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My invention relates to railway traffic gov-
erning apparatus and particularly to high-
way crossing signaling systems for single
track electric railways. '

One feature of my invention is the pro-
vision of polarized relays receiving energy
from the trolley wire or any other-conductor
which supplies propulsion energy to the vehi-
cle and which operates contacts for control-
ling the signals or other traffic governing
means at the highway crossing.

Another feature of my invention is the pro-
vision of means for indicating to an ap-
proaching trolley car the signal indication
being displayed on the highway, and for in-
dicating to a following car, traffic conditions
between the following car and the crossing,
as well as for indicating to vehicles on the
highway, traffic conditions on the railway
track in the vicinity of the highway.

T will describs three forms of apparatus
embodying my invention, and will then point
out the novel features thereof in claims.

Tn the accompanying drawings, Fig. 1is a
diagrammatic view of one form of railway
traflic governing apparatus embodying my
invention.
another form of apparatus embodying my in-
vention. Fig. 8 is a similar view showing
still another form of apparatus embodying
my invention. o :

Similar reference characters refer to simi-
lar parts in each of the several views.

Referring first to Fig. 1 of the drawings,
the numerals 1 and 1* designate the rails of
a stretch of electric railway track X which is
provided with a current supplying conduc-
tor 2, such as a trolley wire or third rail,
adapted to be traversed by a suitable train-
carried current collecting device, niot shown.

The conductor 2 is connected with ons termi-

nal @ of a source of energy, not shown in the
drawings, the other terminal o of which will
usually be grounded. A highway H inter-

" sects the track X and is protected on opposite

sides of the intersection by crossing signals
St and 82 Signals S® and S* are also pro-
vided adjacent the track X on opposite sides
of its intersection with the highway H to in-
dicate to the trainman the condition of the

Fig. 2 is a similar view showing

crossing signals S* and S2, and the signals 8¢

and S° are likewise provided along the track -

X at points remote from the highway to in-

- dicate to an approaching train traffic condi-

tions between it and the highway H, in a man-
ner presently to be described. The signals

91, 82, 83, 81:S% and S¢ may be either of the
two or three-position type but for the pur-

pose of this description are shown as being -

two-position signals, each comprising a green
lamp G indicating “proceed”, and a red lamp
R indicating “stop” and are energized by
electric current supplied from a local battery

3, through circuits controlled by a neutral:
~control relay K. :

Considering the parts in a normal condi-
tion, as shown in the drawings, current from

the battery 3 will flow from one terminal -

thereof, through front contact 4 of neutral re-

lay K, wires 5 and 6, lamp G of signal S*, and

wires 7 and 8 back to battery 3 and also from
wire 6, through lamp & of signal 82, and wires

9 and 8 to battery 3, thereby displaying “pro- =

ceed” indications to traffic moving in either
direction over the highway. Under these
conditions, -current from the battery 3 also

flows from one terminal thereof through.

front contact 4 of neutral relay K, wires 5

and 6, lamp R of signal S3, and wires 7 and
8 to the other terminal of battery 3; and also:
from wire 6 through lamp R of signal S* and

wires 9 and 8 back to battery 3, thereby dis-
playing “stop” indications to traffic moving
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11 either direction over the railway track X

and notifying the operator of the car-that
“proceed”-indications . are displayed at- the
highway H to traffic on the highway.

85

- Also current from the battery 8 flows from -

one terminal thereof through front contact 4.

of neutral relay K, wires 5 and 6, lamp G of
approach signal 8% and wires 7 and 8 back
to battery 3, and also from wire 6 through
lamp G of approach signals 8¢, and wires 9
and 8 back to battery 3. - o ‘

When the neutral relay K is deenergized,
as will presently be described, the front con-
tact 4 thereof is opened, and a back contact 10
of this relay is closed. This opens all of the
circuits previously traced and establishes a
circuit from one terminal of battery 8 through
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back contact 10 of neutral relay K, wires 11
and 12, lamp R of signal 8*, and wires 7 and
8 to the other terminal of battery 3 and also
from iire 12 through lamp R of signal S*
and wires 9 and 8 back to battery 3, thereby
displaying “stop” indications to traffic ap-
proaching the crossing from either direction
over the highway. Under these conditions
current from the battery 3 also flows from one
terminal thereof through back contact 10 of
relay K, wires 11 and 12, lamp G of signal
S¢ and wires 7 and 8 back to battery 3 and also
from wire 12, through lamp G of signal S*
and wires 9 and 8 to battery 3, thereby dis-

playing “proceed” indications to traific mov-

ing toward the crossing in either direction
over the track X. = Also current from one ter-
minal of battery 8 flows through back contac

10 of neutral relay K, wires 11 and 12, lamp
R of approach signal &° and wires 7 and 8
to battery 3, and also from wire 12, through
lamp R of approach signal S¢-and wwires 9
and 8 to battery 3. - ,

TFrom the foregoing, it will be apparent
that when the crossing signals §* and S* in-
dicate “proceed”, the crossing signals 8° and
S+ indicate “stop”, and the approach signals
S®and S¢ display “proceed” indications, and
conversely, when the highway crossing sig-
nals St and 82 display “stop” 1ndications, the
trackway crossing signals §° and S* display
“proceed” indicaticns and the approach sig-
nals $° and S¢ display “stop” indications to
a following car. The signals % and S° are
located at a sufficient distance from the high-
way H that a car on the railway will have
ample time within which to decrease its speed
or stop before reaching the highway H in the
event that the signal S* or 82 fails, through
any cause, to display a “stop” indication to
traffic over the highway upon the approach of
a car on the track X.

