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Patented Nov. 15, 1938 2,137,196 

UNITED STATES PATENT OFFICE 
2,137,196 3 . . . . . . . . 

coMBINATION CRossING GATE AND 
NAL PR?TECTIVE MEANs , 

Harry C. Sampson, Bloomington, IL 
Application May 22, 1937, Serial No. 144,131 A 

This invention relates to protective means for 
a highway railroad crossing. : M , ’ 
In the past, many mechanisms have been pro 

posed for the purpose of protecting traffic at 
railroad crossings. Among Such mechanisms are 
found gates which are lowered across the high-N 
way either manually or by electromotive power, 
audible signals such as bells, visual signals in 
the shape of warning words sometimes made up 
of reflecting units adapted to be lighted at night 
by approaching vehicles, or by flashing signal 
lights; or combinations of both audible and visual 
Signals. ; W 

The various railroads and many State and 
inter-state commerce commissions have given 
much attention to the elimination and/or protec 
tion of grade crossings, and the U. S. Govern 
ment has furnished large. Sums of m0ney which 
have been and are being devoted to the complete 
elimination of dangerous grade crossings, , and 
protecting others. . In many cases where the 
elimination of grade crossings is impractical : or 
immediately imp?SSible, Standard types of warn 
ing signals have been and are being installed- as 
fast as possible, but it has been i found that 
even after these audible and/or. visual warnings 
and signals have been installed, serious accidents 
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have occurred at these same crossings. 
After many years of close aiSSociation with and 

study of this matter, I have worked out what. 
now Seems to be a Solution of this highly in 
portant and vexatious problem. Thüs the ob 
ject of my present invention may be generally 
stated as that of bringing about. I a new com 
bination of mechanisms which will make the ve 
hicle driver or pedestrian conscious of the fact 
that there are Safety devices in front of him for 
his protection, and to compel observance thereof, 
Another object of my invention is to provide 

a railroad i Crossing protective means which will 
efficiently prevent crossing accidents. 

55 

Other and further objects will be discerned by 
one skilled in this art, from a reading of the 
specification taken in connection with the an 
nexed diraWingS, Wherein: * 

Figure 1 is a front view of the track side of my 
combined crossing gate and signal device, the 
crossing gate being shown in “clear” position, the 
extremity of the gate being set beside the heel 
portion of the gate in order to get the view on 
the drawing. M 

Figure 2 is a view of Figure 1, looking from 
right to left. * 

Figure 3 is a view similar to Figure 1, but from 

showing th? gate and 

ri 
Figure 5 is a d º . . . . . . “ - 

the structure of Figures 1 to 4 inc - - - - - 
stalled at a highwáy railroad cróssing. : : : Figure 6 is a diagram of the control apparatus 
used in connection, with the structure of Figures 
1 to 4 inclusive, the parts being in normal clear 

Figure 7 is a diagram ‘similar to Figure 6, but 
. d signal devices in part of 

their cycle of operation, . * * * * 

ious views, i is a standard usually referred to 
as a mast, having a base 2 usually fastened to 
a concrete foundation. The mast t carries the 
usual warning sign 3 fastened thereto in any 
satisfactory manner as by U-bolts i 4. The sign 
3 has depicted thereon a warning caption such 
as “stop” or “stop on red signal”, th? letters of 
which are made up of small light-reflecting units 
5. Also, the mast carries an additionál sign 6 
fastened thereto by the same type of U-bolts 4 
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and having the number of tracks designated i 
thereon, indicating the number of tracks being 
protected by the ‘crossing signal, these designa 
tions being made up of similar i units 5. The 
mast also carries arms T and 8 having the words 
“railroad crossing” thereon, the letters of the 
words being made up of the same devices 5 here 
tofore referred to. At the top of the mast is 
positioned an electrically operated bell or gong 
G. This mast, also carries a satisfactory fasten 
ing means 9 for supporting lights to and t , 
each having a hood 12 and a back-ground disc 3. 
Toward the base of the mast is an attach 

ment member 14 supporting a box or container 5 
within which are carried i operating means for 
the gate. , The gate comprises a heel or base 
portion. forming a mounting plate f 6 which may 
be made of a suitable piece of material, such as 
steel, of proper thickness, to which is fastened, 
as by bolts , 17, a hub casting or bearing support 
8. to receive a shaft 9 extending from the box 
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5. Preferably, the mounting plate i 16 has fas 
tory manner, as by rivets 20, pairs of spaced 
angle irons 2 and 22, between” which, and on op 

