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VEHICLE BARRIER CONTROL DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority of US. Provisional 
Patent Application No. 60/695,997, ?led Jul. 1, 2005, the 
entire contents of Which is hereby incorporated by reference. 

TECHNICAL FIELD 

[0002] The present invention relates generally to a vehicle 
barrier control device, and in particular to a vehicle barrier 
control device for use in controlling vehicular access to a 
secure roadWay, parking area, building entrance, or other 
area Where limited vehicular tra?ic is desired. 

BACKGROUND OF THE INVENTION 

[0003] In recent years there has been a dramatic increase 
in the incidence of attacks on facilities and buildings by 
terrorists, other aggressors such as extremists, and even 
disgruntle employees throughout the World. Many of these 
attacks are directed against government facilities or other 
high pro?le locations. One of the most effective means of 
facility destruction is through the use of a vehicle carrying 
explosives. To successfully guard against such attacks a 
standoff distance must be created around a facility. This is 
accomplished by the use of a combination of active and 
passive barriers. Passive barriers “never” alloW vehicular 
access to certain areas, While active barriers are utilized to 
control or limit vehicular access to a particular area. 

[0004] Active barriers range from simple devices that 
damage a vehicle’s tires, such as the device described in 
US. Pat. No. 4,354,771 to Dickinson, to more complex 
devices such as the devices described in US. Pat. No. 
4,574,523 and US. Pat. No. 4,630,395 to Nasatka. These 
more complex devices differ from earlier designed devices, 
such as the device described in US. Pat. No. 3,963,363 to 
Roper, Which Were designed to yield vehicular tra?ic, 
thereby acting more as a tra?ic guide than a tra?ic control. 
Current vehicular barrier designs seek to stop and immobi 
liZe unauthorized vehicles that collide With the barrier. 

[0005] Since the Sep. 11, 2000 attacks on the U.S., a 
signi?cant number of facilities are seeking active barrier 
solutions. The oWners of such facilities, as Well as the 
architectural design community, are demanding a more 
aesthetically pleasing active barrier solution. Facility oWners 
and the general public do not Want the streets to appear like 
a War Zone With ominous looking barrier designs. 

[0006] One of the biggest concerns With current barrier 
design is the use of hydraulic systems for the activation of 
the barrier, such as the barrier device described in US. Pat. 
No. 4,818,136 to Nasatka et al. and US. Pat. No. RE33,201 
to Dickinson. These hydraulic systems must be routinely 
maintained or the barriers Will eventually fail to operate. A 
typical hydraulic system must have its ?lters changed on a 
monthly basis or on a quarterly basis if the barrier is rarely 
used. The ?uid in the hydraulic systems must also be 
changed at regular intervals similar to the oil in an ordinary 
car. 

[0007] It is estimated that more than half of barrier system 
failures are related to the hydraulic system. A major source 
of failure in these hydraulic systems is related to the hoses 
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and ?ttings. Even With the use of pneumatic systems in place 
of hydraulic systems, similar problems exist With hoses and 
?ttings and system reliability. Another common failure point 
in hydraulic systems is that most hydraulic systems are 
designed to include solenoid valves, ?oW control valves, and 
accumulators that are used to control the movement and 
speed of movement of the barrier. These solenoid valves 
tend to fail often and are sensitive to the condition of the 
hydraulic ?uid. The ?oW control valves are also sensitive to 
the condition of the ?uid, While the accumulators have to be 
pre-charged to a certain operating pressure and must main 
tain that pressure. Small leaks or failures in the accumulators 
result in the barrier system not functioning properly. Typical 
hydraulic systems may contain ?fteen gallons of ?uid and in 
many cases more than double such amount. Additionally, 
typical hydraulic systems require a large hydraulic tank to 
act as a reservoir for the hydraulic ?uid. In the event of a 
hydraulic system failure, such lost ?uid creates an environ 
mental haZard. Many of the systems installed today do not 
properly contain the ?uid and, therefore, lost ?uid Will 
adversely impact the surrounding environment When a 
hydraulic system failure occurs. 

[0008] One of the challenges With barriers designed to 
Withstand the crash of a vehicle is designing a foundation to 
hold the barrier in place during impact. Current art solves 
this problem by providing a large in-ground barrier foun 
dation, such as the device described in US. Pat. No 4,627, 
763 to Roemer et al., or by providing very large inertia 
blocks on the surface of the roadWay as described in US. 
Pat. No. 6,382,869 to Dickinson. Providing a large in 
ground foundation is not alWays possible due to under 
ground utilities or building structures. Further, the large 
inertia blocks on the surface of a roadWay often are too large 
and limit the ?oW of traffic in the roadWay. Many variations 
of the in-ground barrier are in use today. One of the biggest 
challenges is that the barrier and the foundation are essen 
tially one unit, thereby making installation di?icult at best. 
Another issue is that the local authorities, such as the 
Department of Transportation, may require that the barrier 
not be permanently attached to the road and be able to be 
easily removed from the road in the future, if so desired. 
None of the current art su?iciently solves these problems. 

