH—17, and lamp Gto terminal 0. With relay
{H energized, the stick circuit. traced for relay
{P will be opened at contact IH—8, causing relay
I1P to become deenergized. With relay P deen-
ergized, a pick-up circuit for relay (US will be
completed, passing from terminal B, through con-
tact {P—28, and the winding of relay (US to
~ téerminal €. There will be no change in the condi-
tion. of relay 1US, however, since it is already
energized by its stick circuits previously traced.
With relay [P deenergized, one of the stick cir-
cuits for relay 3US will be:opened at contact

iP—ii, but relay 3US will: remam energized by

its other stick circuit.

The train, upon passing’ signal I, will deener-
gize relay IR, and ‘hence the: circuit  previously
traced for relay {H will be opened at contact
{R—I{5, causing relay I|H to become deenergized.
Green lamp G of signal § will therefore be extin-
guished, and red lamp R will ggain become lighted
by its circuit previously traced.

When the train leaves section AIT, permitting
relay AlIR to become: energized, relay IP will
again become -energized, by a- pick-up: circuit
passing from terminal B, through contacts {H~8,
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AIR—27 and IR—28, and the winding .of relay
iP to terminal §. Relay P, upon becoming ener-
gized, opens the pick-up circuit previously traced
for relay {US through contact {P—26, but relay

~ {US will remain energized by its stick circuits.

With relay [P now energized, relay IS will be-

- come energized by a pick-up circuit passing from

10
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{8—22, front point of contact -

45
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terminal B, through contact 29 of push button
circuit controller (U, contacts (P—30, 2P-—3i,
and {R--32, and the winding of relay IS to ter-
minal 8.

When the train enters section A2T, a stick cir-
cuit will be completed for relay IS after the train
has left section AIT, passing from terminal B,

- through contact 298 ‘of circuit controller (U, back

point of contact A2R——33, front point of contact
AlIR—34, contact 35 of relay 1S, and the winding
of relay IS to terminal 0.

When the train leaves section {'T, the pick-up
circuit traced for relay (P will be opened at con-
tact 1R—28; but relay {P will remain energized
by its stick circuit previously traced. - While the
train-is receding through section.A2T, relay IS

-will be retained in the energized condition by its

stick circuit previously traced, and therefore the
energizing circuit. for relay 2H will be open at
contact. §S—22, which prevents relay 2H from
becoming energized for clearing- signal 2.

“When the train leaves section A2T, the stick
circuit. traced for relay IS will become opened
at.the back point of contact A2R—33, and hence
relay §S will become deenergized. This will com-~
plete the return of all parts of the apparatus to
the normal condition.

I shall again assume-that an eastbound train
enters section A{T, effecting the energization of
relay 18, as previously described, which then re-
sults in the lighting of lamp G of signal- | as
before. I shall further assume that, before the
train reaches signal f, & momentary loss of shunt -
gecurs in approach track section AT, so that re-
lay AIR becomes momentarily energized. With
relay {H thus deenergized, signal { will again he
controlled to display the red or stop indication.
Relay §P will not, however, become energized by
its pick-up circuit since contact (R—28 is now
open. With relay {P deenergized, the circuit for
relay 2H will be-open at contact. {P—439, and the
circuits -for' relays 3H and 4H will be open at
contact, {P—43, and hence none of these other
sigrials can be operated to the proceed condi-
tion. An energizing circuit for relay. tE is now
closed, passing. from terminal B, through con-
tacts AIR—36 and 1P—38, and time element de-
vice {E to.terminal 9. Upon the: termination of
the momentary loss of shunt before time element
device 1B has had time to close its front contact,
relay IH will again become energized by its cir-
cuit previously traced, causing signal | to again
display the green or proceed indication.

I.shall again assume that an eastbound train
enters gection AIT, effecting the lighting of lamp

G .of signal | as before, but that the train stops

85
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before reaching signal 1, for some reason. I:shall
further assume that it is then decided to permit
an eastbound train, which has now arrived on
section A3T of track Z, to proceed over the cross-
ing before the train on track X. :

A trainman will therefore depress push button
circuit controller 3U, thereby opening ccntact
3U—1 in one of the stick circuits for relay 3US,
causing relay 3US to become deenergized since
the other stick circuit: for relay 3US:. is at this
time open at contact IP-—Iil. With relay .3US
deenergized; ‘the circuit. traced: for relay (H will
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- be ‘opened at. contact: 3US—2| causing relay AH'
to become deenergized, and thus causing signal:f:

_to’ again” display: the:stop indication..” A second:

