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(57) Abréegée/Abstract:

A pole Incorporating solar cells has a lighting device or like electric device attached thereto, and a required number of solar cell
modules arranged approximately vertically on at least one portion of peripheral wall of the main body of the pole to allow for
collection of energy during the day to be expended in operation of the electric device. The arrangement of solar cell modules has
the function of generating the electric energy to be consumed by the electric device for one day, utilizing solar radiation afforded by
at least scattered sunlight selected from scattered sunlight or direct sunlight. A storage device 4 is provided in the pole main body 2
and has a capacity to accumulate therein the electric energy to be consumed by the electric device for one day, and Is repeatedly

charged and discharged every day. The device facllitates the installation of electrical devices where hook-up to an electrical grid Is
not available or not desirable.
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ABSTRACT OF THE DISCLOSURE

A pole incorporating solar cells has a lighting

device or like electric device attached thereto, and a

required number of solar cell modules arranged approximately

vertically on at least one portion of peripheral wall of the

maln body of the pole to allow

for collection of

 energy

during the day to be expended in operaticn of the electric

device. The arrangement of solar cell modules has the

function of generating the electric energy to be consumed by

the electric device for one day, utilizing solar radiation

afforded by at least Scattered sunlight selected from

scattered sunlight or direct sunlight. A storage device 4

is provided in the pole main body 2 and has a capacity to

accumulate therein the electric energy to be consumed by the

electric device for one day, and is repeatedly charged and

discharged every day. The device facilitates the

installation of electrical devices where hook-up to an

electrical grid i1s not available or not desirable.
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TITLE OF THE INVENTION

POLE HAVING SOLAR CELLS

BACKGROUND OF THE INVENTION
The present invention relates to poles having solar
5 cells and an electric device, such as a street lamp or
like lighting device, public sign, electric clock or
communications device, attached thereto.
Independent power source systems generally in out-
door use for supplying electric energy, for example, to
10 1lighting devices for street lamps comprise solar cells
which are invariably installed in a south-facing loca-
tion where sunshine is available and which are attached
to the top 0of a pole as inclined obligquely upward at an
angle of about 45 deg with a horizontal plane so as to
15 absorb solar energy most efficiently. The electric
energy generated is charged into a storage device with
consideration.given to the average duration of sunshine
per day. The storage device used in this case has a
capacity to store an amount o0f electric energy corre-
20 sponding to 5 to 30 days to compensate for the days on
which sunshine is unavailable since the storage device
is not fully chargeable on rainy or cloudy days.

With such conventional outdoor powder source sys-
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tems, the place where the solar cells are installed is
inevitably limited to a south-facing location where
sunshine is available, and no consideration is given to
compensate for operation in the shade.

The solar cell arrangement is conventionally in-
stalled as inclined obliquely upward at an angle of
about 45 deg with a horizontal plane and therefore
permits deposition, for example, of droppings of birds
on i1ts surface, failing to charge the storage device.
The solar cell arrangement thus inclined further is
covered with snow during winter in a cold climate and
likely to become incapable of charging the storage
device. Additionally, the solar cells need to have a
completely water-tight structure to prevent rainwater
from penetrating into the cell while the water flows
over the inclined surface thereof. Because the solar
cells are attached as inclined to the top of the pole,
the pole equipped with the cells has a poor balance, is
liable to fall down owing to the wind or earthquake and
remains to be improved in safety.

Furthermore, it has been necessary to use a large

storage device having a capacity of storing an amount of

electric energy corresponding to 5 to 30 days to compen-

sate for the lack of sunshine. This renders the pole
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costly and heavy, entailing the problem that the casing
provided separately from the main body of the pole for
housing the storage device requires an increased space
for the installation of the casing.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
pole having solar cells which is free of the foregoing
problems.

The present invention provides a pole having solar
cells which is a pole having a lighting device or like
electric device attached thereto, the pole being charac-
terized in that a required number of solar cell modules
are arranged approximately vertically on at least one
portion of a peripheral wall of a pole main body, the
pole main body being provided with a storage device for
accumulating therein electric energy from the solar cell
modules so as to supply the electric energy accumulated
in the storage device to the electric device.