A plurality of contactors Ct, C?, C?, C*, C°
and C° are arranged at spaced intervals along
the conductor 2 and are adapted to be succes-
sively engaged in the order named by a cur-
rent collecting device such as a trolley wheel
or shoe carried by a car or train as it proceeds
over the track from left to right, as viewed in
the drawines, and in the reverse order bv a
train travelingin the opposite direction: The
contactors Ct, (2 and C? are located on one
side of the highway H and the contactors Cs,
(% and C¢ are located on the opposite side of
thehighway H.

‘The contactors C* and C? are spaced rela-
tively close together and constitute what I
shall term a first pair of contactors and the
contactors C° and C° are also spaced in close
proximity with one another and constitute a
second pair. The contactor C' of the first
pair is connected with the contactor Ctbya
wire 19 and the contactor C° of the second
pair is connected with the contactor C* by a
wire 20.

1,855,752

A transformer T* is associated with the first
pair of contractors, one terminal of the pri-
mary 21 of this transformer being connected
with the contactor C* through a resistor 22,
and the other terminal of the primary being
connected with the contactor C? through a
resistor-28. The primary 21 is also connect-
ed, at its mid point, with a terminal o of the
source of electrical energy, thereby dividing
the primary into two windings 24 and 25.
The secondary 26 of the transformer T* is
connected with the winding of a polarized
relay R? which is provided with a contact 27
and which is of the type that remains in the
position to which it was last moved until
positively energized to another position.

A transformer T2 is associated with the
second pair of contacters C° and C°, and one
terminal of the primary 28 of thistransform-
er is connected with the contactor C°® through
a resistor 29, and the other terminal of the
primary is connected with the contactor (°
through a resistor 20. The primary 28 is
connected at its mid point with a teminal o
of the source of electrical energy, thereby
dividing the primary 28 into two windings
31 and 22. The secondary 33 of the trans-
former T? is.connected with the winding of
o polarized relay R? which is provided with
a contact 34 and which is similar to relay R
- The neutral relay K receives  energy
through a circuit passing from terminal z,
through contact 27 of polar relay B, wire 35,

contact 34 ¢f polar relay R?, wire 86, resistor

37, wire 38, winding of neutral relay X and
wire 39, to terminal 0. The wive 88 is also
connected with the contactor C* through =
resistor 40, and with the contactor C* through
a resistor 41, thereby rendering it possible to
at times energize the relay X, independently
of the circuit just traced through the contacts
27 and 84, by current through the contactors
(2 and C#, as will presently be described.

T will now assume that the parts are iz
condition shown in Fig: 1 of the drawin;
which the contacts 27 and 34 of relays R and
R? are closed. With the apparatus in this
condition the relay K is energized and fromt
contact 4 of this relay is closed. This causes
the umination of the lamps & of the h
way crossing signals 5 and 3 and the iaz
R of the traclkway crossing signals 8 and =*
and also the lamps G of the approach signals
S5 and 8¢, through circuits previously tracéd
for these lamps.” . : o

T£, now, an eastbound train approaches the
crossing over the track X the current collect-
ing device (not shown) carried thereby wwill
first engage the contactor Ct. This will
cause a momentary flow of current from the
conductor 2 through the current collecting
device, contactor C*, resistor 22 and the wind-
ing 24 of transformer T* to terminal 0. The
direction of flow of current in the winding
94 is such as will induce a current in the sec-
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ondary winding 96 of the polar relay R* of
a polarity that will cause the contact 27 to
open, - When the current collecting device

moves out of contact with the contactor and

breaks the circuit therethrough, the collapse
of the field in the transformer T* induces
a current in an opposite direction ifi-the sec-
ondary winding 26 of pelar relay R, such
as will cause the contact 27 to close. As the
current collecting device moves into engage-

ment with the contactor C?, current will flow

in the winding 25 and in a direction such as
will tend to maintain the contact 27 closed.
The contactors O and (2 are spaced suffi-
ciently close together so that the current ccl-
lecting device moves out of engagement with

the former and into engagement with the .

latter substantially simultaneously.  When
the current collecting device moves out of
engagement with the contactor C? a pulse or

surge of current will be produced in the

winding 25 and in the secondary 26 of the
transformer T? of proper polarity to cause
the contact 27 of relay R to again open and
interrupt the circuit through the neutral re-
lay XK. This causes relay X to become deen-
ergized and open its front contact 4 and close
its back contact 10. ‘The circuits through the
lamps G of the signals S* and S2 and the
lamps R of the signals 8° and S* as well as

the lamps G of the approach signals 8° and -

5° are thus opened, and the circuits previ-
ously traced through the lamps R of the sig-
nals 8 and 32, the lamps R of the approach
signals 8° and $° and the lamps G of the
signals S% and S* are closed. This causes
a “stop” indication to be displayed to traflic
on the highway a “proceed” indication to the
approaching train, and a “stop” indication
to following trains.

