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(57) ABSTRACT

An electric power generation system is disclosed to produce
electrical energy. The electric power generation system
includes a solar awning that is ideally carried by a vehicle
that is operable under its own power or towed behind a lead
vehicle. The solar awning has a solar base attached to the
roof of the vehicle and a pair of solar arms that are hingedly
connected to respective opposite sides of the solar base.
Each of the solar base and the pair of solar arms has an array
of solar panels that convert solar energy to electrical energy.
The solar awning is folded from an open configuration for
maximum exposure to the sun at which the solar arms lie
side-by-side the solar base to a closed configuration for
minimum exposure to the sun at which the solar arms rotate
downwardly from the solar base to lie alongside the vehicle.

11 Claims, 3 Drawing Sheets
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1

SOLAR AWNING FOR AN ELECTRIC
POWER GENERATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates (o an electric power generation
gystem including a solar awning to be carried by a vehicle
that is either self-powered or towed behind a lead vehicle so
that solar energy 18 received by solar panels of the solar
awning and converted to an AC or a DC voltage for battery
storage for performing any of a variety of applications. The
solar awning 18 mounted on the roof of the vehicle and
adapted to be folded between a compact closed configura-
ion at night and an expanded open configuration for maxi-
mum exposure to the sun during the day.

2. Background Art

Solar power systems have been used to provide power for
off-grid (i.e., stand-alone) household applications, on-grid
(i.e.. electric utility grid-feed) applications, and hybrid (i.e.,
with battery storage) applications. Conventional solar power
systems typically include an array of solar panels that
convert solar energy (i.e., sunlight) to DC power by what is
commonly referred to as the photovoltaic effect. This DC
power can be stored by a battery for use later on or supplied
to a solar inverter where it is converted to AC power to
operate electrical appliances or to be fed back to the grid
maintained by an electrical utility in order to reduce a
consumer’s electrical utility bill.

It is known to mount an array of solar panels on the roof
of a motor vehicle at which to receive energy generated by
the sun. However, such solar panel arrays are fixed in place
on the vehicle roof so that their orientation relative to the sun
cannot be changed whether the vehicle is moving or sta-
tionary or whether there is bright sunlight during the day or
darkness due to cloudy weather conditions or when the
vehicle is parked in the shade. In this same regard, the
sun-facing area of the conventional rooftop solar arrays that
are exposed to the sun cannot be expanded to take advantage
of bright sunlight conditions during the day or reduced
during darkness or night time conditions. Therefore, the
power that is produced by the conventional vehicle mour_lted
solar array is undesirably limited in the brightest daylight
conditions.

SUMMARY OF THE INVENTION

In general terms, a solar awning is disclosed Lo be carried
by a motor vehicle whether the vehicle is self-powered oOr
towed behind a lead vehicle. The solar awning is part of an
electric power generation system to provide power for
Slorage by a bank of rechargeable (e.g., lithium) batteries
located within the vehicle, or to run a variety of cxlcfnal
nousehold appliances, or to be fed back to the grid ol an
“lectrical utility to reduce the power bill of a consumer.
lhrn!e solar awning herein disclosed includes @ solar base
2t 1s connected by fasteners to the roof of the vehicle. A
parr of solar arms are pivotally attached by hinges 1O
?lfposne sides of the solar base. Each of the solar base and

¢ Solar arms of the solar awning includes an array of solar
g:?;ls thal are adapted to convert sunli ght to DC power. Tll(::;:l
betw awning is capable of being manu‘ally manipula ;
o eN an opened expanded configuration and a close

Mpact configuration. When there is bright sunlight, the

10)

1

20

2

30

35

45

50

55

65

US 11,794,674 B?

2

its open expanded configuration.
ms are positioned so as to lie
aterally from the solar base so that

solar gwning 1s unfolded to
In this case. the solar ar

coplanar with and extend |

the solar awning has 1 maximum exposure to the sun
Removable struts extending from the i ot '
vehicle hold the solar arme .. L.'OppOSllL' sides of the
. side-by-
base. During the night or if th uplt;lmll‘ﬂd o S B S0
the solar awning is folded f L-VF’ .I|L {.'_IS PR (o §hade,
s, T this ot Ilh R nr IS L osed compact cnnh,_gura—
dnwnwardll r-irt" ‘L Solar arms are rotated at the hmges
e Vchiclcyw; ative to the solar hqsc SO as to !IC alongside
, whereby the solar awning has a minimal expo-
sure to the sun.