The solar cell modules have the function of generat-
ing the electric energy to be consumed by the electric
device for one day, and the storage device has a capaci-
ty to accumulate the electric energy to be consumed by

the electric device for one day.

The solar cell modules have the function of generat-
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ing the electric energy to be consumed by the electric
device for one day, with solar radiation afforded by at
least scattered sunlight selected from scattered sun-
light or direct sunlight. Accordingly, the electric
energy to be consumed by the electric device for one day
can be generated not only on a clear day but also on a
rainy or cloudy day.

According to the invention, the output to be gener-
ated by the solar cell modules is not determined based
on the quantity of solar radiation afforded by direct
sunlight on the clear day as practiced conventionally
but is determined based on the quantity of radiation
provided by scattered sunlight on the rainy or cloudy
day as selected from the clear day or the rainy or

cloudy day.

According to the invention, the solar cell modules
are arranged approximately vertically on the peripheral
wall of the pole main body, so that the generated output
of the modules is about 1/4 of the original rated gener-
ated output of the modules. Since the generated output
is based on the quantity of solar radiation afforded by
scattered sunlight on the rainy or cloudy day as stated
above, the generated output to be utilized consequently

corresponds to several percent of the original rated
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generated output of the modules.

The solar radiation due to scattered sunlight has a
unique nature and is available during sunshine from
morning till evening. It is radiant energy available
evenly for a long period of time during the daytime
regardless of the weather even on a rainy or cloudy day
or in the shade on a clear day, and irrespective of
whether the solar cell system faces east, west, south or
north, i.e., regardless o0of the orientation of the system
installed.

In a sunny place (on a south-facing surface) on the
clear day, direct sunlight affords a very large quantity
of solar energy, so that the arrangement of solar cells
will generate within a short period of time an amount of
electric energy required for one day.

The solar cell module is in the form of a panel or

film. A required number of solar cell modules are

arranged approximately vertically along at least one
portion of the peripheral wall of the pole main body.

At least one solar cell module is used. When the gener-
ated output of the single solar cell module is smaller
than the amount of electric energy to be consumed by the
electric device for one day, an increased number of

solar cell modules are used so as to obtain the required
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The storage device performs the function of accumu-
lating the electric energy from the solar cell modules.
Examples of useful storage devices include an electric
double layer capacitor, nickel-cadmium battery and lead
battery.

The storage device is repeatedly charged and dis-
charged every day, accumulating the amount of electric
energy generated by the solar cell modules and to be
consumed by the electric device for one day and supply-
ing the energy to the electric device. The storage
device is therefore preferably one adapted to undergo an
increased number of charge-discharge cycles. Desirable
as such a device is the electric double layer capacitor.
Further when the storage device is set at an amount of
electric energy for charge and discharge which amount is
considerably smaller than the original capacity thereof,
the-number of charge-discharge cycles can be greatly
increased. The nickel-cadmium battery or lead battery
is usable as such a battery.

At the interface between two different layers (sol-
id/liquid) in contact with each other, positive and
negative charges are present as spaced apart by a very

small distance at opposite sides of the interface.
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These charges are réferred to as an "eiectric double
layer." When voltage'is applied to the electriddoubie
- layer, electricity is stored therein. Thié prindiple is
utilized for the electric double layer capacitor. A
S solar cell device comprising this CapaCitor and a solar
cell in combination therewith'is already known as dis-
closed in U.S.P. No. 5,594,313 issued January 14, 1997.
When the storage device is such an electric double
layer capacitor, such electric déuble layer capacitors
10. are attached to one side of the solar cell module to
provide a power source unit, which is disposed approxi-
mately vertically onfthe peripheral wall of the pole
main body, with the capacitor side of the unit facing
the pole main body.
15 On the other hand, the pole main body is triangular,
square or rectangular, pentagonal, hexagonal, octagonal
- or otherwise polygonal in créss section, or may have a

circular or ellipticai cross section. The pole main
body is hollow or solid.