As the current collecting device passes over
the contactor C?, which is employed for traf-
fic in an opposite direction only, the resistor
40 so limits the passage of current that the
relay X will not be energized sufficiently. to
open its back contact 10.- If, however, the
front contact 4 of this relay is closed at this
time, as will be in the case of traffic in an
opposite direction, the current passing
through the resistor 40 is sufficient to main-
tain the contact 4 closed.

After the train passes the highway crossing -

H the current collecting device carried there-
by next engages the contactor C* which is con-
nected with the contactor C* by the wire 19.

The effect is therefore exactly the same as

that when the current collecting device en-
gaged the contactor (', namely, that when
contact is first made between the current col-
lecting device and the contactor C#, a surge or
impulse of current is produced in the wind-
ing 24 of the transformer T* which operates
to open contact 27 of the polar relay R, and
that when the current collecting device moves
out of engagement with the contactor C#, the

interruption of current through winding 24

creates an impulse of current in relay R!
which closes contact 27.- The closing of the
contact 27 reestablishes the circuit previously
traced through the neutral relay K and causes
this relay to close its. front contact 4. The
circuits initially traced through the lamps (+
of the crossing signals S* and S2 and the
approach signals’ S% and S°¢ and also those
through the lamps R of the signals 8?, S*
will therefore be reestablished in their nor-
mal condition. : oo :

The current collecting device next engages

the contactor C® and causes an impulse of cur--

rent in the winding 32 of the transformer T2

which ‘induces an impulse in the secondary
33 of this transformer in sucha direction as’

to hold the contact 84 of the relay R? in its

normally closed  position. “When, however,’

the current collecting device moves out of en-
gageément with the contactor C?,an impulse
of current of an opposite polarity will be

produced in the secondary 83, thereby operat--
ing relay R? to open contact 84. The current”
collecting device next breaks contact with the’
contactor C°, thus- interrupting the flow of

current through winding 32, and then engages

contactor C¢ to supply a surge of current to-

winding 81. Both of these operations aid in
creating in secondary- 33 a surge of current
which operates relay R? to open contact 34.
When the current collecting device engages
contactor (¢, however, current flows from the
contactor, throtgh wire 20, contactor-C?, ve-
sistor-40, wire 38, winding of relay K, and
wire 88 to terminal 0. Current supplied over
this circuit would not be sufficient to energize
the relay K if it were deenergized, but is sif-

ficient to hold this relay in its energized posi-"

tion which it now occupies. - It follows that
relay X holds its front contact closed, so
that the signals controlled thereby are unaf-

fected, while the current collecting device on

the-train passes contactors C° and C°.  When
the current collecting device moves out of en-
gagement with the contactor C° the interrup-
tion of current in winding 31 causes a surge
of current in the secondary 83 of transform-

er T% which ¢auses relay R2to close contact.

384 and restore the normal circuit for relay K.
The operation of the apparatus in response

to the movement of a westbound train through’

the portion of the track shown in the drawings
is similar to that described for eastbound
movement and will ‘be - understood frém the
foregoing ‘without further explanation.

The signals 8° and 8¢ prevent a following
train from passing the contactors Ct and C2

before the first train clears the highway cross:

ing H. Were it not for these signals a see¢-
ond train might follow the first train pastthe
contactors C* and O? with the result that s
soon as the first train passed the contactor
C#, the highway crossing signals S and S2

would indicate “proceed” to traffic over the
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- highway notwithstanding the approach of the.’

sécond:train.

In Fig: 2; T have shown another embodi-

__ ment of my invention in which T accomplish
®: the same result by a slight: change and re-
arrangement of the parts. In this embodi-
ment of my invention I controlthe operation

of the several signals by means of polar re-
lays R® and R% Relay R? is provided with
19: two windings 42 and 43 and a contact 27 ar-
ranged to be closed when winding 42 is en-
ergized and to be opened when. winding 43
is.energized; but to remain.in the position to

~ whieh it was last moved until positively
1& moved to a different position. Relay R* is

- giilar to relay R® and comprises two wind-

ings 44 and 45 and a contact 34 controlled:

thereby.  One terminal of the winding 42 o
the relay R? is connected through-a resistor
W, 46: with the contactor C!, and the other ter-
minal thereof is connected with the termi-
nal o of the source of electrical energy. Also

“ one of the terminals of the winding 43 of

the relay R® is connected, through a resistor
28, 47, with the contactor C? and the other ter-
minal.of this winding is connected with: the
terminal 0. In a like manner one of the ter-
minals of the winding 44 of the relay R*
is connected, through a resistor 48, with the
30. contactor C¢, and the other terminal of this

winding is connected with the terminal o.