The electric power generation system of which the solar
awning 1s a part also includes a set of wind driven generators
that are attached to the roof of the vehicle adjacent the solar
awnings. The solar generators rotate in response to a windy
condition to provide an additional supply of DC power.
Mounted on the bottom of the vehicle is a set of wheel driven
generators that are coupled by linking arms to respective
ones of the wheels of the vehicle. The shafts of the wheel
driven generators rotate in response to the rotation of the
wheels while the vehicle is in motion to provide another
supply of DC power. The DC power produced by the solar
awning, the set of solar generators and the set of wheel
driven generators can be supplied to and stored by a bank of
rechargeable batteries carried by the vehicle for future use.
In the alternative, the DC power can be supplied to a power
supply control system having a solar inverter which converts
the DC power to AC power. An electricity switchboard of
the power supply control system directs the AC power from
the solar inverter to any one of a variety of applications such
as external household appliances or feeding the grnid of an
electric utility.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a vehicle being towed with an electrnic
power generation system attached to the roof of the vehicle
and including a plurality of wind driven generators and a
solar awning that is folded in a compact collapsed configu-
ration;

FIG. 2 shows the vehicle being towed in FIG. 1 with the
solar awning of the electric power generation system

unfolded to an expanded open configuration; :
FIG. 3 shows a plurality of wheel driven generators of the

electric power generation system attached to the bottom of
the vehicle being towed and coupled to the wheels thereof;
FIG. 4 shows the interior of the vehicle being towed and
the electric power generation system including a bank of
storage batteries and a solar inverter; .;md ‘
FIG. 5 illustrates the optional distribution of the power

that is produced by the electric power generation system.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

drawings, FIGS. 1 and 2 show a vehicle

d thereto an electric power generation
solar awning 1. Although the

tional vehicle, it is to be

Referring to the
50 having altat;he
system which includes a
vehicle 50 pictured is a recred ‘
understood that other vehicles, such as a van, camper, trall:;;
or the like, may be substituted therefor. As will soon

explained, the solar awning 1 of the power generation

system 18 adapted to collect solar energy and provide a

| ' 0 to which it
¢ power whether the vehicle S to
SouIR o rest. Moreover, 1L 1S to be

.« attached is moving or at re ver,
:fndaelrslood that the vehicle 50 is one which is capable of
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cither moving independently under its Own power Ot being
towed from behind a lead vehicle 52._ .

The solar awning 1 of the electric power generalion
svstem being carried by the vehicle 30 incl‘udt‘:S a rcclangulaf
solar base 3 that is located between and pivotally connected 5
to a pair of rectangular solar arms or appendages S and 7.
The solar base 3 of solar awning 1 is attached to the roof of
the vehicle 30 by means of suitable tasteners (not shown).
Each of the pair of solar arms 5 and 7 is pivotally connected
to one of the opposite sides of the solar base 3 by means of 10
one or more hinges 9. such as a piano hinge.

Accordingly. the solar awning 1 can be manually manipu-
lated between opened or closed configurations depending
upon the brightness of the sun and whether the vehicle 50 1s
in motion. FIG. 1 shows the vehicle 50 in motion when the 15
solar awning 1 is folded to its compact closed configuration.
In this case. each of the solar arms 5 and 7 has been rotated
downwardly at its hinged connection to the solar base 3 so
as to lie alongside one side of the vehicle 50. FIG. 2 shows
the vehicle 50 at rest such as when it 1s parked during periods
of non-use and the solar awning 1 is unfolded to its
expanded open configuration. In this case. each of the solar
arms > and 7 1s rotated upwardly from its downturned
configuration of FIG. 1 through an angle of about 90 degrees
unul the solar arms 5 and 7 extend laterally outward to lie 2
in substantially coplanar alignment with and side-by-side the
solar base 3.

With the solar awning 1 unfolded to its opened configu-
ration of FIG. 2. it is positioned to receive the maximum
amount of solar energy. To hold the solar arms 5§ and 7 up
SO as to hie side-by-side the solar base 3, pairs of struts or
support bars 10 are removably attached to receptacles
located at each side of the vehicle 50. Each strut 10 extends
from one side of the vehicle 50 to an outside corner of one
of the solar arms 5 or 7. When it is desirable to fold the solar
awning 1 to 1ts compact closed configuration of FIG. 1. the
struts 10 are removed from the vehicle 50 so that the solar
arms S and 7 can be rotated downwardly relative to the solar
base 3. When the solar awning 1 is in its opened expanded
configuration as just described. it functions as a source of 40
electric power for a purpose that will soon be described.
With the solar awning 1 folded to its closed configuration of
FIG. 1. 1t receives a minimum amount of solar energy.
Nevertheless., the solar base 3 of the solar awning 1 remains
at all umes positioned atop the vehicle 50 and aimed
skywards by which to receive solar energy when the vehicle
S0 1s stopped or parked so that electric power can still be
produced.

