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UNITED STATES PATENT OFFICE 
1,958,149 

APPARATUS FOR THE CONTROL OF 
HIGHWAY CROSSING SGNALS 

John W. Logan, Jr., Wilkinsburg, Pa., assignor to 
The Union Switch & Signal Company, Swiss 
vale, Pa., a corporation of Pennsylvania, 

Application stily 1, 1933, Seria No. 69,886 
9 Cains. 

My invention relates to apparatus for the Con 
trol of highway crossing signals, and has for an 
object the provision of apparat US controllied by 
a tirain approaching the highway for governing 
the operation of the highway crossing signals 
Without the necessity for track circuits. 
I will describe three forms of apparatus emi 

bodying my invention, and Will then point out the 
novel features thereof in claims. 
In the accompanying drawing, Fig. 1 is a dia 

grammatic view showing one form of apparatuS 
enbodying my invention, in Which form protec 
tion is given for trains approaching the highWay 
from One direction only. Fig. 2 is a diagram 
natic view of a Second form of apparatus en 
bodying my invention, in Which form protection 
is provided for trains approaching the high Way 
from either direction. Fig. 3 is a diagrammatic 
view showing an alternate form of apparatus for 
Stopping the Operation of the highWay CrOSSing 
Signal, and which apparatus also embodies my 
invention. 

Similar reference characters refer to Similar 
parts in each of the views. 

Referring first to Fig. 1, the reference char 
acters 1 and 1d, designate the traffic rails of a 
railway track A over which traffic normally moves 
in the direction indicated by the arrow. These 
traffic rails are intersected by a highway H shown 
at, the right-hand end of Fig. 1. At the inter 
section, there is located a highway Crossing signal 
S. The signal S is indicated on the dra Wing by a 
symbol commonly used in the art to designate an 
audible highway crossing signal in the form of an 
electric bell. It will be understood, however, that 
my invention is not limited to any Specific type 

40 

45 

of highway crossing signal, and any of the stand 
ard types may be used. 

Located at the left of the highWay H are tWO 
light units L1 and 2. These light units L1 and 
L2 are located at a distance from the highWay 
Sufficient to assure that when a train approaches 
the intersection, the signal S is Operated for a 
period before the train reaches the highway long 
enough to properly warn the users of the high 
Way. The two units L1 and L2 are preferably 
placed but a short distant apart, say for example, 
twenty feet, and which distance is less than the 
length of a railway car. The light units L1 and 
L.2 may take different forms and preferably are 
electrically lighted lamps enclosed in Suitable 
Weather proof housings. The lamps 23 and 24 
of the units L1 and L2, espectively, are COil 
stantly supplied with current from a battery 3 
over a pair of line wires 4 and 5 as Will be 
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readily Understood by an inspection of Fig. 1. 
The two units T1 and L2 are each arranged to 
direct a light bean across the track rails as indi 
Cated by the dotted lineS. Preferably these light 
beams will cross the traffic rails at a distance 60 
Sufficiently high above the top of the rails so as 
to paSS Over the heads of individuals Walking On 
the track, but so as to be intercepted by a railway 
Ca 

P1 and P2 are light responsive units adapted 65 
to receive light from the units I and L2, re 
spectively. he light responsive units P1 and 
P2 may take different forms, and preferably are 
light responsive generators of electromotive force 
Such, for example, as disclosed in the United 
States application for Letters Patent, Serial No. 
248,852, filed January 23, 1928, by L. O. Grondahl 
and P. H. Geiger, for Light Sensitive apparatu.S. 
It is deemed Sufficient for the present applica 
tion to say that when exposed to the light beam S 
of the respective light units, the light responsive 
units Pi and P2 become generators of electro 
motive force, the energy Supplied by each being 
Sufficient to energize an associated relay to be 
referred to later. When the light bean from 
the associated light, unit is shut off, the units 
P1 and P2 cease to Supply electromotive force, 
or at least ceases to supply sufficient energy, and 
the associated relay is deenergized. It is to be 
understood, however, that I do not wish to limit 
Gyself to any Specific form of light responsive 
unit, but the for here cited will serve to illus 
tiate one form of such unit whereby a current 
flow Sufficient to operate a relay is obtained in 
response to a directed light beam. The Specific 
structure of these light responsive units forms 
no part of my present invention, and they are 
shown conventionally only in the drawing for the 
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'sake of simplicity. It is clear that the light re 
sponsive units P1 and P2 normally receive light 95 
from the respective light units L1 and I2, but 
are obscured successively by a car moving along 
the railway track. Being located, as Stated above, 
only twenty feet apart, which is less than the 
length of a railway car, there is an interval When 
the units P1 and P2 are concurrently obscured 
by each passing car. 
Two sensitive relays R1 and R2 are aSSociated 