20 When the pole maiﬁ body is hollow, the storage
device is provided insidé:the body. When the body is

solid, the storage device is attached to the outer
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The pole main body is provided with an inverter
circuit for converting direct current into alternating
currant and amplifying the frequency to be supplied to
the lighting device or like electric device to a prede-
termined value.

The panellike or filmlike solar cell modules are
arranged approximately vertically on at least one por-
tion of the peripheral wall of the pole main body. For
example, when the pole main body is polygonal 1in Cross
section, the modules are provided along at least one of
the many sides of the body. The modules are attached to
the peripheral wall of the body approximately over the
entire length thereof or to the upper half of the wall.
Alternatively, the solar cell modules are attached to an
intermediate portion of the peripheral wall of the main
body except the upper and lower end portions thereof.

To obtain the greatest possible generated output in
a narrow space, it is desirable to attach the solar cell
modules to the periphery wall of the main body over the
entire area thereof.

Wwhile the modules have the function of generating
the amount of electric energy to be consumed by the

electric device for one day, with solar radiation af-
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forded by scattered sunlight selected from scattered
sunlight or direct sunlight, the energy is preferably
produced by solar radiation provided by both scattered
sunlight and direct sunlight.

When the solar cell modules are provided over the
entire area of peripheral wall of the pole main body,
the module arrangement is exposed to solar rays includ-
ing solar rays from the south during culmination at
noon, those from the east in the morning and those from
the west in the afternoon. As a result, sunshine during
the daytime can be effectively utilized to obtain solar
energy efficiently.

In the case where the pole main body is, for exam-
ple, triangular in cross section, the solar cell modules
are attached to two or all of the three sides of the
body. When the body has a square to rectangular Cross
section, the modules are attached to two to all of the
four sides of the body. When the body has a pentagonal
cross section, the modules are attached to 3 to all of
the five sides of the body. When the body has a hexago-
nal cross section, the modules are attached to 3 to all

of the six sides of the body. When the body has an
octagonal cross section, the modules are attached to

three to all of the eight sides of the body.
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In the case where the pole main body has such a
polygonal cross section, it is desired to install the
pole in such an orientation that one of the corners of
the pole main body faces toward the direction of culmi-
nation of the sun since sunshine during the daytime can
then be utilized effectively.

In the case where the pole main body has a circular
or elliptical cross section, a flat surface may be
provided on both the front and rear sides or left and
right sides of the body for the installation of the
modules.

Examples of electric devices for use on the solar
cell-incorporating pole of the invention are street lamp
lighting devices, public signs, electric clocks and
communications devices.

With public signs, characters, symbol or like
pasigraphy is illuminated with fluorescent lamps,
electrodeless xenon fluorescent lamps or like lighting
devices, or the pasigraphy itself is caused to luminesce
with light-emitting diodes or like devices to give an
improved display or aesthetic effect. The electric
energy generated by the solar cell modules and accumu-

lated in the storage device is supplied to such lighting

devices.
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The pole of the present invention is not limited in
the location of installation and therefore easy to
install, does not require a large space, is adjustable
in the amount of electric energy to be obtained by
suitably varying the number of modules to be used or the
surface area of the module, hence great convenience.

The solar cell modules have the function of generat-
ing the electric energy to be consumed by the electric
device for one day, with solar radiation afforded by at
least scattered sunlight selected from scattered sun-
light or direct sunlight. Accordingly, the electric
energy to be consumed by the electric device for one day
can be generated not only on a clear day but also on a
rainy or cloudy day.

According to the invention, the output to be gener-
ated by the solar cell modules is not determined based
on the quantity of solar radiation afforded by direct
sunlight on the clear day as practiced conventionally
but is determined based on the quantity of radiation
provided by scattered sunlight on the rainy or cloudy
day as selected from the clear day or the rainy or
cloudy day. The solar radiation due to scattered sun-

light has a unique nature and is available during sun-

shine from morning till evening. It is radiant energy
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avallable evenly for a long period of time during the
daytime regardless of the weather even on a rainy or
cloudy day or in the shade on a clear day, and irrespec-
tive of whether the solar cell system faces east, west,
south or north, i.e., regardless of the orientation of
the system installed.