Also, one terminal of the winding 45 of this
relay is connected, through a resistor 49, with

the ‘contactor C?, and the other terminal of-

28 this winding is connected with the termi-
nal o. ,

The wire 38-leading to-one terminal of the

“neutral relay K is connected with: the con-

tactor C? through a resistor 50 and a wire

42 51, and with the contactor C° through a re-

sistor.52.and a wire 53. In all other respects.

the construction shown in Fig. 2 is similar

to that described. in connection with that

disclosed in Fig. 1. , _

Considering the parts as being.in the posi-
tions shown in Fig, 2, I will assume that an
eastbound car carries its current collecting
device into engagement with the contactor
Ct. This causes a momentary flow of current.

holds. contact 27 closed. When the current
collecting device moves out of engagement
with the contactor. C* and into engagement

with the contactor C2, a flow of current will:

5% resylt in winding 43 of the relay R®, which
will energize this relay to open the contact
27, and break the circuit through this con-

tact-and the relay K. The relay K, however,

remains energized as long as the current col-
€2 lecting device is in contact with the contactor
C2 by virtue of current flowing from this con-
tactor, through an auxiliary circuit includ-
ing wire 51, resistor 50, wire 38, and winding

It

of relay K, but this condition has no useful

e
¥

* function in connection with eastbound traf-

“2 in the winding 42 of the polar relay R? and:

1,855,752

fic, being employed only for westbound traf-
fie. As soon, however, as the current collect-
ing device moves out of engagement with the
contactor. C, the circuit-through the auxiliary

circuit just traced for relay K is opened,

thereby permitting the contact 4 of relay I

to oper and the contact 10 of this relay to
close. This causes the several signals to dis-
play “stop” indications to trafiic’ over the
highway and“proceed” indications to a train
approaching the highway H in a manner
similar to that described In connection with
the apparatus illustrated in Fig. 1.

‘When the current collecting device engages

the contactor C* a circuit is completed.

through the wire 20 and winding 44 of polar
relay R* which energizes this winding and
tends to close the contact 34. This contact,
however, is already closed and consequently,
no change in the condition of the several cir-
cuits results. As soon as the train passes the
highway H the current collecting device car-
ried thereby engages the contactor C* and
causes. the energization of winding 42 of the
polar relay Re. This causes the contact 27
to close and re-establish the circuit through
this contact and the neutral relay XK, thereby
opening the contact 10 and closing the con-
tact 4 of this relay. This returns the appa-

ratus to its normal condition by re-establish- o5,

ing the several circuits through the lamps
G- of the crossing signals S* and 52 and the
approach. signals 8% and 89, and also_the
lamps R of the signals S® and 8* as explained
in connection with Fig. L.

As the train. proceeds along-the track its
current- collecting device next engages. the
contactor C° and completes a circuit from the
conductor 2 through winding 45 of the polar
relay R#, which causes the contact 34 to open
and’ break the circuit therethrough which
has been maintaining the neutral relay XK
energized. An auxiliary circuit is, however,
also established from the -contactor C

throueh the wire 53, resistor 52, wire 38, and
t=3 ? bl b

winding of neutral relay K, which maintains
this relay energized notwithstanding the fact
that the éontact 34 is opén. The system con-
sequently remains undisturbed in its normal
condition. As the current collecting device

moves out of engagenant with the contactor-

Cs and into engagement with the contactor
(¢ the auxiliary circuit just traced is opened
but a cireuit is also established from the con-
tactor C° through the winding 44 of the polar
relay R* which closes the-contact 34, thereby
returning the system to its normal condition.

The operation of the apparatus for west-
bound traffic is similar to that above-described
in connection with eastbound traflic and will
be understood: without further explanation.

In Fig. 8, T have shown still another form
of my invention in which I employ three posi-
tion signals for highway protection. In this
embodiment of my invention, a plurality of
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contractors C7, C8, C° C*-and C are ar-
ranged at spaced intervals along the conduc-
tor 2, the contactors C” and C?® being located in
close proximity with one another on one side
of the highway H, the contactor C® at or adja-
cent the crossing, and the contactors C° and
Ct*in juxtaposition on the other side of the
crossing. The apparatus also embodies a pair
of slow releasing relays R and RS, a stick
relay L, a slow pick-up relay M controlled
by the relay L, and a slow releasing relay P.
. Normally, that is to say, when the stretch
of track between the contactors €7 and C* is
unoccupied by a car approaching the crossing
from either direction, all of the relays above-
mentioned are in a deenergized condition and
the lamps G of the signals St, 82, §% and S¢
are illuminated by virtue of a circuit passing
from terminal @, through hack contacts 54
and 55 of relays L and M respectively, and
lamws G to terminal o, thus indicating “pro-
ceed” to traffic both over the track X and on
the highway. Also, with the parts in this
condition, the lamps R of the signals S and