[0009] Another challenge With barrier design deals With 
the ability of the plate to Withstand the crash of a vehicle. To 
overcome the large forces involved in a crash, current art 
utiliZes reinforced and/or multi-layered plates to create a 
honeycomb effect and, thus, increase the robustness of the 
barrier plate. These designs have several disadvantages 
including, but not limited to, heavy construction, signi?cant 
cost, and the need to go beloW the road surface to prevent the 
large structure from having to be above the roadWay. 

[0010] What is needed is an aesthetically pleasing vehicle 
barrier control device having a tWo-part barrier system, 
composed of an in-ground frame and a bolt doWn barrier, 
and a plate With a bend near the free end, that can utiliZe a 
self-contained motor and actuator, reversible motor and 
pump, and variable speed motor control. It is to such a 
device that the present invention is primarily directed. 

BRIEF SUMMARY OF THE INVENTION 

[0011] Brie?y described, in preferred form, the present 
invention is a vehicle barrier control device for limiting and 
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prohibiting vehicular access to a facility or area. The vehicle 
barrier control device includes a barrier system having an 
active position and a passive position and a control system 
adapted to move the barrier system betWeen the active 
position and the passive position. When the barrier system is 
in the active position, the barrier system prevents vehicles 
from passing by or through the vehicle barrier control 
device. When the barrier system is in the passive position, 
the barrier system permits vehicles to pass by or through the 
vehicle barrier control device. 

[0012] The barrier system can include a buttress, a mov 
able barrier plate, a traf?c control arm and traf?c indicating 
light. The control system is containable Within the buttress 
of the barrier system and comprises a traf?c arm motor, a 
programmable logic controller, a variable frequency drive, 
and actuator. As directed by the programmable logic con 
troller and variable frequency drive, the tra?ic arm motor 
moves the traf?c control arm betWeen a loWered position and 
a raised position, While the actuator moves the barrier plate 
from a raised position to a loWered position. When the 
vehicle barrier control device is in the active position, the 
traf?c control arm is in the loWer position and the barrier 
plate is in the raised position. When the vehicle barrier 
control device is in the passive position, the traf?c control 
arm is in the raised position and the barrier plate is in the 
loWered position. 

[0013] The barrier system further comprises a sub-frame 
that is typically set in concrete on a plane equal to the surface 
of the entryWay or roadWay to the secured facility or area. 
The rest of the barrier system is mounted to the sub-frame, 
but can be easily removed, if necessary. If removed, the 
sub-frame does not interfere With the traf?c passing over the 
entryWay or roadWay, thereby making the vehicle barrier 
control device temporary. The combination of the buttress, 
traf?c control arm, barrier plate, and sub-frame provides the 
strength and high-impact performance of a permanent bar 
rier system, While providing a temporary vehicle barrier 
control device often required by a local department of 
transportation. 
[0014] The actuator of the present invention provides a 
unique con?guration, Whereby an actuator motor is actually 
mounted onto the actuator. Accordingly, the actuator con 
tains only a small amount of hydraulic oil for operation. 
Such a con?guration eliminates the problems associated 
With typical hydraulic barrier systems, because the use of 
hoses, ?ttings, and solenoid control valves become unnec 
essary. Further, the present invention utiliZes a variable 
speed and reversible actuator motor control to vary actuator 
pump speed to achieve high-speed movements of the barrier 
plate as needed in an emergency condition. 

[0015] A principle object of the present invention is to 
provide a vehicle barrier control device having an active 
position that prevents vehicles from passing through and a 
passive position that alloWs vehicles to pass through the 
vehicle barrier control device. 

[0016] Another object of the present invention is to pro 
vide a vehicle barrier control device having a traf?c control 
arm and a barrier plate that are adapted to prevent traf?c 
from passing through When in the active position and to 
alloW vehicles to pass through When in the passive position. 

[0017] Still another object of the present invention is to 
provide a vehicle barrier control device having an aestheti 
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cally pleasing barrier design that can combine ?nishes and 
colors to match the architectural design of the facility being 
secured, thereby giving the engineers and architects, Who 
design buildings With vehicular intrusion solutions, the 
ability to maintain the artistic design of the facility. 

[0018] It is another object of the present invention to 
provide a vehicle barrier control device that comprises a 
self-contained motor and actuator containing only a small 
amount of hydraulic oil based on the revolutionary design of 
mounting the motor onto the actuator, thereby eliminating 
the problems caused by traditional hydraulic systems. 

[0019] Yet another object of the present invention is to 
provide a vehicle barrier control device that eliminates the 
need for hoses and ?ttings thus eliminating critical failure 
points found in current barrier systems. 

[0020] Another object of the present invention is to pro 
vide a vehicle barrier control device that eliminates the 
problems associated With the use of solenoid control valves 
by utiliZing a reversible motor and pump to control the 
direction of the barrier’s movements rather than utiliZing 
directional solenoid control valves. 

[0021] Still another object of the present invention is to 
provide a vehicle barrier control device that eliminates the 
problems associated With the use of How control valves 
and/or accumulators by utiliZing a variable speed motor 
control to vary pump speed to achieve high speed move 
ments as needed in an emergency condition. 