tened thereto, on opposite sides, in any satisfac- - 
50 

posite sides of the plate 6, iš positioned the end 
of a gate arm, 23 which is preferably composed 
at this end of two boards 24 and 25 located on 
opposite sides of the mounting plate 6, and be 55 
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2 
tween the respective angle irons 2 and 22, and 
bolted to the plate i 6 by suitable bolts 26. As 
will be seen by reference to Figures 1 and 2, the 
boards 24 and 25 taper from the mountingplate 
6 toward the end of the arm, the boards ter 

minating at a point 27. ·. , 
Extending between the outer ends of the arm 

members 24 and 25, is a single board 28, being 
fastened, between the ends of the boards 24 and 
25 as by bolts 29. Intermediate the ends of the 
arm members 24 and 25, is a spacing block 30 
held in position by bolts i 3. - This gives an arm 
construction which is relatively light, yet sturdy, 
the idea being that if a motor vehicle should hit 
it when it is in º lowered position, the arm will 
break off without damage to the mounting plate 
or operatingi mechanism. N 1. “ 
Mounted on the arm 2, are a plurality of 

lamps.32, 33 and 34, preferably of light-weight 
construction, such as aluminum. The lamps 32, 
33 and 34 are preferably provided on opposite 
sides with optical type of red lenses of suitable 
diameter which I have found, in practice, to be 
approximately three inches, so that the lamps 
can be seen from both directions on the highway. 

In my present system of safety protection, I 
prefer to make the arms 23. of a length which 
will not quite reach the center of the highway, 
but which is long i enough to block the lane or 
lanes of approaching trafic, as is indicated in 
Figure 5, which shows two signal structures 
erected on opposite sides of the railroad, on the 
approach side of the track only, whereby highway 
vehicles which should happen to pass the gate 
arm, just as it is being lowered, can proceed 
across the tracks, as they are not blocked from 
leaving the tracks, since there is no combination 
signal and gate arm on the far side of the tracks 
for the traffilç lane or lanes in which the vehicle 
is traveling. As will be pointed out later, the tim 
ing is such that should a vehicle just barely get 
by the signal and gate as the gate arm is descend 
ing, there is sufficient time period before the train 
reaches the crossing for the vehicle to proceed 
over the tracks, there being no gate on the leav 
ing side, as just described. 

It may also be mentioned, by reference to Fig 
ure 5, that should for any reason the gates be left 
down, with no train approaching, due to power 
failure or other causes, the driver may be able 
to drive around the end of the gate arm, provided, 
of course, that the central part of the highway 
is available for driving purposes; that is to say, 
a highway in which the traffic is not divided. 
The gate arm on each side is preferably painted 

in diagonal stripes of red and white, or black 
' and white, in which case each of the black stripes 
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has thereon a diagonal row of a plurality of light 
refecting buttons 5, similar to those previously 
referred to. 
The mounting plate 6, carrying the gate arm 

23, has an arm 35 having a slot 36 therein to 
receive a bolt 37 used to fasten weights 38, one 
On each side of the plate 6, for counter-balanc 
ing the arm. By adjusting the weights 38 through 
the medium of the slot 36, a balance can be ob 
tained such that approximately the same torque 
is required for operation of the gate arm as 
that required to operate a semaphore signal. 
Thus, in my new combination, the initial cost 
and the cost of operation is held to a minimum 
because I have found that I can use the same 
type and size of signaling mechanism that is now 
used in the operation of semaphores, since the 
turning moment, due to the weight of the arm, 

2,137, 196 
is far in excess of the turning moment due to the 
counter-weight when the arm is vertical or in 
clear position; but as the gate arm descends, the 
moment of the counter-weight increases faster 
than that of the arm so that the result moment 
becomes less and less until the arm reaches the 
horizontal or stop position, at which time the 
turning moment of the arm per se and counter 
weight is practically equal. This feature insures 
relatively quick starting of the arm downward 
when the current is cut off the holding coil as 
will be later explained, and also insures the lo 
est torque when starting the arm upward on ap 
plication of current to the motor to raise the arm. 
Furthermore, the high turning torque at the start 
of the arm from clear position rapidly turns the 
motor in, reverse direction and generates a 
counter E. M. F. which quickly produces a snub 
bing action at the start, as will be later explained. 
Stated in another way, the counter-weight is so 
positioned that the gate arm falls rapidly for the 
first few degrees, such as the order of five, and 
then at practically constant speed after the 
snubbing action takes effect as the motor picks 
up in speed. The gearing itself also applies a 
certain Snubbing action. 
The motor, shown at M, in Figures 6 and 7, is 

