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A bollard light fixture comprises a housing including a 
longitudinal , vertical hollow portion ; and a plurality of 
directional antennas disposed within the vertical hollow 
portion , the antennas are configured to radiate RF signals 
outwardly from inside the housing and receive RF signals . 
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BOLLARD LIGHTING FIXTURE WITH FIG . 17 is a schematic view of the plurality of antennas 
INTEGRATED ANTENNA inside the bollard light fixture showing the antennas aligned 

with respective windows in the housing . 
FIELD OF THE INVENTION 

DETAILED DESCRIPTION OF THE 
The present invention is generally directed to integrating INVENTION 

antennas within the structure / housing of a bollard lighting 
fixture in order to provide various methods of RF propaga A bollard light fixture 2 embodying the present invention 
tion from a communication system . is disclosed in assembly view in FIG . 1 . The light fixture 2 

10 is generally around 30 inches tall , and is generally used to 
BACKGROUND OF THE INVENTION light walkways , pathways , landscaping , etc . The light fixture 

2 includes a hollow vertical housing 4 with a vertical portion 
Bollard lights are a type of architectural outdoor lighting 6 and an upper portion 8 . A light source 10 , typically from 

fixture comprising short , upright ground - mounted units , a light bulb or LED , disposed in the upper portion 8 to 
typically giving off light from the top or the sides , and used project light downwardly onto a walking surface , such as a 
to illuminate walkways , steps or pathways . With the prolif walkway . A suitable support 12 cemented into the ground is 
eration of wireless communications , users of smartphones , used to hold the light fixture 2 in the upright position . 
laptops , tablets , etc . want to be connected everywhere - An antenna system 14 is disposed inside the vertical 
even walkways , steps and pathways . 20 portion 6 of the housing 4 in accordance with the present 

The present invention provides wireless communication invention . The antenna system 14 is configured to propagate 
in areas along walkways , steps or pathways where bollard the RF signal from the antennas to the client device ( user 
lighting fixtures are installed . device ) and to receive a RF signal from the client device . 

The antenna system 14 connects to a radio that provides the 
SUMMARY OF THE INVENTION 25 wireless signal via coaxial cables . The housing 4 is made of 

material that allows the antennas RF radiation to exit or enter 
The present invention provides a bollard light fixture the bollard light fixture 2 and houses the antenna system 14 . 

comprising a housing including a vertical hollow portion ; Examples of such material are plastic , polycarbonate , con 
and a plurality of directional antennas disposed within the crete without rebar ' s , etc . 
vertical hollow portion , the antennas are configured to 30 While the bollard light fixture 2 is shown with an inverted 
radiate RF signals outwardly from inside the housing and L - shaped housing , it should be understood that a bollard 
receive RF signals . light fixture may have other shapes , such as cylindrical , with 

the light exiting radially at the top . For example , an internet 
BRIEF DESCRIPTION OF THE DRAWINGS search for " bollard light fixtures ” yielded images of bollard 

35 light fixtures of various shapes . For the present invention , 
FIG . 1 is an assembly view of a bollard light fixture the shape of the bollard light fixture is not important as long 

incorporating the present invention . as there is vertical room inside the housing in which to 
FIG . 2 is a cross - sectional view of the bollard light fixture dispose the antenna system 14 . 

shown in FIG . 1 . The antenna system 14 has four vertical levels 17 , 19 , 20 
FIG . 3 is a perspective schematic view of four antennas 40 40 and 21 , each level being disposed one above the other in a 

vertical fashion . Each level has four antennas 16 . Each arranged to face a respective direction in the X - and Y - axes . antenna 16 is a directional antenna and is disposed to face a FIG . 4 is a schematic view of a connection of the four specific direction so that all four antennas in the same level 
antennas shown in FIG . 3 . working together will radiate in all directions . Each antenna 

FIG . 5 a simulated radiation pattern of the four antennas 45 16 faces a respective direction in the X and Y - axes . For a 
shown in FIG . 3 . housing that has four vertical walls that define a rectangular 

FIG . 6 is a side elevational view of an omnidirectional cross - section , each of the four antennas 16 at a respective 
antenna system on a carrier . level is oriented to face a respective one of the four vertical 