According to the invention, therefore, the solar
cell modules are capable of operating even in the shade
or on rainy or cloudy days, generating a sufficient
amount of electric energy even in the shade or on rainy
or cloudy days, hence a very convenient system of all-
weather design.

The storage device is repeatedly charged and dis%
charged every day, accumulating the amount of electric
energy generated by the solar cell modules and to be
consumed by the electric device for one day and supply-
ing the energy to the electric device. The storage
device can therefore be compact and small in capacity.

An electric double layer capacitor, nickel-cadmium
battery or lead battery is used as such a storage de-
vice. Further the storage devices to be used in combi-
nation with solar cell modules to provide a power source
system are housed inside the pole main body, or the

combination of storage devices and modules is attached
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to the peripheral wall of the main body, whereby the

- space for the installation of the system can be dimin-

ished.

The solar cell modules arranged approximately verti-
cally on the peripheral wall of the pole main body are

free of the likelihood of failing to charge the storage

- devices owing to snow in a cold climate and also free

from droppings of birds,'are not susceptible to the .
penetration of rainwater and'fully retain water-tight-
ness.

"With the modules arranged approximately vertically
on the pole main body, the pole has an aesthetic appear-
ance and a good balanbe despite the provisidn of the
solar cells, is unlikely to fall down owing to the wind
or earthquake and therefore assures high safety.

The éolar cell modules are mounted on the high pole

main body, so that solar energy can be obtained effi-

ciently. When installed at a higher level away from the

ground, the modules can be protected from mischief or
damage, hence excellent safety.
The present invention will be described below in

greater detail with reference to the accompanying draw-

- ings.
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Thus, in a brocad aspect, the invention provides a

pole having solar cells, wherein the pole has an electric
device attached thereto, comprising: a plurality of solar

cell modules arranged approximately vertically on at least

P

one portion of a peripheral wall of the pole main body, the

pole main body beling provided with a storage device for
accumulating therein electric energy from the solar cell
modules so as to supply electric energy accumulated in the

storage device to the electric device, wherein the plurality

i)

solar cell modules includes a number sufficient to

Q.

generate an amount of electric energy to be consumed by the
electric device for one day, and the storage device has a
capacity to accumulate the amount of electric energy

F

generated by the plurality of solar cell modules to be

consumed by the electric device for one day.

4]

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a schematic side elevation showing a first
embodiment of the invention, i.e., a pole having solar
cells and useful as a street lamp;

FIG. 2 is an enlarged view in horizontal section of
the same;

FIG. 3 is an enlarged fragmentary perspective view
of the same to show solar cell modules as attached to
the peripheral wall of a pole main body;

FIG. 4 is an enlarged fragmentary view in vertical
section of the same;

FIG. 5 is a schematic perspective view showing the
position of the pole for use as a street lamp relative
to sunlight;

FIG. 6 is a schematic side elevation showing a
second embodiment of the invention, i.e., a pole having
solar cells and useful as a pole having an electric

clock;

FIG. 7 is an enlarged view in horizontal section of

the same;
FIG. 8 is a schematic side elevation showing a third

embodiment of the invention, i.e., a pole having solar
cells and useful as a street lamp having a circular
lighting device;

FIG. 9 is an enlarged view in horizontal section of
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the same;

FIG. 10 is an enlarged view in horizontal section
and showing a fourth embodiment of the invention, i.e.,
a pole having solar cells and useful as a street lamp;

FIG. 11 is an enlarged fragmentary view in vertical
section of the same;

FIG. 12 is an enlarged fragmentary perspective view
of the same to show solar cell modules as attached to
the peripheral wall of the main body of the pole;

FIG. 13 is a front view showing a fifth embodiment
of the invention, i.e., a pole having solar cells and
useful as a pole having a public sign having illuminat-
ing means; and

FIG. 14 is a right side elevation of the same.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Throughout the drawings, like parts are designated
by like reference numerals.