geared through a train of gears to a quadrant 39 
carried by the operating shaft f 9, a slip-clutch 40 
being used either between the last pinion 4 and 
its associated gear 42, or at any other point in the 
gear train, the object of which will be later 
pointed out. 
The mast I has fastened thereto an arm 43 

carrying a U-shaped stirrup or support 44, which 
is adapted to receive the end of the arm 23 when 
in “StOp” position. While the Outer end of the 
gate arm may be provided with a swinging strut 
or support to engage the surface of the roadway 
when the gate arm is in stop position, I have not 
found it necessary to use this. 
Coming now to the operation of my combina 

tion gate and signal mechanism, and referring 
first to Figure 6, in which the gate arm 23 is in 
clear position, it will be seen that the coil of the 
track relay T is normally energized; that is to 
Say, it operates on a closed circuit so that the 
contact 45 is normally closed when no train is ap 
proaching the crossing. This passes current from 
the battery B through the slow-release relay S 
and the common return wire R, back to\the bat 
tery, thus holding the relay S so that the contacts 
46 and 47 are closed while the contact 48 is open. 
Another circuit may be traced from the battery 

B through the contact 49 and conductor 50 to the 
“hold-clear” magnet HC. Associated with the 
HC magnet is a pawl 5 and ratchet wheel 52 
carried on the shaft of the motor ML, and as in 
dicated, the pawl and ratchet are locked so that 
the motor shaft cannot turn, and likewise the 
gears connected thereto, thus holding the gate 
arm 23 in clear position. It will be observed that 
a parallel circuit through the conductor 53, 
through the contact 47, is provided to the con 
ductor 50, the reasons for which will be later 
pointed out. ". It will also be observed that the 
conductor 50 passes current to the conductor 54 
leading i to the motor, but the motor circuit 
through the conductor 55 is open at the controller 
rings c4, c5, it being understood that all the con 
troller rings c1 to c5 inclusive are carried on or 
directly Operated at the Same Speed of rotation 
as the shaft 9 carrying the gate arm 23. 
Assuming now that a train is approaching the 

crossing at which the gate and signal mechanism 
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is installed, as soon as the train enters the block, 
the relay TT is short-circuited and thereby i de 
energized, allowing all the four armature con 
tacts associated therewith to drop into the p0Si 
tion shown in Figure 7. The opening of contact 
45 opens a circuit through the relay S, but this 
being a slow-release relay, the contact 46 is held 

lay. T closes the contact 56 and current passes 
through relay D, which has a slow pickup as well 
as a slow release, through the contact 46 to the 
common return R. The relay D will therefore 

closed as in Figure 6. De-energization of the re 

operate to close the contact 57 before the contacts 
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about to descend. 

55 

46 and 47 are opened so that current will still be 
applied from the battery B to the contact 57 and 
conductor 50, through the HC magnet, thereby 
holding the gate arm in clear position. When the 
contact 58 is closed, current is applied through 
the conductor 59 (see Figure 6) to the controller 
ring c3 and through the bell or gong G to the 
common return R. The gong starts ringing at 
once to give the vehicle traffic a warning and an 
opportunity to proceed rapidly past the gate and 
signal combination, or to stop before reaching the 
signal, depending on the speed at which the ve 
hicle is traveling, and its position at the time the 
bell starts to ring. 
When the contact 60 is closed simultaneously 

(see Figure 7) with the closing of contact 58, 
current is also applied to the conductor 6 and 
passes through flashing-relay-control winding 62, 
causing contact arm 63 to alternately contact 
with the contacts 64 and 65, thereby alternately 
passing current from the winding T f of a power 
supply transformer, having a primary 2, through 
the contact 69 of “power-off” relay 70, through 
conductor 68, contact 67 and conductor 66, to the 
contact arm 63; thence through the contacts 64 
and 65, alternately through the lights 10 and i li, 
causing them to flash in accordance with the en 
ergization of the windings 62 and 73, which are 
alternately energized through the contacts T and 
8 as the contact arm 9 alternately contacts 

therewith. At the same time, the contact arm i 80 
alternately closes circuits through the contacts 
8 and 82, with the lamps 32 and 33 on the gate 
arm 23, flashing these two lamps practically si 
multaneously with the i flashing of lamps 10 
and . 
Thus an audible and visual signal is trans 

mitted to warn an approaching highway driver 
that a train is approaching and that the gate is 