[0022] It is another object of the invention to provide a 
vehicle barrier control device utiliZing a tWo part barrier 
system, composed of an in ground frame and a bolt doWn 
barrier, thereby eliminating the need for large inertia blocks 
above the surface or the need for a large foundation beloW 
the surface. 

[0023] Yet another object of the present invention is to 
provide a vehicle barrier control device that alloWs the 
barrier to be removed only leaving the frame in the roadWay, 
Which can be driven over, thus meeting local authority’s 
removability requirements. 
[0024] Another object of the present invention is to pro 
vide a vehicle barrier control device that provides a plate 
With a bend near the free end of the barrier’s plate, thereby 
increasing the strength of the plate Without having to create 
a honeycomb or reinforcing structure, and alloWing the plate 
to slope doWn in the front and eliminate the “bump” at the 
front of the barrier plate. 

[0025] These and other objects, features and advantages of 
the present invention Will become more apparent upon 
reading the folloWing speci?cation in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE FIGURES 

[0026] FIG. 1 illustrates a perspective vieW of a vehicle 
barrier control device in an active position in accordance 
With preferred embodiments of the present invention. 

[0027] FIG. 2 illustrates a perspective vieW of the vehicle 
barrier control device in a passive position in accordance 
With preferred embodiments of the present invention. 

[0028] FIG. 3 illustrates a perspective vieW of a buttress of 
the vehicle barrier control device having a round contour 
shape in accordance With preferred embodiments of the 
present invention. 
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[0029] FIGS. 4A-4B, collectively known as FIG. 4, illus 
trate a hydraulic schematic having a direct coupling of a 
pump to an actuator in accordance With preferred embodi 
ments of the present invention and a typical hydraulic 
schematic of the prior art, respectively. 

[0030] FIG. 5 illustrates an electrical schematic showing a 
method for reversing pump control in accordance With 
preferred embodiments of the present invention. 

[0031] FIG. 6 illustrates an electrical schematic shoWing a 
method for variable speed control for movements of the 
vehicle barrier control device in accordance With preferred 
embodiments of the present invention. 

[0032] FIG. 7 illustrates a perspective vieW of the vehicle 
barrier control device having a separate sub-frame in accor 
dance With preferred embodiments of the present invention. 

[0033] FIG. 8 illustrates a perspective vieW of the vehicle 
barrier control device having a lifting mechanism in one 
buttress and a counterbalance mechanism in a second but 
tress in accordance With preferred embodiments of the 
present invention. 

[0034] FIG. 9 illustrates a detailed section vieW of the 
vehicle barrier control device having ?exible support 
devices and an attachment mechanism in accordance With 
preferred embodiments of the present invention. 

[0035] FIG. 10 illustrates a perspective vieW of a plate 
having a bend therein of the vehicle barrier control device in 
accordance With preferred embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0036] Referring noW in detail to the draWing ?gures, 
Wherein like reference numerals represent like parts 
throughout the several vieWs, a vehicle barrier control 
device 10 of FIG. 1 is designed for preventing and limiting 
vehicular access to a particular area. The vehicle barrier 
control device 10 provides an aesthetically pleasing barrier 
design, While eliminating multiple problems of previously 
designed barriers. The vehicle barrier control device 10 can 
be con?gured in various siZes and shapes conducive to an 
entryWay of the restricted area and, more particularly, for 
controlling vehicular access into a facility or an area Where 
limiting vehicular access to unauthoriZed vehicles is desired. 

[0037] As illustrated in FIG. 1, the vehicle barrier control 
device 10 comprises a barrier system 100 and a control 
system 200. The barrier system 100 has an active (or guard) 
position and a passive position, such that vehicles cannot 
pass by the vehicle barrier control device 10 When the barrier 
system 100 is in the active position and vehicles are per 
mitted to pass through the vehicle barrier control device 10 
When the barrier system 100 is in the passive position. The 
control system 200 is adapted to move the barrier system 
100 betWeen the active position and the passive position and, 
thereby, limits vehicular access to a particular facility or area 
secured by the vehicle barrier control device 10. Accord 
ingly, the particular facility or area to be secured by the 
vehicle barrier control device 10 is accessible by vehicles 
When the barrier system 100 is in the passive position, but 
is inaccessible by vehicles When the barrier system 100 is in 
the active position. 
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[0038] The barrier system 100 of the vehicle barrier con 
trol device 10, as shoWn in FIG. 1, comprises a buttress 105, 
a movable plate 110, a frame 120 anchored into the ground 
or other stationary object, a plurality of hinges 115 in 
communication With the plate 110 and the frame 120, an 
optional traf?c control arm 125, and an optional traf?c 
indicating light 130 in communication With the buttress 105. 
When the barrier system 100 is in the active (or guarded) 
position, the movable barrier plate 110 is in a raised position, 
the traffic control arm 125 is in a loWered position, and the 
traffic indicating light 130 is red. In the raised position, the 
movable barrier plate 110 provides a suf?ciently impassable 
obstacle and, therefore, prevents the Wheels or tires of a 
vehicle from passing through the vehicle barrier control 
device 10. In the loWered position, the traf?c control arm 
125 is generally parallel and horizontal to the pathWay 
leading to the protected facility or area, thereby preventing 
a vehicle from passing through the vehicle barrier control 
device 10. Further, the traf?c indicating light 130 provides a 
red Warning light notifying individuals operating the 
vehicles that access through the vehicle barrier control 
device 10 is not permitted. 

