
s 

July 27, 1937. 2,087,924 M. L. Nelson 
HGHWAY CROSSING SIGNALING SYSTEM 

1934. Filed Dec. 22 

INVENTOR. 

MART N. L.NELSON 

????? ?? ???? ???????????? 
ATTORNEY. 

| || "? 

ST5) HOLINAS 

  

  

  

  

  



5 

IG 

5 

20 

25 

30 

35 

Patented July 27, 1937 

UNITED STATES 

2,087,924 

PATENT OFFICE 
2,087,924 

HGHWAY CROSSING SGNALNG SYSTEM 

Martin L. Nelson, Park Ridge, E., assig or to As 
Sociated Electric Laiboratories, Inc., Chicago, 
Ill., a corporation of Delaware 

Application December 22, 1934, Seria No. 758,719 
5 Clains. 

This invention relates in general to railway sig 
nailing Systems but more particularly to highway 
Crossing Signaling Systems for operating signals 
at a highway crossing to warn motorists of ap 
proaching trains. 
The main object of the present invention is the 

provision of a simple and reliable relay arrange 
ment for controlling the flashing of lamps at a 
highway crossing to designate the approach of 
Ole O Inore trains. 
A feature of the invention relates to the pro 

Vision of arrows which when illuminated by ap 
proaching trains indicate whether one or more 
trains are approaching the crossing by indicat 
ing the direction such trains are travelling, or if 
desired the direction from which the train is 
approaching the crossing. 
The above and other objects of the invention 

Will be apparent from the following specification 
When read in connection with the accompanying 
drawing. 
In the drawing two railroad tracks, track and 

track 2 for east-bound and west-bound traffic, 
are shown. A highway crossing crosses the tracks 
as indicated near the center of the drawing and 
Such croSsing is protected by gates. Crossing 
Signals, such as shown in the lower right-hand 
Corner of the drawing, are also provided at the 
CrOSSing to Warn motorists of approaching trains. 
The crossing signal comprises the lamps I, and 
L2 adapted to be alternately flashed, arrows Af 
and A2 also adapted to be illuminated to indi 
cate the direction of travel of the approaching 
train or trains and other conventional railroad 
crossing signs. The arrows. A? and A2 may be 
either neon tube lamps or may be a series of 
lamps for illuminating the arrows shown. 
Along the inside of one of the rails of each 

track are placed contactors, such as E?, E2, W?, 
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and W2, for controlling the circuits of relays 
ER, ER2, and WRi and WR2. These contactors 
may be substantially of the same design and op 
eration as disclosed in the application of H. F. 
Obergfell and G. W. Eickenberg, Serial No. 
639,558, filed October 26, 1932, wherein the 
plunger is operated by the train wheels to cause 
the operation of the circuit controlling contacts 
in the associated housing. Contactor E is 
placed along east-bound track on the left-hand 
Side of the crossing at a predetermined distance 
from the crossing, while contactor E2 is placed 
along track on the right-hand side a short dis 
tance from the crossing. Contactors Wif and W2 
are similarly placed for West-bound track 2. 
If desired, different sections of the tracks may 

(C. 246-26) 
be insulated and instead of using contactors, track 
relays may be used. For example, the track re 
lay shown to the right in the drawing may be Sub 
stituted for contactor E2. The circuits of relays 
ERi and ER2 are controlled by contactors El 
and E2 and the circuits of relays WR, and WR2 
are controlled by contactors W and W2. Relays 
D and U are alternating current relays for con 
trolling the operation of the gate motor GM. 
Contacts DC are contacts controlled by the gate 
and are normally closed when the gate is up. 
Contacts UC are contacts controlled by the gate 
and are normally open When the gate is up. Con 
tacts DC control the circuit of A. C. relay D and 
contacts UC control the circuit of A. C. relay U. 
The contacts DC open when the gates are lowered 
to a predetermined position and do not again 
close until the gates are raised to a predeter 
mined position. Contacts UC close when the 
gates are lowered to a predetermined position 
and do not again open until the gates are raised 
to a predetermined position. A gate-limit Switch 
GLS is normally open when the gates are in their 
normal raised positions and close as soon as the 
gates are moved therefronn. A bell R is asso 
ciated with the crossing to Sound an audible alarm 
to warn notorists. Relays D and U and the 
gate motor GM are operated from the 110-volt 
A. C. source indicated on the drawing. The wa 
rious other relays shown are operated from the 
Source B while the bell R is operated from the 
Source B'. - 