FIG . 7 is a bottom view of FIG . 6 . walls . For a non - rectangular cross - sectional shape of a 
FIG . 8 is a perspective view of one level of antennas with 50 housing , each antenna 16 is directed toward the respective 

the associated splitter . four directions of the X - and Y - axes . The four antennas 16 
FIG . 9 is a schematic bottom view of four antennas in one on each level face the respective four directions of the X 

level of the antenna system shown in FIG . 6 and Y - axes and function as an omnidirectional antenna to 
FIG . 10 is schematic perspective view of a bollard light provide coverage in all directions . With the four levels 17 , 

fixture showing a plurality of directional antennas inside the 55 19 , 20 and 21 , the antenna system 14 is configured to have 
housing of the bollard light fixture . four omnidirectional antennas disposed vertically in series 

FIG . 11 is a front view of FIG . 10 . above one another . A carrier is provided , as will be described 
FIG . 12 is side view of FIG . 11 . below , that positions each individual antenna 16 vertically 
FIG . 13 is a schematic perspective view of a bollard light and horizontally . 

fixture showing a plurality of directional antennas inside the 60 The antenna system 14 is used for a four - port access point . 
housing of the bollard light fixture . Each level of the antenna system 14 provides omnidirec 

FIG . 14 is front view of a bollard light fixture shown in tional radiation pattern that surrounds the bollard light 
FIG . 13 . fixture 2 such that a client device will receive wireless signal 

FIG . 15 is side view of FIG . 14 . within the range of the bollard light fixture 2 . 
FIG . 16 is a perspective view of a bollard light fixture with 65 Referring to FIG . 2 , the light fixture 2 is shown in 

windows provided on four sides of the housing of the bollard cross - section and installed in the ground 15 along a side 
light fixture . walk , pathway , landscaping , etc . to provide lighting . The 
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vertical portion 6 of the housing 4 has sufficient width and provide one output connector 43 to which a coaxial cable 42 
depth to receive the antenna system 14 within its interior is connected , which is then connected to the access point 24 . 
space . Each of the four antennas 16 on the respective level is 

Referring to FIGS . 3 and 4 , one level of the antenna connected to the respective splitter 22 , which is preferably 
system 14 is shown and is identical to the other levels . Each 5 an equal power , equal phase low loss power splitter . The 
antenna 16 is configured to face a respective direction in the connector 43 on the splitter 22 is connected to a coaxial 
X - and Y - axes . Each antenna 16 in each level is connected cable 42 , which is connected to the access point . The 
via co - axial cables to a four - to - one splitter 22 to provide one connectors at the end of the coaxial cable that connects to the output , which is then connected to one port in a 4 - port access access point 24 can be reverse polarity TNC ( RPTNC ) , point ( radio ) 24 . This configuration produces a quasi - omni - 10 reverse polarity SMA ( RPSMA ) or N Type . This embodi directional pattern ( see FIG . 5 ) for each level . The other ment of the bollard lighting fixture consists of 16 antennas levels of the antenna system 14 are identical to FIG . 3 . The 
four antennas 16 in each level are connected to a dedicated for one 4 - port access point . The quasi - omnidirectional con 
splitter 22 , which is connected to a vacant port of the access figuration advantageously allows for greater isolation 
point 24 . Accordingly , the antenna system 14 has 16 anten - 15 ber between the four ports of the access point . 
nas , 4 four - to - one splitters 22 and one 4 - port access point 24 . Referring to FIGS . 10 - 12 , the four levels 17 , 19 , 20 and 
The antenna system 14 provides a quasi - omnidirectional 21 of the antennas 16 are schematically shown inside a 
configuration that allows for greater isolation between the bollard light fixture 44 . The carrier 18 is not shown for 
four ports of the access point . Other antenna configuration simplicity . Each of the four antennas 16 at each level is 
may include 12 or 24 antennas . 20 pointed to the respective four directions of the X - and Y - axes 