* energizing cireuit for.time element device 1B will:

now:be.closed, passing from terminal B, through

contacts 3US—37 and 1P—38, and time element:

3

j‘ of & momentary loss of shunt.in an: approach"
.-track section, to enforce a time interval, after a-

device |E {0 terminal 0; 'Time element device (E;
upon ‘closing its front contact, completes a sec-:

ond pick-up circuit for relay (P, passing from-ter-

minal B, through contacts 1H—8 and 1E—39,

 and the wihding of relay IP:to terminal 0. Relay

IP, upon becoming energized; opens the energiz-.
ing ¢ircuit:-forrelay IE at-contact IP-—38, causing

time! element;; device!:IE to.become deenergized:

--As’soon as time elément device |E has .cooled”

summently for.its 'back contact to close, a circuit

will be completed for energizing relay 3H passing-
IR—15; .
3R—16, 2E—40, (E--41, 2P—42 P43, 1US—44;.

o from.-terminal: B, through ' contacts

3S——45,“ front :poidt of contact ASR—46, back

10

train backs out ‘of an..approach track section,
before a-signal for a different route can be cleared,
ahd to effect a ‘change in route if, aftér a signal

‘has been cleared for one track,. it is desired. to:

return: that signal to:stop before a train: passes
it, and then permit: a s1gna1 to clear for the othe1 ‘
track.. "

Although I have herein. shown and descubed‘
only.-one form of railway  signaling: embodying

“my:‘invention, it is understood -that various:
- changes and modifications may be made therein*
* within the scope of the appended claims without

15

departing from the spirit: and scope of my in-.

~-vention.

20

point of contact ASR-—47, contact 4P-—48, and the:

winding ‘of relay 3H:to terminal:0.. Relay 3H;

-upon . becoming energized, extinguishes the red,
lamp:of signal 3 and effects the lighting of green

lamp G- of signal‘3.. The operation of the ap-

»paratus. for track' Z ‘as the train proceeds. will .
‘now be similar to ‘the operation previously. de-.

scribed for themovement of a train over track X:

When, the train leaves section 3T, relay 3R will’

hecome. energized, permitting relay 1H to-again
‘become energized, :and signal | to again be oper-
ated to the: proceed  indication. ;

“I'shall now assume again. that s tram on track

X-enters section AI'T, after the return of all parts ‘

of - the:apparatus to the normal’ condition, catis-
. ing signal 1 to: display: the proceed indication. I
shall -further assume that the train then stops
and reverses its movement, backing.out of section
Al'T. “Time element device 1E will then be ener-

.gized ~by +a - circuit - passing: from terminal “Bi.
iP—38, and time!

through contacts AIR—36 and
element device 1E to termma] 8. Wlth time: ele=

- ment device 1B energized, relay {P.will becomg :

energized by its second pick-up: circuit previously

traced. With relay 1P eénergized; time element de=
vice IE will become deenergized because:contact

iP—38 will be open in the energizing cireuit for

“ time: element device.IE. ' The apparatus is there- ‘

by restored to its normal eondition.
I shall now again assume: that an. eastbound
train-on track X enters section AIT, causmg sig-

" nal- I to display the proceed indication, and that,

the train then proceeds: over the 1ntersect10n but
that after passing sighal-2 it is-decided to reverse

the direction of traffic. movement, and hence the -
train stops in section A2T. In order fo:clear sig-

..nal 2,:g trainman:will depress push button 1U,

thereby opening.its contact 29.and breaking the

stick circuit previously traced for relay 1S.: Re-
lay IS will therefore be deenergized, and a ¢ircuit

will now be completed. for energizing relay 2H:

25
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Having thus described my mventlon what I ‘
claim js:’ :
1. In control: means for railway: s1gnahng for
two intersecting railway tracks, including a sighal
for each of said tracks each mnormally displaying

-a- stop :indication ‘and each' also. capable of dis-'.

playing a’isecond indication for directing traffic
movements across the intersection of said tracks,:
the combination comprising, a norinally energized

. repeater -stick relay:for each:of said’ signals, a

time elementdevioe for each of said signals, a.nor-"
maglly energized manually oontrollable stick relay
for each of said tracks, automatic means for-con:
trolling each:of said signals to display its second
indication . when s train on its track. approaching
the intersection-arrives at a given distance from
the signal if the repeater stick relay for the other
signal ‘and the manually controllable stick ‘relay
for 'the other track are energized, means foride-

- energizing each of said repeater stick relays if its

40

signal is.controlled to display. the second:indica-.
tion; manual means for deenergizing the man-

ually  controllable stick relay for each of said '

tracks ‘only if the signal for the ‘other track is'
controlled to display the second indication, a pick-

+ up-eireuit:for each of $aid manually controllable
-stick relays controlled by-a back contact of the -
45} ‘energlzmg circuit for:each of said time element

repeater stick relay for the sighal for its track, an

devices closed if the repeater stick relay for-its

" ‘own signal is deenergized and if a back contact

50
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of the manually controllable stick relay. for the
other track is closed, and'means controlled by en-:
ergization of each of said time element devices for
energizing the repeater stick relay for'its signal.

