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(57) ABSTRACT 

A below-grade collapsible bollard and cable vehicle barrier 
system disposed in a vehicle pathway. The system comprises 
one or more bollard devices that include a vault located in 
the vehicle pathWay, a rod rotatably mounted inside the 
vault, a bollard having a ?rst end coupled to the rod, 
Whereby rotation of the rod rotates the bollard to extend the 
second end thereof above the vehicle pathWay. An actuator 
is secured Within the vault for rotating the rod and thus 
raising the bollard. A cable is disposed perpendicular to the 
vehicle pathWay With each end thereof af?xed to anchors on 
either side of the pathWay. The middle of the cable is af?xed 
to the second end of the bollard. When the bollard is raised 
the cable is stretched across the pathWay forming a barrier 
to traf?c. 
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BOLLARD AND CABLE VEHICLE BARRIER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This patent application is a continuation of Provi 
sional Application No. 60/557,506, ?led Mar. 30, 2004, and 
incorporates elements of the inventor’s currently pending 
US. patent application Ser. No. 11/001,105, ?led Dec. 1, 
2004, and its parent US. patent application Ser. No. 10/641, 
452, ?led Aug. 16, 2003, all of Which are by the same 
inventors hereof. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to the ?eld 
of collapsible beloW-grade barriers Which may be employed 
as a barrier to vehicle movement. In particular, the present 
invention provides a simple beloW-grade mounted bollard 
and cable system providing a collapsible barrier protecting 
a Wide spatial area. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates generally to an auto 
matic collapsible self-contained, beloW-grade traf?c barrier 
bollard and cable system Which may be installed With a 
minimum amount of eXcavation and minimum on-site con 
struction. The system may be installed into a foundation 
perimeter and features a novel and unique rapid deployment 
system. 

[0005] 2. Description of the Prior Art 

[0006] With the recent terrorists’ attacks and threats of 
further attacks, security has become of utmost concern to 
businesses, local, state and federal governments and espe 
cially the military. Many security devices are currently 
available, such as traf?c barricades. These traf?c barricades 
come in a Wide variety of types adapted for general and 
speci?c purposes. HoWever, the present invention relates 
speci?cally to collapsible road traf?c barriers and barri 
cades. 

[0007] Collapsible road traf?c barriers and barricades are 
Well knoWn in the prior art. For example, US. Pat. No. 
4,861,185, Which issued to Eikelenboon on Aug. 29, 1989, 
discloses a collapsible road traf?c barrier comprised of a 
foundation pit, a frame located in the foundation pit, an 
expandable traf?c barrier element mounted in the frame, at 
least one energy absorption element extending from a rear 
Wall of the foundation pit to a rear side of the frame, and at 
least one stretching element connected betWeen the front 
side of the frame and the front Wall of the foundation pit. A 
large disadvantage of this prior art device is that once a 
vehicle crashes into the device it is difficult and time 
consuming to repair afterWards. 

[0008] Another eXample is seen in US. Pat. No. 4,850, 
737, Which issued to Nasatka, et al, on Jul. 25, 1989, 
discloses a vehicle barricade comprised of a frame to Which 
a traf?c barrier plate is pivotally mounted for being moved 
betWeen a passage and a blocking position. Here again, this 
prior art device is dif?cult and time consuming to repair after 
a crash. Moreover, the hydraulic actuator is sloW in activa 
tion. 
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[0009] Still another eXample is disclosed in US. Pat. No. 
6,158,696, Which issued to Brodski, provides a system that 
prevents motorists from crossing railroad tracks such that 
When the Warning gates are doWn during the approach of a 
train, this invention provides for a plurality of piercing cogs 
that retract from the ground When the railroad crossing gates 
are closed. The device of this invention pierces the tires of 
vehicles crossing thereover but does not stop the vehicles 
from passing therethrough. Moreover, this prior art device 
has a similar problem of being difficult and time consuming 
to repair folloWing a crash. 

[0010] Yet another eXample is seen in US. Pat. No. 
4,705,426, Which issued to Perea on Nov. 10, 1987. The 
traffic barrier disclosed in this patent comprises a vault 
buried Within and transverse to the roadWay. The vault has 
Within a latched plurality of traf?c barrier arms that may be 
raised by any poWered means, or manually, and the raised 
traffic barrier arms being positioned Within the vault so that 
impact forces are transmitted directly to the vault, and to a 
foundation, and little or no load is supported by a pivoting 
mechanism disposed therein. This device has a similar 
problem of being difficult and time consuming to repair 
folloWing a crash. 