Referring to FIG . 5 , a simulated radiation pattern is shown to provide a quasi - omnidirectional coverage . 
for the four directional antennas 16 shown in FIG . 3 for one Referring to FIGS . 13 - 15 , four directional antennas 16 are 
level of the antenna system 14 . The antennas 16 are con - shown schematically inside the bollard light fixture 44 . The 
nected together to form a quasi - omnidirectional pattern at a antennas 16 radiate in only one direction . In this embodi 
frequency of 5 . 85 GHz . The radiation pattern is repeated for 25 ment , each of the antennas 16 connects to a 4 - port access 
each of other levels of the antenna system 14 when con - point . The four antennas 16 are placed side - to - side inside on 
nected to the access point ( radio ) 24 . the front face of the bollard light fixture housing . Each The antenna system 14 propagates the RF signal from the antenna 16 is connected to a coaxial cable and the opposite 
client ( user device ) and to receive a RF signal from the client end of the coaxial cable is connected to the 4 ports of the 
device . The antenna system 14 connects to a radio ( not 30 access point . shown ) that provides the wireless signal via coaxial cables . The connectors at the end of the coaxial cable that connects The number of connectors attached to the antennas ( radiat to the access point can be reverse polarity TNC ( RPTNC ) , ing elements ) 16 depends on the type of wireless radio being reverse polarity SMA ( RPSMA ) or N Type . used as well as the type of antenna being used directional 
or directional antennas configured to provide a quasi - omni - 35 Referring to FIGS . 16 - 17 , the bollard light fixture 44 is 
directional pattern . For a directional antenna , there are shown with windows 46 provided on each of the four sides 
typically 3 , 4 or 6 cables . For an omnidirectional antenna , of the housing . In this embodiment , the windows 46 are cut 
there will be 12 , 16 or 24 antennas . out of the material the bollard light fixture housing is 

Although four levels of antennas are shown , the number manufactured out of and covered with material that allows 
of levels may be different depending on the coverage 40 the antennas 16 to radiate out of housing of the bollard light 
required in a specific installation . fixture . The material of the windows 46 is commonly 

Referring to FIGS . 6 and 7 , a carrier 18 is provided to referred to as “ RF friendly ” and could be plastic , glass , etc . 
which the antennas 16 are attached to position the antennas Windows 46 are used when the housing of the bollard light 
16 in space vertically and horizontally . The carrier 18 fixture interferes or blocks the transmission of RF radiation . 
advantageously packages the individual antennas 16 into 45 Each window 46 is aligned with a respective antenna 16 . The 
one unit for convenient installation . The carrier 18 is pref four - to - one splitter 22 and the access point 24 are disposed 
erably made of sheet metal , comprising vertical members 26 inside the bollard light fixture . 
joined at the top and bottom with formed sheet metal box While this invention has been described as having pre 
structure 28 . which includes sidewalls 30 and bottom wall ferred design , it is understood that it is capable of further 
32 . The vertical members 26 are attached to the sidewalls 30 50 modification , uses and / or adaptations following in general 
with standard hardware , such as nut and bolt 34 . Printed the principle of the invention and including such departures 
circuit boards 36 , each containing four antennas 16 , one for from the present disclosure as come within known or 
each of the four levels , are attached to the respective vertical customary practice in the art to which the invention pertains , 
members 26 with plastic spacers 38 . The splitters 22 , which and as may be applied to the essential features set forth , and 
are implemented on printed circuit boards , are disposed at 55 fall within the scope of the invention or the limits of the 
each level and are connected to the four antennas 16 at that appended claims . 
level . A handle 40 is attached to the upper box structure 28 
for convenient handling of the antenna system 14 during We claim : 
installation . Cables 42 , one from each splitter 22 , are con 1 . A bollard light fixture , comprising : 
nected to the access point 24 . The coaxial cables 42 are 60 a ) a bollard housing including a vertical hollow portion ; 
routed down the inside of the housing 4 of the bollard light b ) a plurality of antennas disposed within the vertical 
fixture to the communication device ( access point , cellular hollow portion , the plurality of antennas are configured 
or LTE radios and modems , etc . ) . The communication to propagate RF signal to a user ' s device and to receive 
device can be located inside of the bollard light fixture if RF signal from the user ' s device 
there is room or outside . 65 c ) the plurality of antennas are grouped into vertical 