Referring to FIGS. 1 to 5 showing a first embodiment
of the present invention, a pole 1 equipped with solar
cells has attached thereto an electric device, i.e., a
lighting device 5A for use as a street lamp. The pole 1
comprises a main body 2 extending upright from a base 7

on the ground G and having attached to its peripheral

wall panellike solar cell modules 3 so as to extend
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along the wall, with light receiving surfaces of the
modules 3 positioned approximately vertically.

The pole main body 2 is made of steel and has a
square cross section. The solar cell modules 3 in the
form of panels are provided on the approximately verti-
cal wall of the main body 2 on the base 7 over the
entire surface of the wall with their light receiving
surfaces positioned approximately vertically.

The illustrated solar cell modules 3 are attached to
the four sides of the pole main body 2. Four modules 3
are positioned one above another on each side of the

main body 2.

Corner members 10 of extruded aluminum material are
attached to the four corners of the pole main body 2,
and the modules 3 are held in place by the corner mem-
bers 10.

As shown in detail in FIG. 2, each of the corner
members 10 comprises a mount 11 approximately L-shaped
in cross section and having opposite side edge portions
lla, 1l1b, which are fastened to the pole main body 2
with screws 19, 19. The mount 11 is formed with exten-

sions 12, 12 opposed thereto and with a recess 13 pro-

vided between the mount 11 and each extension 12. An

edge portion of the module 3 is inserted in the recess
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13.

A storage device 4 is provided inside the pole main
body 2 (see FIG. 3) for collecting electric energy
generated by the modules 3. For example, the storage
device 4 is provided singly for the four modules 3 on
the four sides of the pole main body in each of the four
stages, or for all the modules 3. However, the number
of storage devices 4 is not limited.

When to be housed inside the pole main body 2 in
this way, the storage device 4 is easy to install and
can be protected by the main body 2. As shown in FIG.
3, one of the side walls of the pole main body 2 1is
formed with an opening 29 for inspecting the storage
device 4. Although not shown, an inverter circuit 1s
provided inside the pole main body 2 along with the
storage device 4 for converting the direct current from
the storage device 4 into an alternating current and
amplifying the frequency to be applied to the lighting
device 5A to a predetermined value.

Examples of useful storage devices are an electric
double layer capacitor, nickel-cadmium battery, lead

battery, etc., among which the electric double layer
capacitor is preferred because the device 4 can then be

given a prolonged life.
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As shown in detail in FIGS. 2 and 4, the pole main
body 2 has internal wiring 14 for supplying therethrough
the electric energy from the storage device 4 to the
lighting device 5A as an electric device. Each solar
cell module 3 has a positive-side wire 15 and a nega-
tive-side wire 15 which are connected to the internal
wiring 14 by female and male connectors 17, 18 and which
are thereby attached to the side wall of the main body
2. The wires 15 between the adjacent modules 3 are
accommodated in a space portion 16 between the.peripher-
al wall of the main body 2 and the modules 3.

The pole 1 having solar cells and embodying the
invention is of all-weather design, operable on rainy Or
cloudy days or in the shade on clear days, and so adapt-
ed to charge and discharge electric energy to the stor-
age device in the amount to be used for one day.

Stated more specifically, the arrangement of solar
cell modules 3 has the function of generating the elec-
tric energy to be consumed by the lighting device OA for
one day, and the storage device 4 has a capacity to
accumulate the electric energy to be consumed by the
lighting device 5A for one day.

The arrangement of solar cell modules 3 further has

the function of generating the electric energy to be
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consumed by the lighting device 5A for the day, with a
quantity of solar radiation afforded by at least scat-
tered sunlight selected from scattered sunlight or
direct sunlight. Thus, the electric energy to be gener-
ated by the arrangement of solar cell modules 3 1is
predetermined based on the quantity of solar radiation
available on a rainy or cloudy day.

The solar radiation due to scattered sunlight has a
unique nature and is available during sunshine from
morning till evening. It is radiant energy available
evenly for a long period of time during the daytime
regardless of the weather even on a rainy or cloudy day
or in the shade on a clear day, and irrespective of
whether the solar cell system faces east, west, south or
north, i.e., regardless of the orientation of the system
installed. Accordingly the solar cell- incorporating
pole 1 of the invention is of all-weather design and
operable under rainy or cloudy weather or in the shade
on clear days.