5 9% are likewise illuminated by virtue of a cir-
-cuit passing from terminal , through back

contact 56 of relay M, and lamps R to ter-
minal o. ‘ .
I will now assume that an easthound ecar

v approaching the intersection in the direction

of the arrow in Fig. 3, carries its trolley wheel,
cr other current collecting device, into en-
gagement with the contactor 7.  This will
cause a momentary flow of current from the

¢ conductor 2, through the contactor C7, wires
57 and 58, back contact 59 of relay R, wires -

60, 61 and 62, winding of relay R®, wires 63
and 64 and resistor 65 to ground. The result-
ing energization of relay R completes a pick-
up circuit for the stick rélay L passine from

terminal @, through front contact 66 of relay

RS, wire 67 and winding of relay L to ter-
minal 0. The energization of relay L opens
its back contact 54, which. interrupts the cir-

- cuit previously traced through this contact

for the lamps G of the signals S, 82, S5 and
S° but establishes a circuit passing from ter-
minal @, through front contact 54 of relay I,
and lamps R of signals S° and S° to terminal o,

5 thereby causing the illumination of these

lamps and indicating to a following train that
the stretch of track between the contactor 7
and the highway crossing is occupied.

The energization of relay L also establishes
5 a cireuit for the lamps Y of the signals $*

and S* passing from terminal z, through

front contact 68 of relay L., wire 69, back.

contact 70 of relay M, and lamps Y to ter-
minal o, thereby indicating “cavtion” to traf-

- ficon the highway.  The energization of relay

L also completes a stick circuit for this relay
passing from terminal w, through back con-
tact 71 of relay P, wire 72, front contact 73
of relay L, wires 74 and 67, and winding of

> relay L to terminal o, which maintains relay

'L energized and the circuits for the several
signals intact after the current collecting de-
vice carried by the car moves out of engage-
ment with the contactor (7. S
The energization of relay L also establishes
a pick-up circuit for relay M passing from
terminal @, through front contact 75 of relay
L, wire 76, and winding of relay M to ter-
minal 0. The relay M, however, being slow-
acting in character, does not respond until the
xpiration of a time interval of predeter-
mined duration, at which time it opens-its
back contacts 55, 56 and 70, thereby interrupt-
ing the circuit previously traced for the lamps
G of the signals S*, S2,S° and 8¢ at another
point, the circuit for the lamps R of the sig-
nals 5% and 8%, and the circuit for the lamps
Y of the signals 3 and S2. - When the rélay M
responds it establishes a circuit passing from

terminal @; through front contact 68 of relay.

L, wire 69, front contact 70 of relay M and
the lamps R of the signals S* and S% and the
lamps G of the signals S and 8%, thereby indi-
cating “danger” to traffic on the highway and
“proceed” to the car approaching the -cross-
ing." It will be noted from the foregoing that
when' the current:collecting device engages

the: contactor €7, lamps G of the signals St

and S*? are extinguished and the lamps Y of
the signals St and S? and the lamps R of the
signals S° and S¢ are illuminated simultane-
ously, and that after a predetermined time
interval has elapsed, which interval is deter-
mined by the adjustment of the relay M, the
lamps Y. of the signals S* and S2 are extin-
guished and the lamps R of these signals and
-thelamps G of the'signals $2 and S* are simul-
taneously illuminated. =~ . . . . '
During the aboye-described operations, the
current collecting device moves into engage-
ment with the contactor C® and establishes a
stick circuit for relay R® passing from con-
“ductor 2, through the current. collecting de-
vice, contactor G, wires 77-and 78, front con-

tact-79 of relay R?, wire 62, winding of relay

RS, wires 63 and 64, and resistor 65 to ground.
Th's stick circuit maintains relay R® ener-
gized to prevent the energization of relay
‘R, The energization -of relay RS also es-
tablishes a snubbing circuit for -this relay