with the light responsive units P1 and P2, re 
spectively. Relays R1 and R2 are each adapted 
to attract its armature and close a front Con 
tact when energized with the current Supplied 
to its winding by the respective light responsive 
unit, when that unit is exposed to the light bean 
from the corresponding light unit, and to release II.0 
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2 
its armature and close a back contact when the 
light beam is intercepted. Consequently, relays 
Rl and R2 are normally energized and are Suc 
cessively deenergized as a car advances along 
the railway, there being an interval for each 
car when both relays are deenergized. 
To the right of the highway H is located a 

third light unit L3, the lamp 25 of which is 
constantly supplied with current from the bat 
tery 3 over the line wires 4 and 5 in parallel 
With the lamps 23 and 24 of the unitS L1 and 
L2. A light responsive unit P3, preferably similar 
to the units P1 and P2, is adapted to receive 
light from the light unit L3. The light unit L3 
is preferably set to direct its light beams diago 
nally across the traffic rails as indicated by the 
dotted line in the drawing. The light unit L3 
and the associated light responsive unit P3 are 
arranged close to the highway H. So that the 
light beam is intercepted by the head end of 
a car moving in the normal direction of traffic 
just after it passes the intersection, and is cleared 
by the rear end of the car just as the car clearS 
the intersection. The units L3 and P3 are lo 
cated, of course, in a manner to assure that the 
light beam is not intercepted by vehicles or in 
dividuals using the highway. The diagonal al 
rangement of units L3 and P3 is to aSSure Con 
tinuous interception of the light beam as long 
as a train of Several cars is passing. If the 
light beam was directed at right angles acroSS 
the track rails, it might flash across between the 
cars of a train. A relay R3, Similar to jelays 
R1 and R2, is controlled by the light responsive 
unit P3, and, hence, is energized when the unit 
P3 receives light and is deemergized when the 
light is intercepted. 
The operation of the highway crossing signal 

S of Fig. 1 is governed by a relay R7 and its 
two associated relayS R8 and R9 in the follow 
ing manner. Assuming a car or train travelling 
in the normal direction of t'affic approaches the 
highway H, it will first obscure the light respon 
sive unit Pl, and the relay R1 will be deener 
gized. Current will now flow from the positive 
terminal of the battery 3 Over line Wire 4, back 
contact 6 of relay R1, front contact 7 of relay 
R2, line wire 8, winding of relay R8 and wire 
9 to a center terminal of battery 3, and the 
relay R8 Will be picked up. The car on advanc 
ing a few feet Will next obscure the light re 
sponsive unit P2, and relay R2 will also be de 
energized. Current will now flow from the posi 
tive terminal of battery 3 over line Wire 4, back 
contacts 6 and 10 of relays R1 and R2, respec 
tively, line wire 11, front contact 12 of relay 
R8 inasmuch as relay R8 is slow releasing in 
character, winding of relay R7, and wire 9 to 
the center terminal of battery 3, and relay R7 
will be picked up. Relay R7 once energized will 
be retained energized after the car has cleared 
the units P1 and P2 and the relays R1 and 
R2 are reenergized, by virtue of a stick circuit 
extending from the positive terminal of battery 
3 over Wire 13, back contact 14 of relay R9, 
transfer contact 26, front contact 15 of relay 
R7, winding of this relay and wire 9 to the center 
terminal of battery 3. Relay R7, when picked 
up, completes an Operating Circuit for the Signal 
S and which circuit can be traced from the 
positive terminal of battery 3 over wire 4, wind 
ing of signal S, wire i8, front contact 17 of 
relay R7, and wire 18 to the negative terminal of 
battery 3. 
Consequently, the car in approaching the in 