After the contact. 45 is opened, th?slow-release 
relay S opens the contacts 46 and 47, after a pre 
determined time, at the same time closing con 
tact 48, thereby placing a short circuit across the 
relay D which further assists in slowing up the 

i release of this relay. The actual release time of 
630 the relay S is greater by a fraction of a second 

than the pickup time of relay D, So that the con 
tact 5 is closed before the front contacts 46 and 
47 are opened, which holds the HC magnet still 

. in locked position. M 
After the contact 46 is opened, the relay D re 65 

70 

quires an appreciable time of approximately two 
seconds, at normal voltage and temperature, be 
fore its armature will release to open the contact 
57, but when the contact 57 does open, current 
is removed from the conductor 50 and the HC 
magnet is de-energized, allowing the pawl 5 to 
drop away from the ratchet 52, which withdraws 
the holding force from the arm 23 which starts 
to fall to stop position by its own weights as pre 
viously described. When the contact 67 closes, 

anism at the time the signals are started 

3 
current is passed through the contact 67, con 
ductor , 66, conductor 75, conductor 76, to the 
lamp 34 on the end of the arm. This lamp then 
burns, steadilly as long as the track relay T is 
de-energized. M 
This tim? delay in starting the gate descending, 

after the gong has started ringing, and the lights 

before the gate obstructs the highway, assuming 

0, 1, 32 and 33 started flashing, gives the driver i 
of a vehicle sufficient time to get across the track 

0 
that he is in close proximity to the signal mech 

into 
operation. * - M N M * , 

As soon as the gate armi 23 starts to move 
downwardly in the manner heretofore explained, 
the controller rings, which are carried in the box 
f 6 and mounted on the shaft 19, or mourited so as 
to be driven by the shaft i 9 at the same speed of 
rotation thereof, start to turn in the direction of 
the arrow (see Figure 6). . The controller rings 
c?, C2 close circuits, which are normally open as 

5 

indicated, after the arm moves approximately five 
degrees in its downward course, thereby complet 
ing the following circuits: . . . . . . . . . ::: : : „ . 

First, a parallel circuit aroundt ne contact 67; 25 
and second, a parallel circuit. around the contact . 
60, for reasons which will be later explained. . . " 
The controller ring c3 holds the circuit through 

the gong G approximately 88 degrees of down 
ward movement of the arm, 23, and thus the 
controller ring c3 opens this circuit by way of the 
gap : 83, about two degrees... before the gate arm 
reaches the stop position. This stops the gong G 
from ringing, since the ringing might be objec 
tionable should the arm 23, by a failure of power 
or some other reason, be held in stop position, 
which would make the continuous ringing of the 
gong very objectionable i where the signals are 
placed near habitation. It will also be noticed, 
from Figure 6, that the contacts at the controller 40 
rings c4 and c5 will be closed in about one or two 
degrees of downward movement of the gate arm 
from clear position, thereby establishing i a cir 
cuit from the motor through the , conductor 55, 
whereby , the motor will be ready to function 
when current is subsequently applied to the con 
ductor 54. . . . N -N 

After the train leaves the block or moves to a 
point where the “short” is removed from the relay 
T, this relayº is actuated, closing the contacts 45, 
49 and opening the contacts 58, 60 and 67. Clos 
ure of contact 45 will causes current to pass from 
the battery: B through the relay S, which closes 
the contacts 46 and 47, applying current through 
the conductor 50 to the HC magnet, and through 
the condu?itor 54 to the motor M. , Through the 
conductor 55 and control rings. c4 and c5 (see Fig 
ure 7), the motor at once starts into operation, 
and through the gear reduction, the arm 23 is 
turned to upright or clear position, it being un 
derstood that in the rotation of the motor, the 
pawl 5 li slides over the teeth of the ratchet wheel 

* 52, which will then turn in the direction of the 
arrows in Figure 7. M 

Similarly, the controller rings c1, c2 and c3 are 
returned tõ**the i position indicated in Figure *6, 

c2 do not open the circuit through the lights 
Until about five degrees before the arm reaches 
its vertical or º clear i position, thus keeping the 
signals in operation until the gate no longer ob 
structs the highway, W M 

When the gate âm reaches approximately 89 
degrees in its upward turning movement, the 
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ready for the next cycle of operation, but in this 
return movement, the contacts on the rings c1 and 

70 
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controller rings c4 and c5 open the circuit to the 

. conductor 55 at the gaps 84, but the momentum 
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of the arm will carry it the rest of the way to full 
clear position, where it will be held by the HC 
magnet to which current will be supplied by the 
closure of tº contact 4. 