passing from one terminal of the winding of -

relay R®, through wires 63 and 64, non-induc-
tive resistor 80, wire 81, front contact 82 of
relay R®, wires 61 and 62, to the other ter-
minal of the winding of relay RS This
snubbing circuit is described in detail in my
copending application, Serial No. 898,339,
filed Oct. 9, 1929, and not only delays the re-
lease period of the relay R but reduces shock
at the pole faces of the relay. The current
collecting device next moves out of engage-
ment with the contacter C7 and interrupts
the pick-up circuit for relay R® previously
traced. through .contactor C7. The current
collecting device next moves out of engage-
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ment with the contactor C? and interruptsthe
“stick-circuit: for relay R® but this:relay does
-not open its front contacts until.a. predeter-
mined time interval has elapsed, due to the
~effect of the snubbing circuit above traced.
“When, however, such time interval expres,
“front contacts 66, 79 and 82 of relay R® all
-open and back contact 79 thereof closes, thus
‘breaking the stick ¢ircuit-and snubbing ciz-
cuit for relay R® previously traced through
front contacts 79 and 81, respectively of this
-relay and also interrupting the pick-up eir-
-euit for relay L previously-traced through
front contact 66 of relay R°. Relay L, how-
ever, remains energized by virtue of itsstick
-cireuit previously traced through its front
contact 73 and consequently the several sig-
.nal éircuits last described remain intact. -
“When the car reaches the highway cross-
‘20 ing its eurrent collecting device engages the
contactor:C° and completes a: pick-up circuit
for relay P passing from ‘the .conductor 2
‘through the current collecting device, con-
itactor-C?, resistor 88, wires 84 and 85, wind-
225 ing:of'rélay P, and wire 86.to ground. The
-energization of relay P causes it'to open its
‘back contact 171, thus interrupting: the stick
_-circuit-for relay: L previously-traced:through
 this contact. This causes the deenergiza-
180 : tion: of relay L -which: immediately opens its
front-contacts ‘54,68, 73 and 75 and. closes
-its ‘back contact ‘54,thereby :re-establishing
the-normal signal circuits:initially:described.
The energization of rélay /P also-establish a
snubbing circuit for:this relay:passing from

G

o

35

‘one-terminal.of its: winding, through wires

-86 -and"87, front contact 88 of :rélay P, non-
inductive resistor 89 and.wire 85'to:the other
‘terminal of the winding. The.current -col-
140 Jecting device next moves ont of engagement
witly the contactor C?and interrupts the pick-
-up.circnit for relay P but-the snubbing cir-
-cuit just-traced prevents this relay from again
-clos'ng its'back contact 71 until the relay L
-45 hashad-time to: open its front contact 73-and
_preventcthe:re-establishmerit of its stick cir-
-cuit. :
As ‘thecar -recedes “from ‘the- crossing it
-next-carries’its current collecting device into

[
<

‘tablishes-a pick-up-circuit for relay R® pass-
-ing from contactor C*%; through wires 77 and
78, back: contaet 79 of-relay RS, wires 90 and
91, winding ofrelay R, wires 92:and: 64:and
~'65 -registor 65 to :ground. The energization of
relay R®:causes it to-open its back -contact
59-and: to close its“front contact 59.
The current collecting device next engages
“the:contactor’ Gt and-establishes a stick cir-
60 cnit forrélay R passing from-contactor C*,
through wires 57 and 58,:front-centact 59 of
relay R?; wire 91, winding of relay'R?, wires
99 and-64, and :resistor 65-to. ground. The
‘opening-of back contact 59-of relay R® above
3 - described prevents energization of the relay

fer]
L4

engagement - with ‘the contactor C*:and es-

_section and normaily displaying a “stop

1;855,752

‘R¢ ‘and-the. operation of the signals by-an
-gasthound car afier it has passed the cross-
ing, it being obvious that if the back contact
59 0f relay R?is closed when the current col-

lecting device engages the contactor C'*, the
operation of the apparatus would be the same

-as when the contactor C7 is engaged by -the

current collecting device, as previously de-
scribed.
"The operation of the apparatus for west-

bound trafiic is similar to that above-de-

ceribed in connection with: eastbound - trafiic

and will be understood without farther: ex-
‘planation.

‘From the foregoing it will:be apparent
that I have provided a very simple and efli-

-cient -apparatus operable by the current in

the propulsion conductor for governing the
operation of wayside and highway crossing
signals for-traffic in opposite directions over

-a single track railway and:in which -a mini-

mum nuimnber of relays are employed. ‘
Although I have herein shown and de-

-scribed only three forms of railwaytraffic
-governing apparatus embodying my Inven-

tion, it is understood that various:changes

-and modifications may be made therein with-

in the scope of the appended claims without
departing from -the spirit and scope of my

sinvention.

Having thus deseribed my- invention, what

T claim 1s:

1.°Tn comibination, a stret¢h of -railway

‘track intersected by-a highway, a first signal

for governing traffic on said highway at such
intersection -and adapted to display a:plu-

-rality of aspects, a second signal for govern-
-ing-traffic over said stretch at such intersec-
-tion and adapted to display -a plurality.of

aspects, a third signal located at a point re-
mote from said second signal for indicating

traffic conditions between said third signsl
-and: such intersection and adapted to display
-a plurality of aspects, train controlled means
‘Jocated at ‘a point remote from such inter-
‘section for causing certain of said -signals
‘to -display certain aspects, and train con-

trolled means located at a point-adjacent snch

intersection for causing said signals to dis-

play certain other aspects.

9. In combination, a stretch of railway
track intersected by a highway, a first sig-
nal.for governing traffic on said highweay av
such intersection and normally displaying a
“proceed” indication, a second signal located
at. a point remote from such intersection for
indicating traffic conditions on said stretch
hetween said second signal and such-inter-
?in-

dication, train controlled means located at a

.point remote from such-intersection for caus-
-ing said-first and second signals to change

their aspects, and train controlled means lo-
cated at a peint adjacent such intersection for
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causing said first and second signals to again
display said normal aspects.