Relays , 2, and 3 are retarded relays which 
operate in a definite sequence after being initially 
operated to control the two differential relays 4 
and 5 which in turn control the flashing of lamps 
IL and L2. h 

All of the circuits are shown at normal posi 
tion with relays ER, ER2, WRl and WR2 ener 
gized over their stick circuits. The circuit over 
which relays ERf and ER2 are energized may be 
traced as follows:--from positive pole of Source 
B, contactor springs E, armature 6, through the 
lower Windings of relays ER, and ER2 in series, 
and through the Upper Windings of relays ERl and 
ER2 in multiple to the negative pole of Source B. 
Relays WR, and WR2 are energized over the foll 
Iowing circuit: from positive pole of source B, 
contactor Springs W?, armature , through the 
lower windings of relays WR and WR2 in series, 
and through the upper windings of relays WR 
and WR2 in multiple to the negative pole of 
Source B. 

In order to describe the circuit operations, it 
Will be assumed that the wheels of an east-bound 
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2 
train in approaching the Crossing operate con 
tactor E thereby opening the stick circuit of 
relays ER Í and ER2 which accordingly deenergize. 
At armature 6 the previously traced stick circuit 
is opened to prevent the reenergization of relayS 
ER, and ER2 from Contactor Eé; armature 62 
completes a circuit for operating the audible bell 
R, and armature 63 connects positive pole of 
Source 3 to conductor 8 to complete circuits for 
relays , 2, 3, 3, and 5. At armature 64 relay ER2 
completes a circuit for A. C. relay id, at arnature 
65 opens a point in the circuit for A. C. relay U, 
and at arimature 66 completes a circuit for illumi 
nating the arrow A. The circuit for operating 
the audible bell R may be traced from the nega 
tive pole of battery 3', armature 62, and through 
the bell R to the positive pole of battery B'. The 
energizing circuit for relay may be traced from 
positive pole of source B, armature 63, conductor 
6, armature 3, and through the Winding of relay 
to negative pole of source B, the circuit for relay 

2 extends from conductor 67 by Way of armature 
through the Winding of relay 2 to the negative 

pole of source B and the circuit for relay 3 extends 
from conductor SA by way of armature 2 through 
the winding of relay 3 to negative pole of Source 
B. Since relays , 2, and 3 are retarded the same 
do not inmediately energize. At this time a cir 
cuit may also be traced for differential relays 
and 5 as folloWS:-from positive pole of SOU'Ce 
B, armature 63, conductor 67, armature 3 to 
point 68 where the circuit divides, one branch ex 
tending by Way of arnature 4 and resting contact 
and through the lower Winding of relay 4 to nega 
tive pole of source B, the other branch extending 
from point 68 by Way of normalily closed Spring 
contacts controlled by armature 5 and through 
the upper Windings of differential relays 4 and 5 
in multiple to negative pole of Source B. Relay 
4, being differential, and having both its windings 
energized does not energize at this time, but dif 
ferential relay 5, since only its upper winding 
alone is energized at this time, operates armature 
5. Armature 63 also closes a circuit for illumi 
nating lamp L2 as follows:-from positive pole of 
source B, armature 63, conductor 37, armature 82 
and resting contact, and through the filament 
of lamp L2 to negative pole of source B. The 
circuit for illuminating arrow AA may be traced 
from positive pole of Source B, arnature 66, and 
through the lamps (not shown) in A, or through 
the neon tube as the case may be to negative 
pole of source B. The arrow may point in the di 
rection the train is travelling, or, if desired, may 
point in the direction the train is approaching the 
crossing. 
The circuit for energizing A. C. relay D may be 