According to the present invention, the solar cell
modules 3 are arranged generally vertically on the
peripheral wall of the pole main body 2, so that the
generated output of the modules 3 is about 1/4 of the

original rated generated output of the modules 3. Since
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the generated output is based on the quantity of solar
radiation afforded by scattered sunlight on the rainy or
cloudy day as stated above, the generated output to be
utilized consequently corresponds to several percent of
the original rated generated output of the modules 3.

The surface area of the solar cell module 3 in the
form of a panel and the number of solar cell modules 3
to be used are therefore suitably determined in accor-
dance with the amount of electric energy to be obtained
by the pole 1.

Table 1 below shows the relationship between the
surface area and generated output of one module 3 and
the amount of electric energy to be obtained by the
module. The wvalues in the parentheses are the amounts
of electric energy to be obtained by the modules 3 in
one stage.

Table 1

Surface area Generated output Electric energy

a 150 mm x 814 mm 11 W/h 4.5 W/h (18 W/h)

20 b 250 mm x 814 mm 23 W/h 9.0 W/h (36 W/h)

Suppose the pole 1 of the invention is to be used as
a street lamp pole, for example, with an electrodeless

xenon fluorescent lamp serving as the lighting device
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5A. When the fluorescent lamp consumes electric energy
at a rate of /W/h and is operated for 5 hours, the
quantity of electric energy consumed is 35 W/h. Solar
cell modules 3 of the type b in Table 1 are therefore
suitable to use in this case.

Thus, the surface area of the module 3, the number
of modules to be used, the generated output and the
amount of electric energy to be obtained are most suit-
ably determined in view of the height, thickness and
cross sectional shape of the pole main body 2.

According to the present embodiment, the solar cell
modules 3 are arranged over the entire area of peripher-
al wall of the pole main body 2 having a square Cross
section, so that the module arrangement is exposed to
solar rays including solar rays 32 from the south during
culmination at noon, solar rays 31 from the east in the

morning and solar rays 33 from the west in the afternoon
as shown in FIG. 5. As a result, sunshine during the
daytime can be effectively utilized to obtain solar
energy efficiently.

In the illustrated case, it is desirable to position
the pole 1 so that one corner thereof faces toward the
direction of culmination of the sun.

FIGS. 6 and 7 show a second embodiment of the inven-
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tion, i.e., a solar cell-incorporating pole 1 having an
electric clock 5B serving as an electric device and
mounted on the top end of the pole 1. The main body 2
of the pole is rectangular in cross section. According-
ly, solar cell modules 3a of large width are attached to
the side of the pole main body 2 having a large width,
and solar cell modules 3b of small width are attached to
the body side of small width. The modules 3 are ar-
ranged one above another in four stages.

The second embodiment has the same construction as
the first with the exception of the above feature.

FIGS. 8 and 9 show a third embodiment of the inven-
tion, i.e., a solar cell-incorporating pole 1 which has
a street lamp circular lighting device 5C serving as an
electric device and supported by a cylindrical bracket
28 on the top wall 27 of the pole 1. The pole comprises
a main body 2 which has a regular octagonal cross secC-
tion.

The third embodiment differs from the first in that
corner members 10 serving as means for holding solar
cell modules 3 have an angled cross section correspond-
ing to one corner of a regular octagon. With the excep-
tion of the above feature, the third embodiment has

exactly the same construction as the first.
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FIGS. 10 to 12 show a fourth embodiment, which
includes power source units 6 each comprising a solar
cell module 3 and electric double layer capacitors 8
serving as storage devices, provided on one side of the

5 module 3 and housed in a casing 9. The power source
units 6 are attached approximately vertically to the
peripheral wall of a pole main body 2 having a square
cross section so as to extend along the wall, with the
capacitor side of each unit facing the main body.