[0039] When the barrier system 100 is in the passive 
position, as shoWn in FIG. 2, the movable barrier plate 110 
is in a loWered position, the traf?c control arm 125 is in a 
raised position, and the traf?c indicating light 130 is green. 
In the loWered position, the movable barrier plate 110 
provides a clear and unobstructed path and, therefore, per 
mits the Wheels or tires of a vehicle to pass through the 
vehicle barrier control device 10. In the raised position, the 
traffic control arm 125 is generally perpendicular and ver 
tical to the pathWay leading to the protected facility or area, 
thereby permitting a vehicle to pass through the vehicle 
barrier control device 10. Further, the traf?c indicating light 
130 provides a green light notifying individuals operating 
the vehicles that access through the vehicle barrier control 
device 10 is currently alloWed. 

[0040] The unique design of the present invention inte 
grates the traf?c control arm 125 and the traf?c indicating 
light 130 into the buttress 105 of the vehicle barrier control 
device 10 to simplify installation and reduce installation 
costs. 

[0041] The control system 200 comprises a traf?c arm 
motor 205 (not shoWn) and a traf?c arm high reduction gear 
box 210 (not shoWn), such that the traf?c arm motor 205 and 
traffic arm high reduction gear box 210 are adapted to move 
the traffic control arm 125 betWeen the loWered and raised 
positions. Generally, the traf?c arm motor 205 and the traf?c 
arm high reduction gear box 210 are containable Within the 
buttress 105 of the vehicle barrier control device 10. In a 
preferred embodiment of the present invention, the traf?c 
arm motor 205 is a three phase 230 volt 1750 revolutions per 
minute (rpm) motor such as manufactured by Baldor Elec 
tric or Leeson Motor. Additionally, in a preferred embodi 
ment, the traf?c arm high reduction gear box 210 is a 60:1 
double reduction gearbox such as manufactured by Baldor 
Electric or LeCentric. 

[0042] The control system 200 further comprises a pro 
grammable logic controller (PLC) 215 and a variable fre 
quency drive 220, such that the PLC 215 and the variable 
frequency drive 220 are adapted to control the speed and 
direction of the traffic arm motor 205, thereby controlling 



US 2007/0068079 Al 

the lifting and lowering of the tra?ic control arm 125 to the 
raised and loWered positions, respectively. A special feature 
of the control system 200 and, more particularly, the variable 
frequency drive 220 is the ability to use a standard single 
phase 230 volt alternating current (AC) poWer source and 
convert such received poWer to three phases for the three 
phase tra?ic control motor 205. This poWer conversion 
signi?cantly reduces the cost of installing the vehicle barrier 
control device 10 by not requiring a special transformer to 
provide the three-phase poWer source. Further, a three-phase 
tra?ic control motor 205 is more cost e?icient and more 
effective. In comparison, a single-phase poWer source is 
identical to What Would be used to poWer a typical air 
conditioner in a guard booth. 

[0043] The tra?ic control arm 125 can be constructed 
using a variety of suitable materials, such as an aluminum 
square tube. In a preferred embodiment of the present 
invention, the tra?ic control arm 125 is a square tube having 
a length betWeen eight and tWelve feet, a height of approxi 
mately ?ve inches, and a thickness of approximately tWo 
inches. 

[0044] The tra?ic indicating light 130 is, preferably, of a 
special construction. The tra?ic indicating light 130 is a 
multi-colored light emitting diode (LED) having both red 
and green LEDs. Accordingly, only one tra?ic indicating 
light 130 is necessary for both the red and green indicating 
conditions, thus signi?cantly improving the aesthetic quali 
ties of the buttress 105 of the vehicle barrier control device 
10. 

[0045] The vehicle barrier control device 10, as shoWn in 
FIG. 3, provides a unique structural design that incorporates 
a buttress 105 having a rounded front and back structure. 
This design of the buttress 105 emulates the shape of a 
bollard, thereby making the vehicle barrier control device 10 
more aesthetically pleasing. By incorporating the half bol 
lard shape into the buttress 105 of the vehicle barrier control 
device 10, the need to place an additional bollard in front of 
the vehicle barrier control device 10 is eliminated. The 
radius of the arcs shaped by the front and back structures of 
the buttress 105 is generally equal to the Width of the 
buttress 105. In a preferred embodiment of the present 
invention, the optimal aesthetic Width for the buttress 105 is 
approximately tWelve inches and, therefore, the radius of the 
arcs of the front and back structures is also approximately 
tWelve inches. This revolutionary shape alloWs the vehicle 
barrier control device 10 of the present invention to ?t into 
the architectural decor of the facility or area being protected. 