3. In combination, a stretch of railway
track intersected by a highway, a first sig-
nal for governing traffic on said highway at

-such intersection, a second signal for gov-

erning traffic over said stretch at such inter-
section, a third signal located at a point ve-
mote from said second signal for indicating
traflic conditions between said third signal
and such intersection, train controlled means
located at a point remote from such inter-
section for causing said first signal to dis-
play a certain aspect, said second signal to
display a “proceed” indication and said third
signal to display a “stop” indication; and
train controlled means located at a point

adjacent such intersection for -causing said -

first signal to display a different aspect, said
second signal to display a “stop” indication,
and said third signal to display a “proceed”
indication. ‘

4. In combination, a stretch of railway
track intersected by a highway, a first sig-
nal for governing traffic on said highway at
such intersection, a second signal for gov-
erning traffic over said stretch at such inter-
section, a third signal lccated at a point re-
mote from said second signal for indicating
trafic conditions between said third signal
and such intersection, train controlled means
located on one side of such intersection for
causing said first signal %o display a certain
aspect, said second signal to display a “pro-
ceed” indication and said third signal to dis-
play a “stop” indication, and train controlled
means located on the other side of such in-
tersection for causing said first signal to-dis-
play a “‘proceed” indication, said second sig-
nal to display a “stop” indication, and said
third signal to display a “proceed” indica-
tion. A 2 ,

5. In combination, a stretch of railway
track, traffic governing ‘means for said
stretch, a contact device for controlling saia
governing means, a pelarized relay-for con-
trolling said contact device, a first train op-
erated device located on one side of said gov-
erning means for controlling the energiza-
tion of said relay by current of a certain
polarity, a second train operated device as-
sociated with said first device for controlling
the ensrgization of said relay by current of
a raverse polarity, and a third train operated
device located on the opposite side of said
traflic governing means and electrically con-
nected with said first train cperated device
tor controlling the energization of said relay
by current of said certain polarity.

6. In combination, a stretch of railway
track intersected by a highway, a crossing

signal adjacent such intersection, approach.

signals associated with said crossing signal.
a contact device for jointly controlling said
crossing signal and said approach signal, a

7

polarized relay for controlling‘said contact -

device, a transformer having its primary
connected at. an intermediate point ‘with
ground and the terminals of the secondary

thereof connected with the terminals of the

winding of said relay, a group of contactors
located on one side of said intersection and
arranged- for successive operation by a train

approaching said intersection for controlling
s

said relay, one of said contactors being con-
nected with one terminal of the primary of
said transformer and another of said con-

tactors of said group being connected with
the other: terminal of said primary, and an

additional contactor located on the opposite
side of said intersection and connected with
one of the contactors of said group: =

7. Incombination, a stretch of railway
track.intersected by a highway, a signal ad-

jacent such intersection, a contact device for:
o b

controlling said signal, a.first group of con-
tractors located on one side.of said intersec-
tion and arranged for successive operation by
a train approaching said. intersection in one

~direction;-a second group of comtactors lo-
-cated on the other side of said intersection

and arranged for successive operation by a
train approaching said intersection in an op-
posite direction, a first single contactor. lo-
cated on the opposite side of said intersection
from said first group of contactors and elec-
trically connected with one of the contactors
of said-first group, a second single contactor

located - on the opposite side of said intersec-

tion from said second group of contactors and
electrically connected with one of the con-
tactors of said second group, a first pair of
windings controlled jointly by said - first
group of contactors and said first single con-

tactor for controlling said contact device for

traffic over.said stretch in one direction, and
a second pair of windings controlled jointly
by said second group: of contactors and said
second single contactor for controlling said

contact device for traffic over said streftch in*

an opposite direction.: .

-8..In combination, a stretch of railway
track intersected by a highway, a signal ad-
jacent such intersection, a relay for control-
ling said signal, a first group of contactors lo-
cated on one side of said intersection and ar-
ranged for successive operation by a train ap-
proaching said intersection in one direction,

a second group of contacts located on the
other side of said intersection and arranged -

for successive operation by a train approach-

ing said intersection in an opposite direction,.

a first single contactor located on the opposite
side of said intersection from said first group

of contactors and electrically connected with -

one of the contactors of said first group, a
second single contactor located on the oppo-
site side of said intersection from said second
group of contactors and - electrically con-

‘nected with one of the contactors of said see-
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onflsgroupyarfirstpair of windings controlled
Jjointlyby:said first group:of contactors-and
‘said first'singlecontactor for:controlling:said
srelay foritrafic over saidistretch in one direc-
-«Bztion, -a second ipair of avindings controlled
jointly by said second group of contactorsand
:said -second single:eontactor for controlling
wsaid relay for traffic over said-stretch in-an
~opposite direction, and:means for:preventing
+10.the operation of said relay when certain of
.said contactors -are operated by a train ap-
-proaching said intersection -in :one :direction
qand when certain other of said contactors are
:operated by -a train:approaching said inter-
416 sgeetion.in an opposite direction. ,