1,958,149 
tersection will successively obscure the unitS P1 
and P2 in the order nanned, and will sequentially 
operate relays R1,R2 and R8 in a manner to cause 
relay R7 to be energized and the signal S to be 
set into operation. Relay R7 once picked up Will 
be retained energized to continue the Opelation 
of signal S while the car approaches the inter 
section notwithstanding the relayS R1 and R2 
Will be reenergized as Soon as the car moves On 
to the right past the light responsive unitS P1 
and P2. 
When the head end of the car Oi' train paSSeS 

to the right of the highway H of Fig. 1, the light 
beam from the unit L3 will be intercepted and 
the relay R3 will be deenergized. Current will now 
flow fronh the positive terminal of battery 3 over 
Wires 4 and 20, back contact 19 of relay R3, Wire 
22, winding of relay R9 and wire 9 to the central 
terminal of battery 3, and relay R9 will be picked 
up. Relay R9 on picking up will open the first 
traced stick circuit for the relay R7 at the back 
contact 14, and will at the same time close a Sec 
ond stick circuit for that relay at a front con 

35 

90 

tact 21. Relay R7 will now be energized by Cur- . 
rent supplied from the battery 3 over the same 
circuit traced for the relay R9 up to the Wire 
22, thence over the front contact 21 of relay R9, 
transfer contact 26, front contact 15, Winding of 
relay R7 and wire 9 to the center terminal of bat 
tery 3. Relay R9 being provided with continuity 
transfer contacts, the relay RT will be retained 
energized during the period the relay R9 is picked 
up. It follows that the operation of Signal S Will 
be continued without interruption as long as the . . 
car or train intercepts the light beam from the 
unit L3. When the rear of the train or cal' paSSeS 
to the right of the intersection and clears the 
light beam from unit L3, the relay R3 will be re 
energized and the back contact 19 Will be opened 
with the result that both relays R9 and R7 will 
be deemergized and the operation of the Signal 
S will be stopped. It will be recalled that the units 
3 and P3 are arranged diagonally with respect 
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to the traffic rails to assure that the light beam 
from the unit, LS Will not pass between CarS Of 
a train which might result in the 'elay R3 being 
momentarily energized to deemergize the relayS 
R9 and R7 and stop the operation of Signal S. 
Relay R9 is slow releasing in character and hence 
relay RT will release and open its stick circuit at 
its own front contact 15 before the relay R9 re 
leases, and the reestablishing of the first traced 
stick circuit for relay R7 will be avoided. 

It is clear from the foregoing description that 
normally signal S is silent and is Set into Opera 
tion as a car successively obscures the unitS Pl 
and P2 to operate the relays R1 and R2 in a pre 
determined sequence. The signal S, Once Set into 
operation, continues to warn the highway users 
until the rear of the cai' or train has paSSed be 
yond the intersection. 
A train moving against traffic in Fig. 1 Will ob 

Scure the light responsive unit 3 and deemergize 
the relay R3 to pick up the relay R9 but the relay 
R7, however, will not be energized and the signal . 
S Will not be operated. A train moving from the 
light to the left past the two units P2 and P1 
Will cause relay R2 to be deensrgized first. Relay 
R2 being down before relay R1 will be deeiner 
gized, neither the relay R8 nor the relay R7 will 
be picked up, and hence the signal S will not be 
Set into cperation. That is to say, the sequence 
in which relays R2 and R1 will be operated in 
l'esponse to a train moving against traffic will 
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1,958,149 
not be effective to energize relay R7 and set the 
Signal S into operation. 

