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ABSTRACT OF THE DISCLOSURE 
A gate control system including a first magnetic detector 

20 in front of the gate releases a latch 18 holding the gate 
14 closed when an automobile approaches, and a second 
magnetic detector 22 prevents operation of a hydraulic 
pump motor 98 for closing the gate as long as an auto 
mobile is within two feet. Each magnetic detector consists 
of a vertical magnetic rod 44 buried beneath the roadway 
with top and bottom coils 46 and 48 subjected to an alter 
nating electric field to induce currents which cancel each 
other except when an automobile is above the upper coil. 
A proximity detector 26 including an antenna wire 124 
on the gate prevents gate closure if an object under the 
gate changes the capacitance of the air gap between gate 
and roadway. 

-samum 

This invention relates to control of gates, particularly 
to vehicle parking areas, and more particularly to a system 
in which automatic means permit passage in one direc 
tion, but passage in the opposite direction is limited to 
authorized drivers who have a check, coin or key for 
opening the gate. 

Such systems have heretofore been proposed, but known 
systems are subject to various disadvantages. Ultrasonic 
and photoelectric sensors heretofore used may get out of 
adjustment with the passage of time, or under the influence 
of weather changes, or may be damaged by accidents or 
by vandals. Unauthorized parkers may attempt to thwart 
the control system by various means. For example, a 
gate might be operated by driving a vehicle up to the gate 
to open it then backing out so that the gate remains open 
and permits unauthorized cars to drive out. Sensors re 
sponsive only to automobiles have been propesd so that 
pedestrians or other objects cannot trigger gate operation. 
However, such devices might result in the gate striking a 
pedestrian or other object which happens to be in its 
closing path. Another danger with some known systems 
is that a gate may be locked in closed position if the power 
fails, or in case of other disarrangement of the system. 
Unauthorized or careless drivers may simply force their 
way through the gates; such action may cause expensive 
damage to the gate arm or the operating mechanism. 

Difficulties are experienced in providing protective fea 
tures overcoming the above disadvantages. For example, 
if a time delay switch were used to automatically close 
the gate a certain period of time after it was opened, the 
gate might close on cars which take more than the normal 
period of time to enter, thus damaging either the gate, its 
operating system, or the car. 

Keeping the gate open after an authorized driver opens 
the gate with a check, key or coin for a long enough time 
for him to drive through is also a problem. Triggering of 
gate opening action when the car passes the sensor, which 
normally opens the gate for cars passing in the opposite 
direction, must be avoided. If a time delay override switch 
were used to keep the gate open, other problems might 
be created. Unauthorized cars might pass out closely be 
hind the authorized cars. If the time delay is short, the 
gate might close either upon or in front of an authorized 
driver. 
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Among the objects of the present invention is the provi 

sion of a traffic gate control system in which 
(1) The gate automatically opens upon failure of 

power so that cars may still enter and leave. 
(2) The gate automatically closes when it reaches the 

fully open position if the automobile which triggered gate 
opening has left the area either by passage through the 
gate, or by backing away from the gate. 

(3) The gate will not close, either on the car or in front 
of the car, if it takes a longer than normal time to pass 
through the gate. 

(4) The gate will not close upon a person or an object 
under the gate even though gate opening action is nor 
mally triggered only by automobiles. 

(5) The sensing devices for initiating action have no 
moving parts and are buried under ground where they 
are not subject to harm by weather, accident or tampering. 

(6) The gate is designed to fail by destruction of an 
inexpensive shear pin without damage to expensive parts 
should a car force its way through the gate. 

Other objects and advantages of the invention will be 
apparent from the following description considered in 
conjunction with the accompanied drawings in which: 

FIG. 1 is a schematic illustrating the gate control sys 
tem of the present invention, most of the parts being 
shown as if viewed from the front, the associated parking 
lot and the gate operating sensors, however, being shown 
in a plan view and to a different scale; 

FIG. 2, a schematic illustrating the magnetic sensors 
for sensing the presence of automobiles and the associated 
circuitry; and 

FIG. 3, a schematic of the proximity sensor sensing cir 
cuitry of the invention. 