It may we mentioned that the snubber 85 may 
be. in the form of a single-wave rectifier so that 
when positive battery is filowing toward the motor 
on wire 54, the current cannot flow through the 
rectifer and must therefore foW through the 
motor. When the motor is acting as at generator 
in the downward movement of the gate arm, then 
the polarity is reversed and the positive energy 
generated will be in reverse direction from the 
motor, and the rectifier or valve will permit cur 
rent to flow therethrough, thus short-circuiting 
the motor which is then beling operated by the 
gate arm as a generator. . . 
As an alternative, a pair of normally Open con 

tacts may be bridged across the motor terminals 
and closed by the pawl 5 when it is released by 
the HC magnet. 

It may also be remarked that the clutch 40, 
being of the slip type, is adjusted so that should 
the gate arm become caught on the ascent, 
whereby it could not be raised to a point where 

30 

the controller or circuit breaker would cut Off the 
motor, the clutch will slip and allow the motor to 
turn - slowly, even though the gate arm does not 
move. This will prevent burning out the motor 
which might occur if it were completely stalled. 

It may be noted that, the power : supply and 
control relays within the dotted line 86 are placed 

35. in any satisfactory housing at any suitable place, 
and the conductors led to the hollow mast by 
suitable ground cables, those going to the box 
5 passing from the mast - i through a conduit 87; 
and those to the lights 0 and i f, through junc 

40 tion box 9, and by cables 88 and 89, and from 
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the box to the gate arm likewise through the 
cable 90. 
A rectifier 9 is connected to a secondary wind 

ing 92 of the power supply transformer and fur 
nishes what might be termed a trickle charge to 
the storage battery B; but where a steady power 
supply is available, the relay 70 is used to fur 
nish current to the contact 69 for the operation 
of the lights and the flasher control devices F. 
Should for any reason the AC power supply be 
cut off, the relay 70 will be de-energized, closing 
a contact 93, thereby supplying current to the 
conductor 68 from the battery B. Other ar 
rangements of power supply may be used in place 
of those indicated. 

Likewise, a four-pole switch for manual con 
trol may be substituted for the four contact arms 
'operated by the relay, T, if it is desired to manu 
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ally, control the safety signal apparatus hereto 
fore described. In addition, the track relay con 
trols may be varied to suit conditions, but these 
form no part of my present improvement in 
safety control, except the time delay features in 
the operation of the crossing signals which II 
believe to be new. . . v W 
The operation of the gate arm and the relays 

D and S, to provide the time delay feature de 
scribed, is entirely on the closed circuit princi 
ple, so that the failure of power, or the failure 
of any relay to remain in closed position from 
any cause whatsoever, Will cause the gate arm 
to descend by gravity, for lack of current, to the 
HC coil. If the relay D fails to pick up, for any 
reason whatever, when relay T is de-energized, 
there will be no failure of the gate arm to de 

2,187, 196 f 
scend but simply a shortening of the time delay 
period by the release delay, ?ime period of re 
lay D. . ** 

It may be mentioned, in passing, that the ar 
rangements herein described are very economical 

- in current consumption. The relay S is of com 
paratively high-i resistance, of the order of 500 
ohms or more, and therefore consumes · little " ". 
energy. While the relay D is of comparatively 
low resistance, on the order of 50 to 100 ohms, 
this relay is only actuated for a period of about 
two seconds or less, or while the relay S is releas 
ing, after the relay TT has been de-energilized by 
the approach of a train, or the manipulation of 
a Switch. M 
From what has been said, it will be readiiy ap 

preciated that I have provided a combination 
protective mechanism which is a decided im 
provement over anything heretofore proposed, 
and which offers special protection in the pre 
vention of disastrous accidents which many times 
happen to drivers of highway vehicles who are 
approaching or have been waiting for the pas 
sage of a train, and who start across the tracks 
immediately after the rear of the train has passed 
over a crossing of the multiple-track type. In 
Such cases, a train approaching on the second 
track, is obscured by the receding train on the 
near track, and the impatient vehicle driver, as 
Soon as he sees the rear end of the train on the 
near track leaving the highway, starts across 
Without seeing the other approaching train. 