:9. In :combination, :a -stretch -of railway
track intersected'by:a highway,-a.signal ad-
jaeent:such intersection, a:relay for control-
ling -said signal and :having one: terminal

20 -thereof .connected: with one-terminal of a
“source of electrical energy,a first group:of
~ .contactors located on:one side of said inter-
-geetion, a seecond group-of contactors located
.on thesother:side:of said intersection, a first
25 single contactor loeated on:the opposite side
rof said intersection from said first.group:of
ccontactors »and relectrically - connected with
-one of-the contactors: of said first group-and
with the other terminal of said:-relay, a sec-
80 cond single contactor located on the opposite
side of : said -intersection from said second
.group of -contactors. and .electrically - con-
ected-with-one of: the contactors of said:sec-
-ond-group and:also with said other:terminal
36 .of said -relay, said: contactors being adapted
-to be:successively operated by trains:moving
over said rstretch +in opposite directions -to
-connectthe otherterminal of said source with
said:relay, a first:pair ofwindings controlled
349 jointly by said first-group of eontactors and
-said first single contactor for controlling said
-rélay for trafiic over said-stretch in.one di-
‘rection, a-second pair of windings:controlled
‘jointly by-said second group of contactors and
45 :gaitl -second single contactor for controlling
said relay for trafiic over said stretch in-an
coppesiterdireetion, and a -resistor connected
Anserieshetween-each of said single contactors
.and said otherterminal of said relay for pre-
60 venting said -relay -from operating if:in an
-energized condition when the contactors with
hich said-relay:is connected are operated by
.a train approaching -said intersection :in
«either direction. ;
10: :In combination, a stretch of railway
-track intersected by a highway,a first signal
for;governing traflic on said highway at such
‘intersection;a second signal located at a point
-adjacent to such intersection for governing
180 . traffic over said stretch-at such intersection, a
ithird signal'located at 2 point remote from
.such intersection - for -indicating
conditions ‘between said third signal and
_such -intersection, -a train confrolled con-
.65 tact device for causing said first sig-

86

-signal to display.a*

traflic,

158195, 752

-nal -to display :a -“caution” :indication -and
pLay

said third signal:to.display & *stop” indica-
‘tion, -and .a time :element device controlled
by .said contact. device for: subsequently caus-
ing said first signal to display a “stop” in-
dication and said second signal to-display a
“proceed” indication.

11. In combination, a stretch of railway
‘track intersected by a highway, a first signal
for governing trafiic on said highway at such
intersection,asecond signal located at a point
.adjacent such intersection for governing traf-
fic. over .said stretch at such intersection, a
third signal located at a.point remote from
such intersection for indicating traffic condi-
‘tions between said third signal and such in-
tersection, a -fivst train .controlied contact
device located at-apoint remote from -such
intersection for causing said first signal to
display a “caution” indication and said third
signal to display a “stop” indication,:a time
element device controlled by said first contact
-device for subsequently causing said first
“stop” indication and said
-second signal to display a “proceed” indica-
‘tion, and a-second train controlled contact
_device'located at-a point adjacent to such in-
tersection for causing said first signal.to dis-
play-a“proceed” indication, said second sig-
‘nal to display a “stop” indication, and said
‘third signal to display a “proceed” indica-
tion.

12. In-combination, a stretch of railway
track- intersected by a highsvay, a first sig-
.nal for governing traffic.on said highway at
:such.interseetion-and mormally displaying a
“proceed” indication, a second signal located
at a-point adjacent such intersection for gov-
.erning traflic-over said stretch at such inter-
-section.-and,normally displaying a “stop” in-
dication, a.third signal lecated at a point re-
mote from such intersection for indicating
traffic. conditions between said third signal
‘and such intersection and normally display-
ing a “proceed” indication, a first train con-
trolled-contact device located at a point re-
mote from such intersection for causing said
first signal to.display a “caution” indication

~and said third signal to display a “stop” in-

dication, a time element device controlled by
said contact device for subsequently causing
-said first-signal to display a “stop” indica-
tion and said second signal to display-a “pro-
-ceed” indication, and-a second train controlled
;contact . deviee loeated ‘at a point adjacent

_such intersection.for restoring said signals to
.their.normal conditions.

13. In combination, a stretch of railway
track intersected by a highway, a first signal
for governing traffic on said highway at such
intersection, a second signal located at a point
adjacent such intersection for governing traf-
fic over said -stretch at such intersection, a
‘third .signal located at a point remote from
.stch intersection for indicating traffic condi-
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tions between said third signal and such in-
tersection, a stick relay for controlling said
third signal, a slow-acting relay controlled
by said stick relay for controlling said first
and second signals, a pick-up circuit for said
stick relay controlled by a train at a point re- ,
mote from such intersection, and a stick cir-
cuit for said stick relay controlled by a train
at a point adjacent such intersection.

~ Intestimony whereof T affix my signature.

PAUL H. CRAGO.