' 2. In' control ‘means for railway signaling forv
two intersecting ‘railway tracks, 1ncludmg a sighal
for each. of said tracks each normally displaying
a stop indication and each also'capable of dis~

‘ playmg 4" second indication for dxrectmg traffic
- movements across the intersection of said tracks;
: the combination comprising, a normally energ1zed

60

1epeater stick relay for ‘each of said signals, a

_time element device for each of said signals; au- -

which:is the same as the circuit previously traced .

for relay IH as far as contact 1S—22; -and then-

passes: through : the front pomt of - contact
AIR—24, back ‘point of contact A2R~<23, contact
iP—48, and the winding of relay 2H to termmal

0. Relay 2H will then effect the lighting of lamp *

G of signal 2, similarly to the manner described
in which relay IH effects the llghtmg of lamp G
of signall.: .

From the foregomg descriptlon and the accom-
-~ pany’ drawmgs it follows that in apparatus: em-
bodying ‘my 1nvent10n for rauway s1gna11ng for

tomatic means for controlling’ each of said sig-
nals to dlsplay its second indication when's train

" approaching the intersection arrives at a given

5. distance from' the. signal if the repeater stick

relay for the other signal is energized, means for

- deenergizing each of said repeater stick. relays'if

its signal is controlled to display the. second indi-
cation, manually controllable means. for each. of

'said signals for initiating return- of .its signal to

_ the stop indication and for effecting energization.

intersecting tracks, the same time element device.

is used to prevent a change of ;_oute in the event

of the time elément device for its signal only if
the .repeater stick relay for .its signal js:deen-:
ergized, and means responsive .to -each of :said.

“time element . devices 'after  becoming ‘energ‘ized_:‘




4.

for: energizing the repeater: stick: relay for- 1ts~;

signal:

3.:Incontrol means for: railway: mgnalmg for.

~ two intersecting railway tracks; including-a signal
for:each of said tracks: each normally: displaying
a:stop:indication and each also-capable-of display-
ing a’second indication for directing traffic move-

ments across. the intersection. of 'said tracks, the .

combination comprising, a normally energized
repeater: stick: relay: for each of said signals,-a
time element device for-each of said signals, auto-
matic. means: for controlling each of said signals

to.display its-second indication when a frain ap--
proaching the intersection arrives: at a given: dis-:

tance from the signal if the repeater stick relay
for the other signal is energized, means for
deenergizing each of said repeater stick relays if

10:

15:

its signal is controlled to display the second indi~ -

cation, a normally closed manually controllable

. contact: for: each of said tracks each of which:

upon becoming opened initiates return of the sig-
nal for:the other track to the stop indication; a
traffic. responsive contact for each of said signals

each closed only.if there is no approaching trairn.

within the given distance from its signal; a first
and: a- second. circuit for energizing each of said
time. element: devices: each controlled by a back
contact of the repeater stick relay for the cor=
responding signal and the first circuit also con-
trolled. by the traffic responsive contact for the

same signal and the second circuit also controlled:

to become closed only if the manually controllable

contact. for the other track:becomes opened, and:

means responsive to each of said. time element
devices after becoming energized for energizing:
the repeater stick relay for its signal. -

4. In control means. for railway signaling for
two. intersecting railway tracks, including a sig-
nal for each of said tracks each normally display-
ing a stop indication and eadch also capable of

displaying @ second indication for directing trafiic-

movements aeross the intersection of said tracks,

20;

25.
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the combination comprising; a normally energized. .

repeater: stick relay for each of said signals, a
time: element device: for- each. of said signals, a
manuglly controllable stick relay for each of said
tracks, a normally closed manually controllable
contact. for each: of said manually: controliable
stick relays, a: pick-up circuit. for each of said

manually controllable stick relays controlled by a.

back contact.of the repeater stick relay for the
~ signal .for the associated track, a stick circuit for

each of said manually: controllable stick relays.

controlled . by its manually controllable contact;

automatic means for controlling each of said sig-.
nals to display its second indication when a train.

approaching the intersection. arrives at a given
distance. from the signal if the repeater stick
relay for the other signal and the manually con-
trollable stick relay for the other track are ener-
gized, means for deenergizing each of said. re-
peater stick relays if its signal is controlled to
display the second indication, an energizing cir-
cuit. for each of said time element devices con-

trolled by a back contact of the manually con-

trollable stick relay forthe other track, and means
controlled by energization of each of said time
element devices for energizing-the repeater stick
relay for itssignal.