My, combination protective mechanism, I think 
will go exceedingly far toward preventing such 
accidents, because the gate arm effectively pre 
VentS vehicles from proceeding onto the tracks 
until the way is clear and it is safe to proceed. 
Furthermore, the flashing lights on the gate arm 
are right out in front of the driver of the vehicle 
where they cannot be overlooked, even by the 
driver’s intent observation of the receding train. 

It will be understood that various changes may 
be made in the details of my invention; for ex 
ample, the parts 6, 8, 2 and 22 may be made 
in one piece, such as a malleable casting, in 
which case a part of the weight 38 may be cast 
integral therewith, leaving only a small portion 
of the weight to be applied in an adjustable man 

eT. 
While, as has been previously stated, the con 

troller rings c1 to c5 may be mounted on the 
shaft i 9 or mounted to be driven by the shaft 9 
at the same speed of rotation thereof, this is not 
necessary, as long as the speed of the controller 
is proportional to the speed of the shaft 9 or 
movement of the gate arm. For example, in 
Some cases it may be desirable to operate the 
controller at twice or even four times the speed of 
the shaft 9 in order to obtain closer adjustment 
by havi?g the controller rings travel through 
360 degrees, while the gate arm travels through 
approximately 90 degrees. It may be noted that, 
in actual practice, the contact arms 63 and 80 
neWer come to rest in the position shown in 
Figure 6. The flasher F is ordinarily so designed 
as to cause the said contact arms to remain in 
engagement With the contact points last touched 
before the power is cut off. This is done so that 
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should the flasher F fail to start, due to battery 
failure or other causes, a part of the lights at 
least will be lighted. 

In some. cases the bell or gong G may not be 
needed as the fashing lights will give all the 
Warning necessary. Also, the gate arm per se 

70 

may be made of one piece in place of the two 475 
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pieces 24 and 25 as heretofore described, but all 
such changes similar to those above indicated 
are believed to come within the spirit of my, 
invention and the scope of the appended claims. 
What I claim is: * 
1. Protective means for a highway-railroad 

grade crossing including in combination; an 
elevated mast carrying thereon devices for con 
Veying a warning, a gate arm mounted near thie 
bottom of the mast on a shaft for rotation in a 
vertical plane and provided with gravity-con 
trolled means for governing the descent of the 
gate arm, additional warning devices on the gate 
arm, a motor connected through a reduction 
gearing to the gate arm shaft and having a con 
trol circuit therefor, holding means for the gate 
arm inclüding a hold-clear magnet, slow-release 
means for controlling the magnet, a track section 
and a track relay electrically connected thereto, 
said relay establishing energizing circuits for the 
warning devices on both the mast and gate arm 
and actuating the slow-release means when i a 
train approaches the crossing, a circuit con 
troller operatively connected to said gate arm 
shaft and having contacts some of which i are 
normally open and being closed when the gate 
arm starts to lower, certain of said normally 
open contacts being in said motor circuit and cer 
tain other of said normally open contacts acting 
to establish circuits in multiple with certain of 
said circuits - established by said track relay for 
said warning devices on the gate 'arm and cer 
tain of the warning devices on the mast, whereby 
the last-mentioned warning devices on the gate 
arm and mast are operated before the gate arm 
starts to lower, said warning devices on the gate 
arm and certain of the warning i devices on the 
mast continuing to operate until after the track 
relay is restored to normal position when the 
train passes from said track section, the motor 
then acting through its control circuit to restore 
the gate arm to clear position, the motor circuit 
and Said multiple circuits being opened by the 
controller contacts just prior to the -time the gate 
arm reaches its clear position. 

2. Protective means for a highway railroad 
crossing including in combination, warning sig 
nals including some of the visual type, a mast : 
carrying certain of said warning signals includ 
ing those of the visual type, a gate arm pivotally 
mounted in close cooperative relation to the mast 
and normally held in clear position but arranged 
to fall by gravity and extend over at least a part 
of the highway, the gate arm carrying the re 
mainder of the warning signals of the visual type, 
means including a track relay controlled by the 
approach of a train for initiating, by said warn 
ing signals, a prewarning signal that the gate arm 
is to fall, means for releasing the gate arm a pre 
determined time after the pre-warning signal is 

visual signals on the i mast and at least some of 
those on the gate arm, and motor means con 
trolled by said track relay for moving the gate 
arm back to clear position after the train has 
left the crossing, at least some of said visual 
signals being maintained in operation i until just 
before the gate arm reaches its clear position. 