[0046] The control system 200 further comprises an actua 
tor 225, as illustrated in FIG. 4A, Which provides another 
unique feature of the vehicle barrier control device 10. The 
actuator 225 is adapted to move the plate 110 betWeen the 
passive position (loWer position) and the active position 
(raised position). The actuator 225 is in communication With 
the plate 110 through a clevis 230 (not shoWn), bearings 235 
(not shoWn), and a connecting shaft 240 (not shoWn). The 
clevis 230 can be mounted on the actuator 225 containing 
bearings 235 to alloW the connecting shaft 240 to rotate as 
the plate 110 is moved betWeen the passive position and the 
active positions. Generally, the connecting shaft 240 is ?xed 
to the plate 110 With bolts to alloW the connection shaft 240 
to be removed from the plate 110 during maintenance. 

[0047] The control system 200 is adapted to provide 
correct signals to poWer the actuator 225 during use, thereby 
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making the actuator 225 and control system 200 interdepen 
dent. The actuator 225 of the present invention is a special 
design that combines the bene?ts of hydraulic ?uid poWer 
and the bene?ts of an electrical drive system. FIG. 4 
illustrates the control diagram of the actuator 225 of the 
vehicle barrier control device 10. In a preferred embodiment 
of the present invention, the actuator 225 comprises and 
utiliZes an actuator motor 245 in communication With an 
actuator pump 250. For example and not limitation, the 
actuator motor 245 can be directly mounted on the actuator 
pump 250. The actuator pump 250 is in communication With 
an actuator valve manifold 255 (not shoWn) adapted to carry 
?uid to a cylinder 260. For example, the actuator pump 250 
can be directly mounted on the actuator valve manifold 255. 
This “closed” system design eliminates the numerous prob 
lems associated With a typical hydraulic actuator control 
system like the one shoWn in FIG. 4B. 

[0048] The control system 200 can further comprise an 
actuator motor 245, an actuator pump 250, and an actuator 
valve manifold 255 (not shoWn). The actuator motor 245 is 
adapted to turn the hydraulic actuator pump 250 used to 
pressurize the ?uid Within the cylinder 260. Moreover, the 
control system 200 can comprise pilot operated check valves 
265 adapted to maintain the position of the cylinder 260 
When the actuator motor 245 is stopped, and special cush 
ioning relief valves 270 adapted to prevent hydraulic over 
load and provide smooth transition When changing the 
direction of the actuator motor 245. 

[0049] Still further, the control system 200 comprises a 
volume compensator 275, as illustrated in FIG. 4A. In a 
preferred embodiment of the present invention, the unique 
volume compensator 275 alloWs the actuator 225 to be 
placed in any orientation and is not affected by gravity acting 
on the ?uid. Such a volume compensator 275 can include the 
volume compensator provided by and patented by M-Mac 
Actutators. The M-Mac designed actuator 225 has signi? 
cant advantages over other similar systems not utiliZing this 
type of volume compensator 275. In a preferred embodiment 
of the present invention, the actuator motor 245 includes a 
three-phase 230 volt 1750 rpm motor such as the actuator 
motor 245 manufactured and provided by Baldor Electric. 

[0050] As described above, the control system 200 com 
prises a variable frequency drive 220 and a programmable 
logic controller (PLC) 215 adapted to control the speed and 
direction of the actuator motor 245 and, thus, the speed and 
direction of the actuator 225, as illustrated in FIGS. 5 and 6. 
The variable frequency drive 220, as shoWn in FIG. 5, is 
adapted to reverse the direction of the actuator 225 by 
simply reversing the direction of the actuator motor 245, 
Without the need for additional special hydraulic directional 
control valves. By not requiring special hydraulic directional 
control valves, the vehicle barrier control device 10 of the 
present invention provides a simpler and more reliable 
barrier system than those currently used. 

[0051] The variable frequency drive 220, as shoWn in FIG. 
6, is adapted to change the speed of the actuator 225 near the 
end of the stroke and also to provide for a higher actuator 
225 speed for an emergency activation function. Accord 
ingly, the variable frequency drive 220 permits the actuator 
225 to gently stop the movement of the plate 110 as it 
reaches the fully loWered and the fully raised position (e.g., 
the passive position and the active position, respectfully). 



US 2007/0068079 A1 

Such a “soft landing” ability of the plate 110 signi?cantly 
reduces the shock absorbed by the vehicle barrier control 
device 10 and, more speci?cally, the plate 110 and, thus, 
increases the life of the components of the vehicle barrier 
control device 10, While still providing for the fast emer 
gency activation of the vehicle barrier control device 10 
When required. For example and not limitation, the vehicle 
barrier control device 10 can quickly move from the passive 
position to the active position When an emergency occurs, 
thereby preventing unauthoriZed access of a dangerous 
vehicle. 