Referring now to Fig. 2, protection is provided 
for a train approaching the highway in either 
direction. The light units L1, L2 and L3, together 
With their respective light responsive units P1, 
P2 and P3 are located with respect to the high 
Way H, Similar to that of Fig. 1. The light re 
Sponsive units P1, P2 and P3 control the relays 
R1, R2 and R3, respectively, and these relayS, 
in turn, govern signal controlling relays R7, R8 
and R9, in the Sane manner as in Fig. 1, and hence 
provide operation of the signal S in response to 
a car Or train moving from the left to the right 
Over the interSection in the same manner as al 
ready described in connection with iig. 1. Fur 
thermore, this apparatus associated with traffic 
moving from the left to the right is ineffective to 
operate the signal S when a car moves from the 
right to the left in the same manner as described 
for Fig. 1. 

Light units L4 and L5 are located to the right 
of the high Way H a distance Sufficient to assure 
that When a train approaches the interSection 
from the right, the signal S is operated for a 
period before the train reaches the highway long 
enough to properly warn the highway users. The 
units L4 and L5 are located with respect to each 
other in the Sane manner as the units Till and L2, 
that is, they are located approximately twenty 
feet apart. The lamps 30 and 31 of the units L4 
and L5, respectively, are continuously Supplied 
with current from battery 3 over the line wires 
4 and 5 as Will be readily understood by an in 
spection of Fig. 2. The light responsive units P4. 
and P5 normally receive light from the respective 
units 4 and L5 and control the relayS R4 and 
R5, respectively. It follows that both relays R4 
and R5 are nolinally energized and are deenergized 
Successively in the Order named when a car ?now 
ing from the right to the left obscures the units 
P4 and P5. Ilocated just to the left of the high 
way H is a light unit L6, the lamp 32 of which 
is constantly supplied with current from the bat 
tery 3. A light responsive unit P6 receives light 
from the unit 6 preferably diagonally across the 
traffic rails as indicated by the dotted line and 
controls a relay R6. 
A Set of signal controlling relayS R0, Rii and 

R12 is associated with traffic noving froia the 
right to the left, and these signal controlling re 
lays R10, R11 and R12 are controlled by a pre 
determined sequential operation of the relayS R4, 
R5 and R6, in a manner Similar to that described 
for relays R7, R8 and R9. 
The operation of the apparatus of Fig. 2 asso 

ciated with traffic moving from the right to the 
left is sinilar in all respects to the operation of 
the apparatus associated with traffic moving from 
the left to the right, and which operation, as 
pointed out above, is the same as described for 
the apparatus of Fig. 1. It is deemed sufficient, 
therefore, to but briefly repeat the operation of the 
apparatus of Fig. 2 in connection with a car mov 
ing from the right to the left. A car approach 
ing the intersection from the right will first ob 
scure the light responsive unit, P4, and the relay 
R4 will be deenergized. Current Will now be Sup 
plied to the relay R11 over a circuit including the 
back contact. 27 of relay R4 and a front contact 
28 of the relay R5. The car advancing to obscure 
the light responsive unit P5 will cause relay R5 to 
be deemergized and current will then be Supplied 
to the relay R10 over the back contacts 27 and 
29 of relays R4 and R5, respectively, and the 

3 
front contact 33 of the relay R11, the relay R11 
being slow releasing in character. The relay R10 
controls at its front contact 34 the operating cir 
cuit, for the signal S, and hence the signal S will 
be set into operation upon the energizing of the 
relay R0. Relay R10 once picked up will be re 
tained energized first by a stick circuit which 
includes its own front contact 35 and a back con 
tact 36 of the relay R12. When the car has ad 
Vanced to the left of the highway H and obscured 
the light responsive unit P6, the relay R6 will be 
deenergized and current will be supplied to the 
relay R12 over the back contact 40 of relay R6 
and that relay will be picked up. With relay R12 
picked up, the relay R10 Will be retained ener 
gized over a second stick circuit easily traced and 
which includes the front contact 37 of the relay 
R12. When the car has advanced past the high 
way and cleared the light responsive unit P6, the 
relay R6 will be reenergized and the control re 
lays R10 and R12 Will both be deenergized, and 
the operation of the signal S will be stopped. 
The order in which the relays R6, R5 and R4. Will 
be operated by a car moving from the left to the 
right will be ineffective to control the relays R.10, 
R11 and R12, similar to the manner a car moving 
from the right to the left is ineffective to control 
the relays R7, R8 and R9 as already described. 
The light beam from the unit. L3, used for stop 