[0011] Accordingly, it is seen that there eXists a need for 
an automatic self-contained collapsible traf?c barrier bollard 
and cable system, Which can be installed With minimum 
eXcavation and on-site construction into a foundation perim 
eter and features a novel and unique rapid deployment 
system, and Which is capable of being repaired in a brief 
amount of time. Ideally, the device of the present invention 
should encompass rapid deployment, portability, and ease of 
replacement. 
[0012] The prior art collapsible road traf?c barriers, as 
identi?ed above, fail to provide the bene?ts intended With 
the present invention, such as providing an automatic self 
contained collapsible traf?c barrier bollard and cable system 
that is easy to repair after a crash. Additionally, prior art 
techniques do not suggest the present inventive combination 
of component elements as disclosed and claimed herein. The 
present invention achieves its intended purposes, objectives 
and advantages over the prior art device through a neW, 
useful and unobvious combination of component elements, 
Which are simple to use, are reasonably simple and inex 
pensive to manufacture, assemble, test and may be manu 
factured of readily available materials. 

SUMMARY OF THE INVENTION 

[0013] As Will be ampli?ed in greater detail hereinbeloW, 
the present invention solves one of the prior art problems by 
providing a beloW-grade collapsible bollard and cable 
vehicle barrier system in a vehicle pathWay. The system 
comprises one or more bollard devices that include a vault 
located in the vehicle pathWay, a rod rotatably mounted 
inside the vault, a bollard having a ?rst end coupled to the 
rod, Whereby rotation of the rod rotates the bollard to eXtend 
the second end thereof above the vehicle pathWay. An 
actuator is secured Within the vault for rotating the rod and 
thus raising the bollard. A cable is disposed perpendicular to 
the vehicle pathWay With each end thereof af?Xed to anchors 
on either side of the pathWay. The middle of the cable is 
af?Xed to the second end of the bollard. When the bollard is 
raised the cable is stretched across the pathWay forming a 
barrier to traf?c. 
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[0014] The present invention is a barrier formed by one or 
more cables, or other similar ?exible elongated barrier 
elements, that have a ground level condition When in storage 
and have a raised condition When active as a barrier. The 
ground level condition alloWs movement of vehicles over 
the barrier element due to the small siZe of the barrier 
element. The raised condition is enabled by one or more 
?ush beloW-surface mounted bollards to Which the barrier 
element is secured and retained. The bollards are each 
rotated from a ?ush doWn condition to an upright orientation 
to elevate the barrier element. 

[0015] In a preferred embodiment, a barrier element of at 
least tWo steel cables is secured at opposite ends to dead 
Weights, or other permanent anchors, located at bounding 
sides of a vehicle path across Which a collapsible barrier is 
to be found. A single ?ush-mounted rotatable bollard, 
secured to the cables, is mounted Within the vehicle path 
surface betWeen the deadWeights. 

[0016] One object of the invention is a simple and inex 
pensive collapsible vehicle barrier capable of protecting an 
extensive path Width. 

[0017] Another object of the invention is a collapsible 
vehicle barrier con?gured to be installed across commercial 
aircraft runWays Without impeding aircraft taxi traf?c. 

[0018] Still other objects, features and advantages of the 
present invention Will become readily apparent to those 
skilled in the art from the folloWing detailed description, 
Wherein is shoWn and described only the preferred embodi 
ment of the invention, simply by Way of illustration of the 
best mode contemplated of carrying out the invention. As 
Will be realiZed, the invention is capable of other and 
different embodiments, and its several details are capable of 
modi?cations in various obvious respects, all Without 
departing from the invention. Accordingly, the draWings and 
description are to be regarded as illustrative in nature, and 
not as restrictive, and What is intended to be protected by 
Letters Patent is set forth in the appended claims. The 
present invention Will become apparent When taken in 
conjunction With the folloWing description and attached 
draWings, Wherein like characters indicate like parts, and 
Which draWings form a part of this application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a perspective vieW of a collapsible barrier 
according to the invention, Which barrier is formed by 
multiple ?ush-mounted bollards retaining and raising mul 
tiple cables as barrier elements. 

[0020] FIG. 2 is a perspective vieW of a barrier formed by 
a single ?ush-mounted bollard With a cable barrier secured 
at its ends by deadWeight. 

[0021] FIG. 3 is the embodiment of FIG. 2 in an inactive 
stored condition Where the barrier element cable is lying on 
the ground across the vehicle path. 