Briefly stated, these and other objects are accomplished 
by providing as illustrated in FIG. 1 a parking gate con 
trol System which includes a parking lot 10 having a 
single lane entrance and exit roadway 12 blocked by a 
gate 14. An automobile approaching the gate is sensed by 
a gate opening sensor 20 located in front of the gate and 
triggers circuitry hereafter described to release a latch 
system 18 so that spring 16 opens the gate. Thereafter, as 
soon as a car passes beyond a gate closing sensor 22 
which is buried beneath the roadway under the gate, a 
hydraulic motor system 24 is actuated to return the gate 
to blocking position. A proximity sensing system prevents 
closure of the gate should it approach within 4 inches 
of a person or an object beneath the gate. 
When an authorized driver desires to remove his auto 

mobile from the lot, he initiates operation of a gate open 
ing circuit 28 with a key, check, or coin. The gate auto 
matically closes after he leaves. 
The gate opening sensor 20 and the closing sensor 22 

and their associated circuitry are substantially similar. 
The structure of the gate opening sensor 20 is illustrated 
in FIG. 2. A 3-foot length of %' outer diameter plastic 
tubing 42 containing a single 3-foot length of spiralled 
silicon transformer iron 44 formed of a flat ribbon tape 
%6' wide and 42' thick serves as a core although any 
other magnetizable core such as a cylindrical ferrite rod 
could be used. The cylinder is buried within the ground 
in a vertical position with its upper end approximately 
6' below the surface. A center coil 50 of 300 turns sur 
rounds the core. The ends of center coil 50 are connected 
to a 2000 c.p.s. oscillator 52. The electric field created 
induces a current in an upper coil 46 and a lower coil 48. 
Coil 46 is mounted on the plastic tube approximately 4' 
from one end, and has 600 turns. Coil 48 also has 600 
turns and is mounted approximately 12' from the lower 

0. end. Coils 46 and 48 are connected in series-bucking re 
lation so that the current induced in each cancels unless 
a large mass of metal, such as an automobile, is near the 
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upper coil. Upper coil 46 is placed closer to the end than 
lower coil 48 so that it will be more highly sensitive to 
fast approaching metal objects. The end coils are tuned 
as a pair to 2000 c.p.s. to provide increased signal and 
phasing sensitivity and better noise rejection. The current 
induced in the end coils is normally approximately 90 
out of phase with the signal of oscillator 52. When a ve 
hicle approaches within 2 feet of the sensor, the output 
increases in amplitude and shifts in phase. The output of 
the end coils 46 and 48 is fed to an automobile detection 
circuit 54 which uses the output of the 2000 c.p.S. oscil 
lator 52 as a reference signal. FIG. 2 shows the auto 
mobile detection circuit 54 in more detail. The end coil 
output is fed to a phase comparator circuit 55 through 
an amplifier 58 and an automatic gain control circuit 60. 
The phase comparator circuit 55, upon detecting the dif 
ference in phase between the end coil output and the ref 
erence signal, delivers current to a gate opening relay 56. 
The automatic gain control circuit 60 maintains the 

amplifier sensor signal input to the phase comparator at 
an essentially constant level regardless of amplitude 
changes in the sensor output provided the output of the 
end coils is at the level indicative of an automobile pres 
ence within 2 feet of the sensor. 

Gate opening relay 56 when energized opens a normal 
ly closed contact 62 to cut off current flow to a solenoid 
coil 64 which is part of the latch system 18. A spring 68 
connects latch solenoid core 66 to latch arm 70 which is 
provided at its far end with a latch 71. Latch arm 70 is 
swingably mounted on a support 76. Latch 71 engages a 
latch pin 72 which is fixed to gate end 14a. The gate 4 
is pivoted for movement about a shaft 75 mounted on the 
support 76, the gate end 14a being largely on one side of 
shaft 75 and the roadway blocking arm 14b being on the 
other. De-energization of latch solenoid coil 64 releases 
the latch 71 from the latch pin 72 and permits spring 16 
to rotate the gate 14 toward the vertical position. 
The hydraulic motor system 24 includes a hydraulic 