ping the operation of highway crossing signal S, 
is shown as a single light beam directed diagonally 
across the traffic rails. The purpose of this di 
agonal arrangement is to assure continuous in 
terception of the light beam for a train of Several 
cars; if the light beam Was directed at right an 
gles across the tiraffic rails, it might flash a CrOSS 
between the cars. An alternate for of appara 
tus for stopping the operation of the highway 
crossing signal is shown in Fig. 3. Two light units 
L3d and L3b are located about fifteen feet apart, 
that is, located apart a distance less than a car 
length but greater than the opening between the 
tops of coupled cars, and are arranged to direct 
their respective light beams at right angles across 
the traffic rails to the associated light responsive 
Linits 3d and P3b, respectively. The two units 
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P3d and P3b control the two relays R3d and P3b, 
respectively. The energizing circuit for the con 
trol relay R9, which governs the stopping of the 
operations of the signal S is established through 
either the back contact 38 of relay R3d Or through 
the back contact 39 of the relay R3b. It is clear, 
therefore, that even should One of the light beams 
from the units L3d and L36 pass between the 
cars of a train with the result that the aSSociated 
relay is picked up momentarily, the energizing 
circuit of relay R9 is retained over the back con 
tact of the other relay. 
Apparatus such as here disclosed is simple and 

reliable, and provides automatic operation of 
highway crossing signals without the use of track 
circuits, whereby rail motor cars which are too 
light to reliably operate track circuits, or which 
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can not operate track circuits without Special 
equipment because of the use of rubber tired 
wheels, are effective as they approach a highway 
intersection, to govern the operation of a high 
way crossing signal. 
Although I have herein shown and described 

only three forms of apparatus embodying my in 
vention, it is understood that various changes and 
modifications may be made therein Within the 
scope of the appended claims without departing 
from the spirit and scope of my invention. 
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4. 
Having thus described my invention, what I 

claim is: 
1. In combination, a stretch of railway track 

intersected by a highway, a highway crossing Sig 
nal adjacent the interSection, a first and a second 
light beam disposed along said stretch a given dis 
tance apart but arranged to be concurrently in 
tercepted by a car approaching the intersection 
in a given direction, a third light beam disposed 
along said stretch and arranged to be intercepted 
by a car moving away from the intersection in 
said given direction; a first, a second and a third 
contact controlled by said first, Second and third 
light beams respectively, and each contact adapt 
ed to assume one position when influenced by the 
respective light beam and to assume a Second 
position when the light beam is intercepted; a 
relay, an operating circuit for Said Signal includ 
ing a front contact of said relay, a pickup circuit 
for said relay including said first and Second con 
tacts in their second positions, a stick circuit 
means for said relay, and means controlled by 
Said third contact in its Second position for gov 
erning said stick circuit means. 

2. In combination, a stretch of railway track 
intersected by a highway, a highway CrOSSing 
signal adjacent the intersection, a first and a Sec 
Ond light beam adapted to be successively and 
concurrently intercepted by a car approaching 
Said intersection; a first, a second and a third 
relay; means to energize the first relay in response 
to a car intercepting the first light beam only, 
means controlled by the first relay When energized 
to energize the Second relay in response to a car 
concurrently intercepting both the first and Sec 
Ond light beams, an operating circuit effective 
when said second relay is energized to operate the 
signal, a first stick circuit for the Second relay 
including a back contact of the third relay, a 
third light beam adapted to be intercepted by a 
car moving away from the interSection, means 
controlled by the third light beam when inter 
cepted for energizing the third relay, and a second 
Stick circuit for the Second relay including a front 
contact of the third relay whereby operation of 
Said signal is started in response to the Successive 
intercepting of the first and Second light beams 
by a car and is continued until the car intercepts 
and clears the third light beam. 