[0022] FIG. 4 is an alternative embodiment of the inven 
tion in Which a barrier element cable is secured at its ends 
by buried anchors. 

[0023] FIG. 5 is an exploded perspective vieW illustrating 
pertinent parts of an exemplary bollard for supporting the 
cable of the barrier, Which vieW includes the rotation rod and 
bushings for rotatably securing the rotating rod. 

Oct. 6, 2005 

DETAILED DESCRIPTION OF ONE 
EMBODIMENT 

[0024] Referring noW to the draWings and to FIG. 1 in 
particular, multiple bollards 10 are shoWn retaining and 
elevating barrier elements that have the form of tWo ?exible 
steel cables 20. The condition shoWn is a raised condition, 
Wherein cables 20 are elevated by the bollards 10 above 
respective bollard vaults 12. The vaults 12, in use, are buried 
into, and ?ush With, the surface of a vehicle path. In most 
cases, the vehicle path is formed of pavement directly on the 
ground. 

[0025] In a stored or doWn condition, the bollards 10 are 
each received Within, and ?ush to, the top of its respective 
bollard vault 12. In this condition, the cables 20 are ?ush to 
the vehicle path. 

[0026] In operation, as a vehicle barrier, the bollards 10 
are raised to place the cables 20 in the path of a vehicle. The 
cables 20 intercept the vehicle and prevent continued motion 
of the vehicle past the cables 20. The vehicle’s energy is 
absorbed by the cables 20, bollards 10 and vaults 12. The 
vehicle force is resisted by the vault mounting in the ground 
and any cable end anchoring. 

[0027] The cables are designed to provide suf?cient 
strength and toughness to absorb the vehicle energy and 
force. Preferably, the cable is Wound or braided multi-strand 
steel cable. 

[0028] Referring noW to FIGS. 2 and 3, an alternative 
embodiment of the present invention is shoWn. As shoWn in 
these ?gures, a single bollard 10 and vault 12 are ?ush 
mounted in a vehicle path, such as a roadWay 30. The cable 
20 is secured to the distal end of the bollard 10 to be moved, 
alternatively, into a raised and doWn positions as described 
hereinabove. The cable ends are secured to deadWeights 40 
located adjacent the sides of the roadWay 30. The dead 
Weights 40 are designed and constructed to provide resis 
tance to cable forces during impact by a vehicle. The 
deadWeight 40 may be formed of concrete blocks. The cable 
20 crosses, and is elevated above, the roadWay 30, in order 
to intercept vehicles traveling on the roadWay When it is 
undesired, such as When the cable is in the raised condition 
as shoWn. In FIG. 2, the vehicle path 30 is depicted as 
transparent around the vault 12 in order to provide vieWing 
of the buried vault 12. 

[0029] With reference to FIG. 3, the bollard 10 is in the 
doWn condition, alloWing the cable 20 to rest on the roadWay 
30, thereby alloWing vehicles to cross (over the cable). The 
cable length should be suf?cient to provide slack for this 
con?guration and function. The cable 20, or alternative 
barrier element, must have suf?cient ?exibility, also, to 
passively move betWeen the raised and doWn conditions as 
described. In FIG. 3, the roadWay 30 is opaque such that 
only ?ush top of the vault is visible. 

[0030] Referring noW to FIG. 4, al alternative con?gura 
tion is shoWn secured at its ends to ground anchors 45. The 
ground anchors 45 may be ?ush-buried deadWeights or other 
similar securing means. Note that due to ground level 
securing of the cable 20, the cable in the raised condition is 
not horiZontal, but rather sloped to the ends. 

[0031] The protected vehicle path may be a roadWay for 
automobiles or an airplane runWay. The Width of the barrier 
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may be increased by increasing the length of the cable 20, 
and increasing the number of bollards 10 as necessary to 
provide a suf?ciently supported and elevated barrier. The 
number and siZe of the cables 20 may be increased in order 
to absorb the energy of larger vehicles as expected in any 
particular application. Similarly, the siZe of the vault 12 and 
height of the bollard 10 may be adjusted to accommodate 
particular application parameters. 

[0032] The invention includes methods of protecting a 
protected border or area from entry by vehicles Wherein at 
least on thin ?exible elongated barrier element is disposed 
substantially on the ground such as to alloW passage by 
vehicles during unprotected conditions; and during pro 
tected conditions, raising the barrier element and restraining 
it on bollards in order to created a vehicle stopping barrier. 