3. Protective means for a highway railroad 
crossing including in combination, warming sig 
nals including some of the visual type, a mast 
carrying certain of said warning signals includ 
ing those of the visual type, a gate arm pivotally 
mounted in close cooperative relation to the mast 
and carrying the remainder of the warning sig 
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nals of the visual type, means for normally hold 
ing - the gate arm in inoperative or clear position, 
Said gate arm descending by gravity when re 
leased and being of a length to block only the 
lane or lanes of approaching traffic on the high 
Way, control means for putting the said warning 
signals into operation on approach of a train 
to the crossing before the gate arm is released, 
means operated by said control means i for re 
leasing the gate arm a predetermined time after 
said warning signals are put into operation, 
means for maintaining the visual signals during 
the time the i gate arm is falling and while in 
operative position and until the gate arm is --re 
stored nearly to clear position, and means for 
stopping any audible signals approximately as the 
gate arm reaches its operative - position, and 
means including a motor for moving the gate arm 
back to inoperative or clear position after the 
train has left the crossing, in which position the 
gate arm is again held by said holding means. 

i 4. Protective i means for a highway-railroad 
grade crossing including in combination; a mast, 
a gate arm mounted near the bottom i of the 
mast on a shaft for rotation in a vertical plane 
and provided with gravity-controlled: means for 
governing the descent of the gate arm, warning 
devices on the gate arm, a motor º connected 
through a reduction º gearing. to the gate arm 
shaft and having a control circuit therefor, hold 
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ing means for the gate º arm including "a hold- : * 
clear magnet, slow-release means, forº controiding 
the magnet, a track section and a track relay 
electrically connected thereto, said relayº estab 
lishing energizing circuits for. the warning i de 
vices on the gate arm and actuating the slow 
release means when i a train , approaches the 
crossing, a circuit controller "º operatively : , con 
nected to said gate arm shaft and having. con 
tacts some of which are normally open and be 
ing i closed when the gate armi starts to lower, 
certain º of said, normally s open contacts being in 
said motor circuit and certain other of said nor 
mally open contacts acting to establish circuits 
in multiple with certain of said circuits estab 
lished by said track. relay for said : warning de 
vices on the gate arm, whereby the last men 
tioned Warning i devices on the i gate arm, are 
operated before the gate arm starts to . lower, 
the said. warning devices on the gate arm - con 
tinuing to operate after the track relay is re-, 
stored to normal position, when the train passes 
from said i track section, the motor then acting 
through its i control circuit to restore the gate 
arm to clear position, the motor circuit and said 

* multiple circuits being opened by the controller 
contacts just i prior to the time the gate i arm 
reaches its clear position. 

5. Protective means for a highway-railroad 
grade crossing including - in combination; sta- . 

given, means for intermittently operating the . " tionary - signal means including i lights, a gate 
arm shaft, º Supporting means therefor, : a gate 
arm mounted for movement in a vertical plane 
and provided * With i gravity-controlled means for 
governing the descent of the gate arm, additional 
Warning devices on the gate arm, a motor con 
nected through a reduction gearing to the gate 
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arm shaft and having a control circuit therefor, 
holding means for the gate arm including a hold 
clear magnet, slow-release means for controlling 
the magnet, a track section and a track relay 
electrically connected thereto, said relay estab 
lishing - energizing circuits for the stationary 
warning devices and the warning devices on the 
gate arm and actuating the slow-release means 
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when a train approaches the crossing, a circuit 
controller operatively connected to said gate 
arm shaft and having contacts some of which 
are normally open and being closed when the 
gat? arm starts to lower, certain of said normally 
open contacts being in said motor circuit and 
certain other of said normally open contacts act 
ing to establish circuits in multiple with certain 
of said circuits established by said track relay 
for said warning devices on the gate arm and 
certain of the stationary warning devices, where 
by the warning devices on the gate, arm and the 
stationary warning devices are operated before 
the gatë arm starts to lower, the said warning 
devices on the gate arm and certain of the sta 
tionary warning devices continue to operate after 
the track relay is restored to normal - position 
when the train passes from said track section, 
the motor then acting through its control circuit 
to restore the gate arm to clear position, the 
motor circuit and said multiple circuits being 
opened by the controller contacts just prior to 
the time the gate arm reaches its clear position. 