[0052] All of these control functions are accomplished 
Without adding special hydraulic control valves typically 
required to perform such functions. A special feature of the 
vehicle barrier control device 10 and the variable frequency 
drive 220 is the ability to use standard single phase 230 volt 
AC poWer and convert that poWer to three-phase poWer for 
the three-phase actuator motor 245. Such a sealed hydraulic 
poWer source signi?cantly reduces the cost of installing the 
vehicle barrier control device 10 by not requiring a special 
transformer to provide the three-phase poWer source. This 
optimal variable frequency drive 220 solution can be accom 
plished With a special variable frequency drive 220 and PLC 
215 as manufactured by Automation Direct. 

[0053] As illustrated in FIG. 4B, the typical hydraulic 
actuator control system contains many valves, hoses and 
pipes, ?ttings, a ?lter, and large reservoir tank. All of these 
components can be points of failure and, thus, reduce the 
reliability of the barrier system. These component failures 
are typical of all such hydraulic systems regardless of the 
application in Which the components are applied. HoWever, 
When applied to security system applications the compo 
nents become intolerable. 

[0054] In addition to comprising a buttress 105 (With 
integrated tra?ic indicating lights 130 and a tra?ic control 
arm 125), a moving plate 110, and a support frame 120, the 
barrier system 100 further comprises an in-ground sub 
frame 135, as illustrated in FIG. 7. The modular design of 
the separate sub-frame 135 makes the vehicle barrier control 
device 10 easier to install, repair, or replace (if damaged), 
and even remove from the roadWay, if necessary. Typically, 
the local department of transportation must classify the 
vehicle barrier control device 10 as temporary before the 
vehicle barrier control device 10 can be placed into a 
roadWay or similar area. Current barrier systems cannot be 
installed temporarily and, therefore, may not meet the 
requirements of the department of transportation. The 
vehicle barrier control device 10 of the present invention, 
hoWever, meets the requirement for a temporary barrier and, 
yet, provides a higher level crash rating than that of a 
permanent in-ground barrier. 

[0055] The vehicle barrier control device 10 can be 
installed by ?rst incorporating the sub-frame 135 into a 
shalloW concrete pad. The sub-frame 135 is set into the 
concrete on a plane equal to the surface of the roadWay. The 
sub-frame 135 is typically inserted into a foundation of 
approximately four to tWelve inches in depth. In a preferred 
embodiment of the present invention, the sub-frame 135 is 
Within a foundation of approximately six to eight inches in 
depth. Once the sub-frame 135 is installed, then the barrier 
plate 110 and buttress 105 are bolted doWn to the in-ground 
sub-frame 135 using, for example, grade three or above steel 
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bolts. If the vehicle barrier control device 10 must be 
removed, the vehicle barrier control device 10 is simply 
unbolted from the sub-frame 135 and removed. The remain 
ing sub-frame 135 is ?ush With the road surface and, 
therefore, can be driven over Without any further modi?ca 
tions. Typically, the sub-frame 135 is constructed of a steel 
c-channel approximately six inches in height. A steel box 
(rectangle) is formed by Welding the c-channel into a front 
anchor member, back anchor member, and tWo side anchor 
members, With the c-channel facing outWard. Four pieces of 
additional c-channel can be placed inside of this steel frame, 
such that the four pieces (support anchor members) of 
additional c-channel run parallel front to back. The sub 
frame 135 actually extends the length of the vehicle barrier 
control device 10. Generally, the sub-frame 135 extends 
approximately one foot in front of the buttress 105 of the 
vehicle barrier control device 10. This sub-frame extension 
140 provides the additional structure support needed to 
Withstand a higher kinetic energy upon vehicle impact With 
the vehicle barrier control device 10. 

[0056] By utiliZing the in-ground sub frame 135 in Which 
the vehicle barrier control device 10 is bolted to, the present 
invention eliminates the need for large inertia blocks above 
the surface and also eliminates the need for a large founda 
tion beloW the surface, because the vehicle barrier control 
device 10 is generally a hybrid of the tWo. 

[0057] As the Width of the vehicle barrier control device 
10 increases, the need for a second lifting mechanism 280 is 
also increased. Accordingly, the control system 200 can 
comprise a second lifting mechanism 280 adapted to balance 
the lift and more evenly distribute the load. This second 
lifting means 280 is usually identical to the lift mechanism 
(e.g., actuator 225, actuator motor 245, actuator pump 250, 
programmable logic controller 215, variable frequency drive 
220, etc.) contained Within the original buttress 105, but is 
generally located in a separate, second buttress 145, as 
illustrated in FIG. 8. 