traced from one terminal of the 110-volt A. C. 
Source, conductor 49, armature 66, springs DC, 
Winding of A. C. relay D by Way of conductor 3G 
to the other terminal of the 110-volt A. C. source. 
At armature 8 relay D completes the circuit for 
the gate motor GM as follows:-from the A. C. 
Source, conductor 4), armature 76, through the 
motor GM, and conductor 30 to the A. C. source. 
The gate motor operates over this circuit and 
lowers the gates across the crossing. When the 
gates reach a predetermined position springs 
DC open the circuit to relay D and springs UC 
close to prepare a circuit for relay U. Relay D at 
arnature is opens the gate motor circuit and the 
gates remain in their lowered position until relay 
U is later energized. 
The gate Switch GLS closes when the gates 

are lowered and completes an obvious circuit for 
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relay S. Relay 6 at armature 78 closes a shunt 
around contacts 62 to maintain the circuit to 
bell R closed and at armature 79 connects posi 
tive pole of source B to conductor 6 in order to 
maintain the operation of the fiashing relay group 
and the flashing of lamps I and L2. 
AS soon as relay ER, deenergizes said relay at 

all'ature 63 completes the preViOUSly traced Ciri 
cuits for relays , 2, 3, 4, and 5 but relay 5 is the 
first to operate since relays , 2, and 3 are retarded 
and differential relay 4 has both itS WindingS 
energized. Relay 5 at armature 5A opens the 
original circuit through the upper Windings of 
relays 4 and 5 and substitutes a new circuit for 
these upper windings from conductor 62 by Way 
of the working contact of armature 5 before 
the original circuit is opened at the normally 
closed contacts of this armature. 
Any one of the three retarded relays , 2, or 

3, may operate first but after once started in 
operation these relays operate in a definite se 
quence as long as the positive pole of Source B is 
connected to conductor 67. This sequence will be 
apparent from the following description. For this 
purpose, it will be assumed that relay is the 
first to operate and said relay at armature 
gpens the circuit to relay 2 to prevent its opera 
tion. The resistances Ri, R2, and R3 are suf 
ficiently high to prevent the operation of relays 
8, 2, and 3, respectively, and are provided to 
prevent the burning and arcing at contacts , 2 f, 
and 3 as well as to reduce radio interference. 

Since the circuit to relay 2 is opened then relay 
3 is the next retarded relay to operate. At arima 
ture 3 relay 3 opens the circuit of relay and 
also OpenS the circuit through the lower Winding 
of differential relay 4 to cause its operation since 
the latter relay is now energized cver its upper 
Winding alone. At armature 42 and resting con 
tact relay 4 opens the circuit to lamp L2 and at 
the working contact of armature 42 connects the 
circuit of lamp L to conductor 6 to illuminate 
the Sane. At armature 4 and resting contact 
relay 4 opens a further point in the circuit to 
the lower winding of relay 4 and at the working 
contact of armature 4 prepares the circuit to the 
lower winding of differential relay 5. 

Relay f deenergizes shortly after its circuit is 
Opened at arnature 3 and at armature re 
establishes the circuit for relay 2. Relay 2 oper 
ates after an interval over its previously traced 
circuit and at arnature 2 opens the circuit of 
relay 3 Which accordingly deenergizes, At arma 
ture. 3A relay 3 again completes the circuit for 
relay and also completes a circuit from con 
ductor 67 by way of armature 4 and working 
contact through the lower winding of differen 
tial relay 5. Differential relay 5 now has both 
itS WindingS energized with the result, that said 
relay accordingly deemergizes. At arnature 53 
Felay is closes its nor:nally closed contacts before 
disconnecting armature 5 A from its Working con 
tact thereby maintaining the circuit through the 
upper windings of differential relays 2 and 5 
by Way of armature 3 . 