cylinder 80 mounted on support 76 and having a piston 
81 and a piston rod 82. The far end of piston rod 82 is 
pivoted to gate end 4a. Downward movement of gate 
arm 14a forces hydraulic fluid from the cylinder through 
by-pass line 84, normally open valve 85 and return line 
86 to reservoir 87. Continued downward movement of 
gate end 14a causes downward movement of a sliding rod 
90 connected to gate end 14a by means of a pivoted link 
89. When gate arm 14b has raised sufficiently to clear 
roadway 12, the bottom 91 of sliding rod 90 engages a 
valve arm 92 to rotate valve 85 to closed position. This 
checks the rapid descent of piston 81. At approximately 
the same time, a stop 95 on rod 90 closes a limit switch 
96 in an electric pump power circuit 97 which can (after 
other switches hereafter described are closed) supply 
power to a paralleled electric pump motor 98 and valve 
solenoid 100. Electric motor 98 drives a pump 102 which 
delivers hydraulic fluid to cylinder 80 via delivery line 
103 and by-pass line 84. The coil of solenoid 100 Sur 
rounds the magnetic core 105 of valve solenoid 100 
which is connected to valve arm 92 to hold valve 85 
closed whenever the pump is running. 
Pump power circuit 97 includes an AC power source 

107 and a normally closed switch 109 of a relay coil 110. 
Coil 110 is energized whenever a car is above the gate 
closing sensor 22 by the associated automobile detection 
circuti 54a. Therefore, the motor cannot run and the gate 
cannot close so long as a car is above closing sensor 22 
and even after it passes opening Sensor 20. Since Sensor 
22 is directly under the gate and sensor 20 is approxi 
mately one automobile length in front of the gate, it will 
be apparent that the latch system cannot re-engage the 
gate so long as a car is above sensor 20, and the gate can 
not close on a car which moves forward toward Sensor 
22. 

However, if the car backs off sensor 20, or moves for 
ward to approximately 2 feet beyond sensor 22, relay coil 
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4. 
110 is de-energized and the switch 109 is in its normal 
closed position. If limit switch 96 has been closed, or 
thereafter becomes closed, when the gate reaches its fully 
open position power is supplied to the pump motor 98 to 
initiate closing of the gate. By the time gate arm 14b re 
turns to the roadblocking position, the latch solenoid coil 
64 is normally energized and the latch system 18 engages 
and holds the arm in blocking position. Continued up 
ward movement of piston rod 82 to a point just slightly 
beyond the latching position causes a projection 114 to 
close a limit switch 115 of the momentary close type. 
This energizes a relay 18 to open for several seconds a 
Switch 119 in pump power circuit 97. This cuts off power 
flow to pump motor 98 and the coil of valve solenoid 100. 
Core 105 of the valve solenoid then returns to its normal 
position to move valve 85 and limit switch 96 to their 
normal open position. When fluid flow to cylinder 80 
Stops, gate opening spring 16 causes the gate to move 
down slightly against the latch 71 and this brings projec 
tion 14 out of engagement with limit switch 115. Switch 
119 then returns to its normally closed position, and the 
System is again ready for operation. 

However, if a pedestrian or other object gets under 
gate arm 14b as it swings closed, the proximity sensing 
System 26 energizes relay 120 causing switch 121 in pump 
power circuit 97 to open. This cuts off the pump power, 
and the gate swings open. The proximity system 26 in 
cludes an antenna 124 which is strung along the lower 
side of gate arm 14b, and which, together with the road 
way ground 126 beneath the gate, serves as a capacitor 
125. The capacitance of the capacitor 125 is substan 
tially Smaller when there is a large air gap between the 
antenna and the ground, and is much more when a per 
Son or other object is in contact with the ground and is 
within 4' of the antenna. Capacitor 125 is electrically 
connected to a proximity sensor antenna tuned circuit 128. 
The output of circuit 128 and of a 500 kc. reference 

oscillator tuned circuit 129 are fed to a phase comparator 
30. Under normal circumstances, the output of tuned 

circuit 128 is approximately 90° out of phase with the 
signal from reference oscillator 129. Approach of the 
antenna to within 4' of a person or object changes the 
phase Sufficiently to cause the output of the phase com 
parator to be delivered to a relay opening circuit 131 to 
energize a relay 120 and open a switch 121 for approxi 
mately 15 seconds. This shuts off power to the pump 
motor 98 for that time. At the conclusion of the 15 
Seconds, Switch 121 closes and gate arm 14b again moves 
down until it approaches a disturbing object or becomes 
latched. Automatic phase control circuit 132 compen 
Sates for long term phase changes in the output of tuned 
circuit 128. Such long term shifts might be caused by 
Such factors as changes in the humidity of the air gap 
between antenna 124 and the roadway. This insures that 
phase comparator 130 only reacts to short term capacit 
ance shifts Such as occur when the antenna approaches 
within 2 feet of a person or object. 