[0058] Additionally, for a vehicle barrier control device 10 
With a larger Width, the control system 200 further comprises 
a counter balance mechanism 285 in communication With 
the second lifting mechanism 280. The second lifting 
mechanism 280, as illustrated in FIG. 8, is 100% mechanical 
and does not require any control or electrical interface. Such 
a con?guration eliminates the need for additional Wiring and 
simpli?es the installation of the vehicle barrier control 
device 10 and reduces cost. In a preferred embodiment, the 
second lifting mechanism 280 comprises a Weight connected 
to the plate 110 utiliZing a ?exible steel aircraft grade cable 
150. The ?exible cable 150 of the barrier system 100 can be 
attached to the plate 110 via a mounting plate 155 Welded to 
the plate 110 and a bolt to attach the ?exible cable 150 to the 
mounting plate 155. The optimal Weight strength of the 
?exible cable 150 is betWeen 40% and 60% of the total plate 
110 Weight. Such a con?guration alloWs the control for the 
?rst lifting mechanism (e.g, the actuator 225 and controls, 
etc.) to be the same design as for the narroW plates 110. 
Accordingly, a single design of the vehicle barrier control 
device 10 can be utiliZed for varying Widths of the vehicle 
barrier control device 10, thereby reducing the costs of 
implementing narroW and Wide barriers. 

[0059] One factor in the design of vehicle barrier control 
devices 10 is the “clear opening” required of the roadWay 
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after the vehicle barrier control device 10 is installed. One 
of the biggest dif?culties is the need to have tWo buttresses 
105, 145 on Wide roadways. When tWo buttresses 105, 145 
are used in the roadWay, a reduction in the “clear opening” 
occurs and, thus, causes problems on the roadWay. If one 
buttress 145 is eliminated, hoWever, the vehicle barrier 
control device 10 may not be suf?ciently strong enough to 
Withstand the kinetic energy of a higher-level crash. Accord 
ingly, the present invention utiliZes an aircraft grade steel 
cable 150 on the end of the plate 110 opposite the single 
buttress 105, as illustrated in FIG. 9. Generally, a ?rst end of 
the cable 150 is in communication With the plate 110 and a 
second end of the cable slides into the sub-frame 135 When 
the plate 110 is loWered to the passive position. When the 
plate 110 is raised to the active position, the cable 150 is 
pulled out of the sub-frame 135 until a rod 165 attached to 
the end of the cable 150 comes in contact With the end of the 
slide 170 in the sub-frame 135. To aid in the retraction of the 
cable 150 into the sub-frame 135, a bias 175 (e.g., a spring, 
not shoWn) is attached to the sliding end of the cable 150 on 
the inside of the sub-frame 135. 

[0060] As illustrated in FIG. 10, the plate 110 connected to 
the buttress 105 comprises a bend near the end of the plate 
110. Typically, the bend is placed approximately ?ve inches 
from the end of the plate 110. In a preferred embodiment of 
the present invention, the offset produced by the bend in the 
plate 110 is approximately one-half inch. The bend in the 
plate 110 greatly increases the strength of the plate 110, 
Without having to create a honeycomb or reinforcing struc 
ture, and alloWs the plate 110 to slope doWnWardly in the 
front and, therefore, eliminates the “bump” at the front of the 
plate 110 When a vehicle passes over the plate 110. In other 
Words, by putting a one-half inch bend in the leading edge 
of the plate 110, a thinner plate 110 can be used and/or a 
higher crash rating can be achieved. 

[0061] Numerous characteristics and advantages have 
been set forth in the foregoing description, together With 
details of structure and function. While the invention has 
been disclosed in several forms, it Will be apparent to those 
skilled in the art that many modi?cations, additions, and 
deletions, especially in matters of shape, siZe, and arrange 
ment of parts, can be made therein Without departing from 
the spirit and scope of the invention and its equivalents as set 
forth in the folloWing claims. Therefore, other modi?cations 
or embodiments as may be suggested by the teachings herein 
are particularly reserved as they fall Within the breadth and 
scope of the claims here appended. 

What is claimed is: 

1. A vehicle barrier control device comprising: 

a movable barrier plate having a ?rst position and a 
second position, Wherein vehicular traf?c is permitted 
When the movable barrier plate is in the ?rst position 
and vehicular traf?c is prohibited When the movable 
barrier plate is in the second position; and 

a buttress having a front structure and a back structure, 
Wherein the front structure includes a ?rst rounded arc 
shape and the back structure includes a second rounded 
arc shape, such that the front structure and back struc 
ture emulate the shape of a bollard. 
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2. The vehicle barrier control device of claim 1, Wherein 
the ?rst rounded arc shape and the second rounded arc shape 
each include a radius having a length generally equal to a 
Width of the buttress. 

3. The vehicle barrier control device of claim 1, further 
comprising: 

a traf?c control arm in communication With the buttress, 
Wherein the tra?ic control arm is in a raised position 
When the movable barrier plate is in the ?rst position 
and the traf?c control arm is in a loWered position When 
the movable barrier plate is in the second position; and 

at least one traf?c indicating light in communication With 
the buttress, Wherein the traf?c indicating light indi 
cates permission for vehicular traf?c When the movable 
barrier plate is in the ?rst position and indicates pro 
hibition to vehicular tra?ic When the movable barrier 
plate is in the second position. 

4. A vehicle barrier control device comprising: 

a movable barrier plate having a ?rst position and a 
second position, Wherein vehicular traf?c is permitted 
When the movable barrier plate is in the ?rst position 
and vehicular traf?c is prohibited When the movable 
barrier plate is in the second position; and 

a subframe installed in a foundation beloW ground level, 
Wherein the movable barrier plate can be conveniently 
attached to or detached from the subframe. 