3. In combination, a stretch of railway track 
intersected by a highway, a highway crossing 
Signal adjacent the intersection, three Sources of 
light disposed along the railway, three light re 
sponsive units P1, P2 and P3 normally receiving 
light from Said three Sources respectively but 
arranged that units P1 and P2 are successively 
obscured by a train approaching the intersection 
and unit P3 is obscured by the train moving away 
from the interSection; a first, a Second and a third 
relay, means controlled by unit P1 when obscured 
to energize the first relay, means controlled by 
the first relay When energized and units P1 and 
P2 when concurrently obscured to energize the 
Second relay, an operating circuit effective when 
the second relay is energized to operate the signal, 
a first stick circuit for said second relay including 
a back contact of the third relay, means con 
trolled by unit P3 when obscured to energize the 
third relay, and a second stick circuit for the Sec 
ond relay including a front contact of the third 
relay, whereby Operation of Said signal is started 
in response to the successive obscuring of units 
P1 and P2 and is continued until unit P3 is 
obscured and cleared. 

4. In combination, a stretch of railway track 
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intersected by a highway, a highway crossing 
Signal adjacent the intersection, tWo Sources of 
light disposed along the stretch, two light respon 
Sive units P1 and P2 normally receiving light 
from Said two Sources respectively but arranged 
to be Successively obscured in the Order named 
by a car approaching the intersection in a given 
direction; a first, a second and a third relay; a 
pickup circuit for the first relay including a con 
tact controlled by unit Pi when obscured and a 
contact controlled by unit P2 when receiving 
light, a pickup circuit for the second relay in 
cluding a front contact of the first relay and a 
contact controlled by unit P2 when obscured, a 
Stick circuit for said second relay including a 
back contact of the third relay, means controlled 
by a car When moving away from Said intersec 
tion in Said given direction for energizing said 
third relay, and an operating circuit for render 
ing Said Signal active including a front contact 
of Said Second relay. 

5. In combination, a stretch of railway track 
intersected by a highway, a highway crossing 
Signal adjacent said intersection, two sources of 
light disposed along the stretch, two light respon 
Sive generators of electric current normally re 
ceiving light from said two sources respectively 
for energizing two relays R1 and R2 respectively 
but arranged to be successively obscured by a car 
approaching the intersection when travelling in 
a given direction for successively deemergizing 
Said relayS; a first, a Second and a third normally 
deenergized control relay; a pickup circuit for 
Said first control relay including a front contact of 
relay R2 and a back contact of relay R1, a pickup 
Circuit for the Second control relay including a 
back contact of each of the relays R1 and R2 and 
a front contact of said first control relay, a stick 
circuit for Said Second control relay including a 
back contact of the third control relay, an operat 
ing circuit for Said signal including a front con 
tact of Said second control relay, a contact gov 
erned by a train moving away from the intersec 
tion when traveling in said given direction, and 
a pickup circuit for said third control relay in 
cluding Said last-mentioned contact. 

6. In combination, a stretch of railway track 
intersected by a highway, a highway crossing 
signal adjacent the intersection, two sources of 
light disposed along the stretch, two light respon 
Sive generators of electric current P1 and P2 nor 
mally receiving light from said two sources re 
Spectively but arranged to be successively ob 
Scured in the Order named by a car approaching 
the intersection when traveling in a given direc 
tion, two relays R1 and R2 normally energized 
by generators P1 and P2 respectively, and deen 
ergized when the respective generator is obscured, 
a first and a second control relay, an operat 
ing circuit for Said signal including a front con 
tact of said second control relay, a pickup circuit 
for the first control relay including a back con 
tact of relay R1 and a front contact of relay R2, 
and a pickup circuit for Said second control relay 
including a back contact of each of the relays R1 
and R2 and a front contact of the first control 
relay, whereby said signal is set into operation 
in response to a car successively obscuring P1 and 
P2 when traveling in said given direction only. 