[0033] An exemplary individual vault 12 and bollard 10 
design and construction is illustrated the exploded perspec 
tive vieW of FIG. 5. Each bushing 32 is broken doWn into 
a top half 32a and a bottom half 32b, Which are bolted 
together by means of bolts 32c. The bushing 32 is then 
attached to one of several I-beams (not shoWn) Within the 
vault 12 by means of bolts 32d. Thereafter, a rotating rod 26 
is located therein and the bushings are secured together by 
means of the bolts 32c. A sleeve 27 has attached thereto 
brackets 35, Which are threaded onto the rotating rod 26 
through openings 35a formed therein. 

[0034] A pivot arm 37 is likeWise threaded onto the 
rotating arm through openings 37a formed therein. A base 
plate 55 is Welded onto the end of the pivot arm 37 opposite 
the ended threaded onto the rod 26. Thereafter, a clevis 52 
is bolted onto the base plate 55 by means of bolts 52a. The 
bollard 10 is inserted into the sleeve 27 and a pin 36 is 
inserted into mating openings 27a in the sleeve 27 and 34a 
of the bollard 10. The keys 50 are then inserted into openings 
36a and 36b on respective ends of the pin 36 for securing it 
in place. 

[0035] Once all the components are assembled and aligned 
and an actuator 38 is installed, the operating end thereof is 
inserted in the clevis 52. A pin 57 is then inserted into 
openings 52a and 52b of the clevis 52 as Well as opening 38a 
of the actuator 38. The pin 57 is held in place by means of 
keys 58 inserted into openings 57a and 57b formed in each 
end thereof. 

[0036] When the system 10 of the present invention is 
activated or deployed, the traf?c barrier bollards 10 are 
raised in a fashion so that they are tilted toWard the oncom 
ing vehicular traf?c. During this process, the traf?c barrier 
arms are raised to the point Where they stop against a solid 
steel plate 42 Which limits and controls the travel of the base 
of the each respective bollard 10. Typical deployment time 
for raising the bollards is approximately 3 to 18 seconds. 

[0037] As stated hereinabove, When the bollards 10 are in 
the raised or upright position, and the cable 20 is likeWise 
hoisted, the bollards form an angle (e.g., 900 or less) With 
the road surface toWard the oncoming traf?c. When a vehicle 
makes contact With the cable the cable ultimately stops the 
vehicle. 

[0038] Although the invention has been described With 
reference to a speci?c embodiment, this description is not 
meant to be construed in a limiting sense. Various modi? 
cations of the disclosed embodiment as Well as alternative 
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embodiments of the invention Will become apparent to one 
skilled in the art upon reference to the description of the 
invention. It is therefore contemplated that the appended 
claims Will cover any such modi?cations of embodiments 
that fall Within the true scope of the invention. 

What is claimed is: 
1. A beloW-grade collapsible bollard and cable vehicle 

barrier system disposed in a vehicle pathWay comprising: 

a. a vault having a top, a bottom, tWo ends, an approach 
side and a shoulder side, said vault being located near 
the center of said vehicle pathWay; 

b. a rod rotatably mounted inside said vault, said rod 
extending perpendicular to the direction of traf?c 
movement; 

c. a bollard having a ?rst end and a second end, said 
bollard being coupled to said rod substantially near said 
?rst end, Whereby rotation of said rod rotates said 
bollard to extend the second end thereof above said 
vault in a vertical direction, hereafter raised position; 

d. an actuator having a ?rst end secured Within said vault 
and a second end coupled to said rod through an arm, 
said actuator being disposed for rotating said rod; and, 

e. a cable having each end thereof affixed to deadWeight 
anchors on either side of said vehicle pathWay, and said 
cable being disposed perpendicular to said vehicle 
pathWay, said cable also being af?xed near the second 
end of said bollard, Whereby When said bollard is in 
said raised position said cable is stretched across said 
vehicle pathWay and When said bollard is in a loWered 
position said cable is relaxed on said vehicle pathWay. 

2. The system as in claim 1 further comprising a sleeve 
disposed for removably receiving said bollard near said ?rst 
end thereof, said sleeve being secured to said rod by means 
of at least one bracket Welded to both said sleeve and said 
rod, said bollard being removably secured to said sleeve by 
means of a removable pin. 

3. The system as in claim 1 further comprising at least tWo 
split bushings secured Within said vault on either side of said 
bollard so as to rotatably mount said rod. 

4. The system as in claim 1 Wherein said actuator is driven 
by an electric motor driving a Worm gear. 

5. The system as in claim 4 Wherein said actuator is 
?exibly secured to said arm by means of a pin through a 
clevis mounted to said arm. 