Referring to FIGS . 8 and 9 , the antennas 16 at one level levels , the antennas at each level are directed toward X 
are shown connected to the splitter 22 for that level to and Y - axes directions . 
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2 . The bollard light fixture as in claim 1 , wherein : 
a ) the antennas in each vertical level are connected to a 

four - to - one splitter ; and 
b ) an access point connected to the four - to - one splitter . 
3 . The bollard light fixture as in claim 2 , wherein the 5 

plurality of antennas are arranged in four vertical levels . 
4 . The bollard light fixture as in claim 1 , wherein : 
a ) the plurality of antennas are operably attached to a 

carrier disposed inside the housing ; 
b ) the carrier includes first , second , third and fourth 10 

vertical members spaced apart from each other and 
disposed transverse to the respective directions of the 
X - and Y - axes ; and 

c ) the plurality of antennas are operably attached to the 
respective first , second , third and fourth vertical mem - 15 
bers . 

5 . The bollard light fixture as in claim 4 , and further 
comprising : 

a ) first , second , third and fourth printed circuit boards 
operably attached to the respective first , second , third 20 
and fourth vertical members ; and 

b ) the plurality of antennas are disposed on the respective 
first , second , third and fourth printed circuit boards , 
each antenna corresponding to the respective directions 
in the X - and Y - axes at each level . 25 25 

6 . The bollard light fixture as in claim 5 , wherein each 
level includes four antennas , each of the four antennas being 
directed to the respective X - and Y - axes directions . 

7 . The bollard light fixture as in claim 1 , wherein : 
a ) the housing includes windows aligned respectively 30 
with the plurality of antennas ; and 

b ) the windows are made of a material that allows RF 
signals to pass through . 

8 . The bollard light fixture as in claim 1 , wherein : 
a ) the housing is an inverted L - shape including the 35 35 

vertical hollow portion and an upper horizontal portion ; 
and 

b ) a light source is disposed at the upper horizontal 
portion . 

9 . The bollard light fixture as in claim 1 , and further 40 
comprising an access point operably connected to the plu 
rality of antennas . 

10 . The bollard light fixture as in claim 9 , wherein the 
access point is disposed within the housing . 

11 . A bollard light fixture , comprising : 
a ) a bollard housing including a vertical hollow portion ; 
b ) a plurality of directional antennas disposed within the 

vertical hollow portion , the plurality of antennas are 
configured to propagate RF signal to a user ' s device 
and to receive RF signal from the user ' s device ; 

c ) the plurality of directional antennas are operably 
attached to a carrier disposed inside the housing , the 
carrier including first , second , third and fourth vertical 
members spaced apart from each other and disposed 
transverse to respective X - and Y - axes directions ; and 

d ) the plurality of directional antennas are operably 
attached to the respective first , second , third and fourth 
vertical members . 

12 . A bollard light fixture , comprising : 
a ) a bollard housing having a vertical hollow portion ; 
b ) an antenna disposed within the vertical hollow portion , 

the antenna is configured to propagate RF signal to a 
user ' s device and to receive RF signal from the user ' s 
device ; 

c ) an access point disposed inside the housing and oper 
ably connected to the antenna to provide wireless 
connection to the user ' s device ; 

d ) a carrier disposed inside the housing ; 
e ) the antenna is operably attached to the carrier ; 
f ) the antenna is an omnidirectional antenna and includes 

first , second , third and fourth directional antennas ; 
g ) the carrier includes first , second , third and fourth 

vertical members spaced apart from each other and 
disposed transverse to respective X - and Y - axes direc 
tions ; and 

h ) the first , second , third and fourth directional antennas 
are operably attached to the first , second , third and 
fourth vertical members , respectively . 

13 . The bollard light fixture as in claim 12 , and further 

a ) first , second , third and fourth printed circuit boards ; 
b ) the first , second , third and fourth directional antennas 

are disposed on the first , second , third and fourth 
printed circuit boards , respectively ; and 

c ) the first , second , third and fourth printed circuit boards 
are operably attached to the first , second , third and 
fourth vertical members , respectively . 

* * * * * 