5. In confrol means for railway signaling for *

two intersecting railway tracks; including a -sig-
nal for each of said tracks each normally dis-
playing-a stop indication and each also capable
of displaying a second indication' for directing

traffic movements across the intersection of said

45
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tracks, the: combination comprising, & normally; .
closed repeater contact.for each of said signals:
each of which becomes: opened if its signal. is:
controlled to display the second. indication; auto-
matic means for each of said signals: responsive:
to an approaching train for controlling its-signal
to display the second indication if the repeater
contact for the other signal is.closed, a time ele-
ment: device for: each of said repeater contacts;.
means controlled by each of said time element:
devices after becoming energized for effecting the
closing of the corresponding repeater contact:
after its signal is again.controlled to indicate stop;
automatic means for energizing each of said time:
element devices if a train backs away from: its
signal, and manually controllable means: for en--
ergizing each of said. time element devices and-
for returning: its signal to the stop:indication
while a train is approaching its signal.

6. In control means: for railway signaling for:
two. intersecting railway tracks, including a sig=
nal for each of said tracks each normally dis-
playing a stop indication and each also capable:
of displaying a second indication for directing:
traffic movements across the intersection of said:
tracks, the combination comprising, a normally:
closed repeater contact for each of said signals:
each of which becomes opened if its signal iscon=-
trolled to display the second indication, a.time
element. device for each of said signals, auto-
matic means for each of said signals responsive
to an approaching train for controlling its-signal
to: display the second indicaftion. if the repeater
contact. for the other signal is closed; means.con-:
trolled by each: of said time.element.devices:after:
becoming energized for: effecting the closing of
the.corresponding repeater contact after- its sig=
nal is again  controlled to indicate stop; auto-
matic: means for at.times energizing each of said:
time.element devices: if* the. repeater contact. for:
its. signal is open, and manually controllable:
means for at other times energizing each -of said:
time element devices if the repeater contact for:
its signal is open. and for returning its 51gna1 t0»
the stop indication. g

7. In, control means. for railway signalitig for'
two mtersectmg railway  tracks; - including: two
signals for each. of said tracks one: for each di-.
rection each normally: displaying a stop indicax:

" tion and each also capable of displaying a sec-

ond indication for directing traffic movements:
across the intersection of said tracks; the com-
bination comprising, a directional stick relay for:
each of said tracks, a pick-up circuit for each

5 of said directional stick relays closed only if both

signals for -its track are controlled. to indicate:
stop and if its track is occupied by a train be-
tween the two signals for its track, stick circiit:
means. for each of said directional stick relays-
for then retaining the corresponding relay ener-
gized while its track is occupied by a train re-
ceding from the: intersection within a given dis<
tance beyond one of the signals for-its track; and:
means for controlling' each of said signals to dis--
play the second indication only-if the directional
stick relay for its track is deenergized.

8.'In confrol means for railway signaling for:
two 'intersecting railway tracks, including two.
signals for each of said tracks one for each direc-
tion each normally displaying a- stop indication
and each also capable of displaying a second in-
dication ‘for' directing traffic movements across
the: intérsection of said tracks, the combination’
comprising, a directional stick: relay for each of:
said-tracks, a repeater stick relay for-each of said-
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signals, a ‘pick-up. circuit for each of said re-
peater stick relays closed only if "its signal is
controlled to indicate stop after.a train has pro-
ceeded past its signal into the crossing track sec-

tion for'its signal, a stick circuit for each of said -
repeater stick relays for then retaininhg. its stick .
relay energized while its signal is: controlled to -

indicate stop, a pick-up circuit for each-of said

directional stick relays controlled by front con- -

tacts of the repeater stick relays for both signals
. for the corresponding track and clqsed only if its

‘10 energized.

track is occupied between its two signals, stick
circuit means for each of said directional stick
relays including a manually controlled normally
closed contact for then retaining the correspond-
ing directional stick relay energized while a train’ -
is' receding within a given distance from one of -
its signals, and means for controlling each of
said signals: to display the second indication only
if-the directional stick relay for ifs track is de-
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