Relay again operates over its circuit, and at 
arrature opers the circuit to relay 2 which 
deenergiZeS. At armature 24 relay 2 closes the 
circuit to relay 3 which accordingly operates 
after an interval. At armature 3 relay 3 opens 
the circuit to relay , and, since reay 4 alone is 
Cperated at this time, opens the circuits to both 
relays 3 and 5 with the result that relay 4 de 
energizes. At arnature 42 relay 4 opens the 
circuit to lamp L. and closes the circuit to lamp 
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pulses by said second means, a second contact 
operable by the train after passing the crossing, 
means responsive to the train operating said 
Second contact for raising said gates to normal 
position, said last means released by Said gate 
limit switch when the gates reach normal posi 
tion foi Stopping further generation of impulses 
and the flashing of said lamps. 

3. In an automatic railway highWay CrOSSing 
Signaling System, mea. Ils operated in response to 
a train approaching a high Way crossing for gen 
erating a plurality of electrical impulses, means 
Operated responsive to said generated impulses 
for regenerating impulses whose length is equal 
to the close and open periods of each of the first 
generated impulses, a first lamp at Said crossing 
operated in response to the first and each suc 
ceeding odd regenerated impulse, and a second 
lamp at said crossing operated in response to 
the second and each succeeding even regenerated 
impulse. 

4. In an automatic railway highway signaling 
System, a first contact operable by a train ap 
proaching a high Way crossing, gates at said 
CrOSSiig, a gate motor for lowering and raising 
Said gates, normally energized relays released in 
response to a train operating said first contacts 
in approaching said crossing, a circuit completed 
by the release of said relays for operating said 
motor to lower the gates, an audible signal at 
the Crossing, a circuit for operating said signal 
completed by the release of said relays, a pair 
of lamps at said Crossing, a group of interrupter 
relayS for Controlling said lanps, a circuit for 
Operating said interrupter relays completed re 
Sponsive to the release of Said relays, means 
controlled by the operation of said interrupter 
relayS for alternately fashing said lamps, a down 
contact normally closed by the gate in raised 
position and opened in response to the gate 
reaching a predetermined position for opening 
Said motor circuit to stop the gates in their down 
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positions, a second contact operable by the train 
passing the crossing, said relays energized in re 
sponse to the operation of said second contact 
for opening said motor circuit, said Siginal cir 
cuit and said interrupter circuit, a second cir 
cuit completed in response to the energization 
of Said relays for Operating said notor to raise 
the gates, an up contact opened in response to 
the gate being raised to a predeterinined point 
for opening said last Inotor circuit, a gate limit 
SWitch normally open When said gates are in their 
normal raised positions and closed. When said 
gates are noved from normal position, means 
Controlled by said gate limit SWitch when in 
closed position for completing new circuits for 
Said Signals and Said group interrupter to main 
tain the COntinued Operation Of Said Signals 
and interrupter independent of said relays, said 
gate limit switch opened when the gates are 
raised to normal position for causing said means 
to Open said new siginal and interrupter circuits 
tC Stop Said Signal and flashing of said lamps. 

5. In an automatic highway crossing signal 
ing System, a contact operable by a train ap 
proaching a highway ci'ossing, gates at said 
Crossing, neans responsive to a train operating 
Said contact for lowering said gates, means also 
responsive to the train operating said contact 
for generating a plurality of electrical impulses, 
a pair of lamps at said crossing, means controlled 
by said generated inpulses for flashing said 
lanps, a gate limit switch inormally opened when 
Said gates are in their normal raised position 
and closed When said gates are moved from nor 
inal position, and means operated by the closure 
Of Said gate SWitch in response to the lowering 
of Said gates for continuing the generation of 
Said impulses by Said second means independent 
of the Operated or non-operated condition of said 
Contact. 

MARTIN L. NELSON. 
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