It will be seen that the proximity sensing system can 
delay closing of a gate, but cannot trigger gate open 
1ng. 
When an authorized driver desires to leave the park 

ing lot, he inserts a key, coin, or check in an appropriate 
mechanism to energize a relay coil 138 to open a switch 
139 in the circuit to the latch release solenoid coil 64 
So that the gate opens. As soon as switch 139 opens, it is 
caught by a spring-pressed latch 141 and held open. Ac 
cordingly, even after the driver withdraws his key, the 
gate cannot again latch until latch 141 is released by a 
Solenoid coil 142. When the car passes over gate open 
ing sensor 20, the associated phase comparator 55 feeds 
a pulse to a latch release circuit 143. This circuit in 
cludes obvious elements so that latch release solenoid 
coil 142 will become energized only after the automo 
bile has passed over and then beyond gate opening sensor 
20. Switch 139 then returns to its normal closed posi 
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tion, and the gate latch system 18 can lock the gate when 
it next closes. 

Gate arm 14b is pivoted to gate end 14a by a bolt 
134 and is held in its desired position by a shear pin 135. 
If an automobile forces its way through the gate, the pin - 
135 is sheared and damage to other apparatus is minim 
ized. 

It will be apparent that a gate control system has been 
provided which automatically opens upon power failure, 
which automatically opens when an automobile ap 
proaches the gate, and which remains open as long as a 
car remains adjacent the gate and which closes immedi 
ately after the car leaves the gate. In addition, it will be 
apparent that the gate will not close upon a person or 
object under the gate, and will fail by destruction of an 
inexpensive shear pin if an automobile forces its way 
through the gate. 
What is claimed is: 
1. Apparatus for controlling traffic passing over a road 

way, said apparatus comprising a support located adja 
cent to said roadway, an elongted barrier gate swing 
bly mounted in a generally vertical plane intermediate 
its ends on said support and having one end normally 
disposed across the roadway, a latch bar swingably 
mounted on said support, said latch bar having a latch 
at one end selectively engageable with the other end of 
said gate, solenoid means connected to said latch bar for 
controlling the position of said latch, spring means in 
terconnecting said support and said other end of said 
gate to apply a downward force to said other end of 
said gate and to move said one end of said gate to a 
roadway unblocking position when the latch is released, 
a first switch means located adjacent to one side of said 
support and electrically connected to said solenoid means 
to release said latch means when said first Switch means 
is energized, fluid cylinder means mounted on said Sup 
port and connected to the other end of said gate, sec 
ond switch means located adjacent to said roadway on 
the opposite side of said gate from said first switch means, 
means for introducing fluid under pressure into said fluid 
cylinder means for returning said gate to a roadway 
blocking position where it will be engaged by said latch, 
said means for introducing fluid being controlled by said 
second switch means after an automobile has passed the 
barrier gate, so that said barrier gate normally will be 
held in roadway blocking position by said latch but can 
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be moved to an unblocking position by said spring and 
returned to a blocking position by said fluid cylinder 

CalS. 
2. The structure of claim 1 including proximity sens 

ing means mounted on said gate for sensing the presence 
of an object in the path of travel of said gate while clos 
ing, and control means operated by said proximity sens 
ing means and connected to said means for introducing 
fluid into said fluid cylinder means to stop the introduc 
tion of fluid and permit said spring means to return the 
gate to unblocking position. 

3. The structure of claim 1 in which at least one of 
said first and second switch means includes magnetically 
operated sensing means located along the roadway for 
sensing the presence of an automobile and automatically 
releasing said latch. 

4. The structure of claim 1 including a manually op 
erated switch means located along the roadway on at least 
one side of said gate for releasing said latch. 
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