7. In combination, a stretch of railway track 
intersected by a highway, a highway crossing 
Signal adjacent said intersection, a first, a second 
and a third relay; a pickup circuit for said first 
relay including a first and a second traffic con 
trolled contact; a pickup circuit for said second 
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relay including said first traffic controlled con 
tact, a third traffic controlled contact and a front 
contact of Said first relay; a first Stick circuit for 
the second relay including a back contact of Said 
third relay, a second stick circuit for the second 
relay including a front contact of the third relay 
and a fourth traffic controlled contact, an op 
erating circuit for the signal including a front 
contact of Said second relay, a pickup circuit for 
Said third elay including Said fourth traffic con 
trolled contact; means controlled by a car ap 
proaching the intersection in a given direction 
to successively control said first, second and third 
trafic controlled contacts to Successively energize 
Said first and Second relay for starting operation 
of said signal; and means controlled by the car 
moving away from the interSection in Said given 
direction to control Said fourth traffic controlled 
contact to energize Said third relay and Subse 
quently stop the Operation of said signal. 

8. In combination, a stretch of railway track, 
three Sources of light disposed along the stretch; 
three light responsive units P1, P2 and P3 nor 
inally receiving light from Said three Sources re 
Spectively but arranged that units P1 and P2 are 
successively and concurrently obscured and unit 
P3 Subsequently obscured by a car moving along 
the track in a given direction; a first and a sec 
Ond slow acting relay, a quick acting relay, a pick 
up circuit for the first slow acting relay including 
a contact controlled by unit P1. When obscured 
and a contact controlled by Unit P2 When receiv 
ing light, a pickup circuit for the quick acting 
relay including a front contact of the first slow 
acting relay and a contact controlled by unit P2 
when obscured, a first stick circuit for said quick 
acting relay including a back contact of said sec 
Ond slow acting relay, a pickup circuit for said 
Second slow acting relay including a contact con 
trolled by unit P3 When obscured, a second stick 
circuit for said quick acting relay including a 
front contact of the Second slow acting relay and 
a contact controlled by unit P3 when obscured, 
a mechanism, and an Operating Circuit for said 
mechanism including a front contact of the quick 
acting relay, Whereby said mechanism is con 

5 
trolled from the time a car obscures units P1 and 
P2 until it obscures and clears unit P3 when 
moving in said given direction and is unaffected 
by a car moving in the Opposite direction. 

9. In combination, a stretch of railway track 
intersected by a highway, a highway crossing 
Signal adjacent the interSection, two sources of 
light Ll and L2 disposed along the stretch to 
the left of the intersection, two Sources of light 
L4 and L5 disposed along the stretch to the right 
of the intersection, tWO light responsive units Pl 
and P2 normally receiving light from the sources 
T1 and L2 respectively but arranged to be Suc 
cessively obscured in the Order named by a car 
approaching the intersection from the left, two 
light responsive units P4 and P5 normally receiv 
ing light from the sources L4 and L5 respectively 
but arranged to be successively obscured in the 
Order named by a car approaching the intersec 
tion from the right, a first, a Second and a third 
relay; a pickup circuit for the first relay including 
a contact controlled by unit P1 when obscured 
and a contact controlled by unit P2 when receiv 
ing light, a pick-up circuit for the Second relay 
including a front contact of the first relay and 
a contact controlled by unit P2 when obscured, 
a. Stick circuit for Said Second relay including a 
back contact of the third relay; a fourth, a fifth 
and a sixth relay; a pickup circuit for said fourth 
relay including a contact controlled by unit P4 
When obscured and a contact controlled by unit 
P5 when receiving light, a pickup circuit for the 
fifth relay including a front contact of the fourth 
relay and a contact controlled by unit P4 when 
obscured, a stick circuit for the fifth relay in 
cluding a back contact of the sixth relay, an 
operating circuit for said signal including a front 
contact of the Second relay or a front contact of 
the fifth relay, means controlled by a car When 
moving to the right away from the intersection 
for energizing Said third relay, and means con 
trolled by a car when moving to the left away 
from the interSection for energizing said sixth 
relay. 
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