10 The power source units 6 are fastened to the pole
main body 2, for example, by corner members 20 made of
extruded aluminum material and attached to the four
corners of the main body 2. More specifically, each
corner member 20 has opposite side edge portions 20a for

15 holding inwardly projecting edge portions 9a of the
casings 9 of two adjacent units 6. Screws 21 are 1in-

serted through the corner member 20 at its widthwise
midportion and have their inner ends screwed into
threaded holes 22 in the corresponding corner of the
20 pole main body 2. In this way, the power source units 6
are held in place by the corner members 20.
A spacer 23 channel-shaped in cross section and

having an outwardly facing opening is interposed between

each pair of power source units 6, 6 which are vertical-
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ly adjacent to each other, and has a bottom wall at-
tached to the pole main body 2 with screws 24. The
opening of the spacer 23 is covered with a holding plate
25 for holding the lower end of the casing 9 of the
upper unit 6 and the upper end of the casing 9 of the
lower unit 6. The holding plate 25 is fastened to the
side wall of the pole main body 2 with long screws 26
along with the spacer 23..

FIGS. 13 and 14 show a fifth embodiment, i.e., a
solar cell-incorporating pole 1 which is provided with a
public sign 5D as an electric device.

The pole 1 of the fifth embodiment comprises a main
body 2 which is the same as the pole main body 2 of the
first embodiment. More specifically, the main body 2 is
square in cross section, extends upright from a base 7
on the ground G and has panellike solar cell modules_3,
which are attached to the peripheral wall of the body 2
approximately vertically.

The modules 3 are arranged in three stages on the
upper half of the pole main body 2. Panels 40 which are
not solar cell modules but have approximately the same

size as the module 3 are attached in two stages to the
lower half of the main body 2. These panels 40 give a

neat appearance to the peripheral wall of the pole 1 and
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permit the arrangement of modules 3 to be positioned at
a level higher than the ground G by two stages of panels
40, so that the modules 3 can be protected from mischief
or damage.

The public sign 5D comprises a signboard 41 suspend-
ed by four hangers 44 from an arm 42 projecting horizon-
tally from an upper end portion of the pole main body 2.
The arm 42 is supported by long and short two wires 43
connected between a bracket 49 at the upper end portion
of the main body 2 and two brackets 50 disposed respec-
tively at the outer end and an intermediate portion of
the arm 42. A cap 48 in the form of a triangular pyra-
mid is provided at the upper end of the main body 2.

The signboard 41 bears characters, symbol or
pasigraphy, which is illuminated by a lighting device 46
comprising electrodeless xenon fluorescent lamps 47 or
usual fluorescent lamps. The signboard 41 further bears
a guide sign 45 in the form of an arrow which itself 1is
caused to luminesce as by light-emitting diodes. The
electric energy provided by the solar cell modules 3 and
accumulated in the storage devices 4 is supplied to

these devices 47, 45.
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CLAXMS:
1. A pole'having solar cells, wherein the pele has an

electric device attached thereto, comprising:

a plurality of solar cell modules arranged

approximately vertically on at least one portion of a

peripheral wall of the pole main body, the pole main body

being provided with a storage device for accumulating

therein electric energy from the solar cell modules so as to
supply electric energy accumulated in the storage device to

the electric device,

wherein the plurality of solar cell modules
includes a number sufficient to generate an amount of

electric energy to be consumed by the electric device for

one day, and the storage device has a capacity to accumulate

e

the amount of electric energy generated by the plurality of

solar cell modules to be consumed by the electric device for

one day.

2. The pole having solar cells according to claim 1,

wherein the plurality of solar cell modules generate

v

electric energy from received solar radiation afforded by at

least sunlight selected from scattered sunlight or direct

sunlight.

3. The pole having solar cells according to claim 1
wherein the storage device 18 a device selected from the
group consisting of electric double layer capacitor, nickel-
cadmium battery and lead battery, and wherein the pole main

body 1s hollow and the storage device 1s provided inside the

hollow pole main body.

4. The pole having solar cells according to claim 1

whereln the pole main body is polygonal in cross section,



CA 02225159 2005-04-22

25088-168
27

and.the solar cell modules are attached to and extend along

at least one of the sides of the pole main body.

5. The pole having solar cells according to claim 1,

wherein said electric device produces light energy.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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