5. The vehicle barrier control device of claim 4, Wherein 
a top of the subframe is generally ?ush With the ground 
level. 

6. The vehicle barrier control device of claim 4, Wherein 
the foundation comprises a depth of approximately eight 
inches. 

7. The vehicle barrier control device of claim 4, further 
comprising a buttress, Wherein the buttress and movable 
barrier plate are bolted to the subframe. 

8. The vehicle barrier control device of claim 4, Wherein 
the subframe comprises: 

a front anchor member; 

a back anchor member; 

a ?rst side anchor member; and 

a second side anchor member, Wherein the front anchor 
member, back anchor member, and ?rst and second 
side anchor members are arranged to form a perimeter 
of a rectangle. 

9. The vehicle barrier control device of claim 8, the 
subframe further comprising a plurality of support anchor 
members positioned generally parallel to the ?rst and second 
side anchor members, Wherein each support anchor member 
includes a ?rst end in communication With the front anchor 
member and a second end in communication With the back 
anchor member. 

10. A vehicle barrier control apparatus comprising a 
movable barrier plate adapted to permit vehicular travel in a 
?rst position and to prevent vehicular travel in a second 
position, Wherein the movable barrier plate includes a distal 
end having a slight bend, such that the slight bend increases 
the strength of the movable barrier plate and provides a 
smoother interface betWeen the movable barrier plate and a 
vehicle, When the movable barrier plate is in the ?rst 
position. 
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11. The vehicle barrier control apparatus of claim 10, 
wherein the slight bend is positioned approximately ?ve 
inches from an edge of the distal end of the movable barrier 
plate. 

12. The vehicle barrier control apparatus of claim 10, 
Wherein the slight bend of the distal end of the movable 
barrier plate creates an approximately one-half inch offset. 

13. The vehicle barrier control apparatus of claim 10 
further comprising: 

a buttress; 

a traffic control arm in communication With the buttress, 
Wherein the traf?c control arm is in a raised position 
When the movable barrier plate is in the ?rst position 
and the traf?c control arm is in a loWered position When 
the movable barrier plate is in the second position; and 

at least one traf?c indicating light in communication With 
the buttress, Wherein the traffic indicating light is green 
When the movable barrier plate is in the ?rst position 
and is red When the movable barrier plate is in the 
second position. 

14. A vehicle barrier control apparatus comprising: 

a movable barrier plate having a ?rst position and a 
second position, Wherein vehicular traf?c is permitted 
When the movable barrier plate is in the ?rst position 
and vehicular traf?c is prohibited When the movable 
barrier plate is in the second position; 

a buttress positioned at a ?rst end of the movable barrier 
plate; and 

a sliding support cable positioned at a second end of the 
movable barrier plate opposite the buttress, Wherein the 
sliding support cable assists in maintaining the mov 
able barrier plate in the second position during a 
vehicular collision. 

15. The vehicle barrier control apparatus of claim 14, 
Wherein the sliding support cable has a ?rst end attached to 
the movable barrier plate and a second end attached to a 
barrier foundation, Wherein the sliding support cable is 
slideably received Within the barrier foundation When the 
movable barrier plate is in the ?rst position. 

16. The vehicle barrier control apparatus of claim 15, 
Wherein the second end of the sliding support cable com 
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prises a rod adapted to prevent the sliding support cable from 
being slideably retracted beyond a predetermined distance 
from the barrier foundation. 

17. The vehicle barrier control apparatus of claim 14 
further comprising: 

a traf?c control arm in communication With the buttress, 
Wherein the traffic control arm is in a raised position 
When the movable barrier plate is in the ?rst position 
and the traf?c control arm is in a loWered position When 
the movable barrier plate is in the second position; and 

at least one traf?c indicating light in communication With 
the buttress, Wherein the traf?c indicating light is a ?rst 
color When the movable barrier plate is in the ?rst 
position and is a second color When the movable barrier 
plate is in the second position. 

18. A vehicle barrier control system comprising: 

a movable barrier plate adapted to permit vehicular travel 
in a passive position and to prevent vehicular travel in 
an active position; 

an actuator adapted to move the movable barrier plate 
betWeen the passive and active positions; and 

a control system adapted to control movement of the 
actuator, Wherein the control system includes a three 
phase alternating current (AC) induction motor adapted 
to drive the actuator and a variable frequency drive 
adapted to control a speed of the actuator, such that the 
speed of the actuator affects movement speed of the 
movable barrier plate betWeen the passive and active 
positions Without the use of How control valves. 

19. The vehicle barrier control system of claim 18, 
Wherein the variable frequency drive is further adapted to 
provide an emergency operational speed to raise the mov 
able barrier plate betWeen the passive position and the active 
position at a higher rate of speed. 

20. The vehicle barrier control system of claim 18, 
Wherein the variable frequency drive is further adapted to 
reverse the actuator Without utiliZing directional control 
valves. 