6. Protective means i for a highway-railroad 
crossing including in combination; stationary 
warning devices, a mast, a gate arm shaft on 
said mast, a gate arm mounted on said "shaft 
for rotation in a vertical plane and provided 
with gravity-controlled means for, governing the 
descent of the gate arm, additional warning de 
vices, on the gate arm, a motor connected to the 
gate arm shaft and having a control circuit 
therefor, holding means for the gate arm in 
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cluding a hold-clear magnet; šlow-release means 
for controlling the magnet, means to establish 
energizing circuits for the warning devices and 
actuating the slow-release I means, a circuit con 
troller operatively connected to said gate arm 
shaft and having contacts some of which are 
normally open but are closed when the gate arm 
starts to lower, certain of the, normally open 
contacts being in said motor circuit and certain 
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other of said normally open contacts acting to 
establish second energizing circuits thru certain 
Of Said Warning devices On the gate and of the 
stationary warning devices, whereby the warning 
devices are operated before the gate arm begins 
to lower, the said certain warning devices con 
tinuing to operate after said means to establish 
energizing circuits thru said warning devices is 
restored to normal position and has opened such 
circuits, the motor then acting thru its control 
circuit to restore the gate arm to clear position, 
the motor circuit and said Second energizing cir 
cuits being opened by the controller contacts just 
prior to the time the gate arm reaches its clear 
position. 

7. Protective means for a highway-railroad 
grade crossing - including in combination; sta 
tionary warning signals, a gravity-closed gate 
arm pivoted for movemerit in a vertical plane, 
and warning signals on said arm, a normally en 
ergized track relay controlled by approaching 
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trains, º energizing circuits for said signals con 
trolled by said - track relay, gate-arm-holding 
means including a normally energized hold-clear 
magnet for holding the gate in clear position, a 
circuit for said magnet controlled by said track relay and including a normally energized high 
resistance low-current-consuming delayed-action 
relay and a normally unenergized low resistance 
high-current-consuming delayed-action relay act 
ing in series therewith for maintaining current 
on the hold-clear magnet for a period after said 
track relay is actuated equal to the summation 
of the times for. action of the two delayed-action 
relays, and motor operated means controlled by 
the gate arm and track relay for restoring the 
gate arm to clear position after the train has 
passed. 

8. Protective means for a highway railroad 
crossing including in combination; a support 
pivotally carrying a gate arm, a track relay de 
energized On approach of a train to the crossing, 
a first Slow-release relay in a circuit including a 
front contact of said track relay, a second slow-re 
lease relay in a circuit including a back contact of 
said track relay and a front contact of said first 
slow-release relay and having a snubbing circuit 
including a back contact of said first slow-release 
relay, a holding magnet for holding the gate arm 
in clear position and connected in a circuit in 
cluding a front contact of Said track relay con 
nected in multiple with a front contact of each 
of said slow-release relays, warning signals on 
Said support in circuits including back contacts 
of said track relay, said’ gate arm being con 
structed and arranged so as to move to lowered 
or stop position i by gravity, when released by 
said holding magnet, a motor for raising the 
gate arm, and means operated by the gate arm 
for conditioning a circuit through the motor 
When the gate arm is down, Said circuit being 
completed by a front contact of said track relay 
When the track relay is restored to its normal 
condition characterized in that one of said 
warning signals is of the audible type, while the 
others are of the Visual type, and further char 
acterized in that lamps are carried on said gate 
arm and a flasher relay is utilized and which is 
included in a circuit established by said track 
relay when de-energized, the flasher relay hav 
ing contactS included in circuitS for fashing 
alternately said visual signals on the support and 
on the gate arm, and still further characterized 
in that a circuit controller is connected to turn 
as the gate arm is lowered and raised, the con 
troller having contacts closing a circuit through 
said audible Signal when the gate arm is in clear 
position and the track relay is de-energized and 
other contacts for maintaining Said circuit 
through said flasher relay, and all of said visual 
signals after the track relay is re-energized fol 
lowing its de-energization period until the gate 
arm is restored nearly to clear position. 
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