6. The system as in claim 1 further comprising a stop 
anchored to the bottom of said vault for engaging the ?rst 
end of said bollard When said bollard is in said raised 
position. 

7. An automatic self-contained beloW-grade collapsible 
bollard and cable traffic barrier system disposed in a vehicle 
pathWay comprising: 

a. a vault having a top, a bottom, tWo ends, an approach 
side and a shoulder side; 

b. a rod rotatably mounted to support members inside said 
vault, said rod extending across said vault from end to 
end and perpendicular to traf?c ?oW; 

c. a bollard having a ?rst end and a second end, said 
bollard being coupled to said rod substantially near said 
?rst end, Whereby rotation of said rod rotates said 
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bollard so as to extend the second end thereof above 
said vault in a vertical direction, hereafter raised posi 
tion; 

d. a sleeve for removably receiving said bollard near said 
?rst end thereof, said sleeve being secured to said rod 
by means of brackets Welded to both said sleeve and 
said rod, said bollard being removably secured to said 
sleeve by means of a removable pin; 

e. an actuator having a ?rst end anchored Within said vault 
and a second end coupled to said rod by means of an 
arm, said actuator being disposed for rotating said rod; 
and, 

f. a cable having each end anchored on either side of said 
vehicle pathWay, said cable being disposed perpendicu 
lar to said vehicle pathWay, said cable also being af?Xed 
near the second end of said bollard, Whereby When said 
bollard is in said raised position said cable is s stretched 
across said vehicle pathWay and When said bollard is in 
a loWered position said cable is relaXed on said vehicle 
pathWay. 

8. The system as in claim 7 further including a stop 
anchored to the bottom of said vault for engaging the ?rst 
end of said bollard When said bollard is in said raised 
position. 

9. The system as in claim 7 further including a strong 
back member disposed above said rod for added stability to 
said system. 

10. The system as in claim 7 Wherein said support 
members comprise a plurality of steel I-beams disposed 
betWeen said approach side and said shoulder side of said 
vault. 

11. The system as in claim 7 Wherein said actuator is 
operated by an electric motor driving a Worm gear. 

12. An automatic self-contained beloW-grade bollard and 
cable traf?c control apparatus, said apparatus comprising: 

a. a plurality of bollard devices spaced across a vehicle 
pathWay, each device comprising; 

i) a vault adapted for being placed transverse said 
vehicle pathWay and in the pavement thereof, said 
vault having a top, a bottom, tWo ends, an approach 
side and a shoulder side; 
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ii) a rod rotatably mounted to support members inside 
said vault, said rod extending across said vault 
perpendicular to the direction of traf?c movement; 

iii) a bollard having a ?rst end and a second end, said 
bollard being coupled to said rod substantially near 
said ?rst end thereof, Whereby rotation of said rod 
rotates said bollard so as to eXtend the second end 
thereof above said vault in a vertical direction, 
hereafter raised position; 

iv) an actuator having a ?rst end anchored Within said 
vault and a second end coupled to said rod by means 
of an arm, said actuator being disposed for rotating 
said rod; and, 

b. a cable stretched across said vehicle pathWay and being 
coupled near the second of each of said bollards, 
Whereby When said bollards are in said raised position 
said cable is stretched across said vehicle pathWay and 
When said bollards are in a loWered position said cable 
is relaXed on said vehicle pathWay. 

13. The device as in claim 12 Wherein said support 
members comprise a plurality of steel I-beams disposed 
betWeen said approach side and said shoulder side of said 
vault. 

14. The device as in claim 12 Wherein said top of each of 
said vaults comprises sheet steel having anti-skid treatment 
thereon for eXposure to traffic. 

15. The device as in claim 12 Wherein said actuator is 
operated by an electric motor driving a Worm gear. 

16. The device as in claim 12 Wherein said electric motor 
is controllable by a sWitch coupled to a source of electricity. 

17. The device as in claim 12 electric motor is controllable 
by a remote control sWitch. 

18. The device as in claim 12 Wherein each of said vaults 
includes Water drainage openings. 

19. The device as in claim 12 Wherein said bollard device 
further includes a stop anchored to the bottom of said vault 
for engaging the ?rst end of said bollard When said bollard 
is in said raised position. 

20. The device as in claim 12 Wherein said cable com 
prises more than one steel cable af?Xed at points along an 
edge of each of said bollards. 

* * * * * 