Each of the solar base 3 and the pair of solar arms 5§ and
7 of the solar awning 1 contains an array of commerciall
av alla_blu solar panels 12 Each solar panel 12 lypically
contains a_pluruhl_} ot stlicon-based photovoltaic cells that

produce direct current (DC) electricity from sunlight. The
f]umhcr and arrangement of the solar panels 12 of ¢
IS @ maltter of choice and should not
limitation of this invention. Each of the solar base 3 and the
solar arms S and 7 has a frame (designated 14 and best
shown 1n FIG. §) extending around the periphery lhcrw;hl'
and the solar panels 12 are joined one 10 the other by L‘a;lc;
and surrounded by the frames 14. The solar panels 12 U‘|‘

cach array are oriented so as 10 receive the Most sunligh
when the solar awning 1 is unfolded to jis open c{mﬁl. . P
of FIG. 2. guration

Continuing to refer to FIGS. 1 and 2.
four) convenuonal wind-driven genery
affixed to the roof of the vehicle 50 adj
1. By way of example only, each of

N

30

35

S0

ach array

be regarded as a ss

60

a plurality of (€.g.
Ors 16 are shown
acent the solar awning

the generators 16 is a

65
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4500 watt, 4 blade auto windward lantern wind Eurhinc
generator manufactured by Dayton as 1ts Part Number
CO839. In those in situations where it is cloudy or whcr_l _lhc
vehicle is parked at a shady location and a windy condition
exists. the wind-driven generators 16 are ciius;cd Lo rotate to
provide another source of electric power for use 1n combi-
nation with or in place of the solar awning 1 for a purpose
that will also soon be described. |

Turning now to FIG. 3 of the drawings, the bf)ll()m ()f the
vehicle 50 of FIGS. 1 and 2 is shown. The vehicle 50 ndes
from place-to-place on a plurality of (e.g.. f()EJr} wheels 20
mounted on the vehicle at the bottom thereof. Each of the
wheels 20 is coupled to a conventional wheel driven electric
generator 22 by way of a linking arm 24. By way of example
only, each wheel driven electric generator 22 1s a '/% HP DC
motor manufactured by Dayton of South Korea as its Model
No. 221.405. When the vehicle 50 is riding on a roadway and
the vehicle wheels 20 turn. the linking arms 24 transfer a
rotational force from the wheels to respective shafts 26 of
generators 22, whereby the shafts are caused to rotate. The
wheel driven generators 22 correspondingly provide an
additional source of electric power in response to their
rotating shafts 26.

FIG. 4 of the drawings shows the interior of the vehicle
50 within which a variety of conveniences are located to be
used by any individuals riding in the vehicle. The number
and type of such conveniences carried by vehicle S0 form no
part of this invention. Vehicle 50 also carries a bank of air
cooled (e.g., lithium) batteries 34 that are capable of storing
for a later use the electric power produced by the solar
awning 1. the wind driven generators 16. and the wheel
driven generators 22 of the electric power generator system
that 1s shown in FIGS. 1-3. The batteries 34 are preferably
connected in electrical series to provide a DC output of 48
volts.

Also carried by the vehicle 50 is a power supply control
system 36. The power supply control system 36 includes a
DC to AC solar inverter 38 by which any DC voltages
suﬁppllcq to the solar inverter 38 from the solar awning 1. the
wind driven generators 16. and the w “
22 are converted to an AC voltage. B
the DC to AC solar inverter 38 he
kwatl.‘ 48 volt split phase pure sine wave POWET inverter
manufactured by Sungold Power.

FIG. S of the drawings shows the
alone with the AC voltage output of th
the power supply control system 36
power cable 40 for any one or more A
In the example of FIG
coupled to the power

heel driven generators
y way of example only,
rein described is a 12

vehicle 50 standing
¢ solar inverter 38 of
being supplied by a
C power applications.
S, the AC power applications that are
include. bt ‘ l_l[t[)ly control System 36 by cable 40
‘> bulare not limited to, an electric motor vehicle, the
‘fl‘-”‘:mfu'_ﬁyﬁlﬂm tound in a house. and the City grid s ‘;tcm
from ‘Whl{.‘h the aforementioned house receives il%ﬁ yl;%ual
clectric power. In the case ot the city erid \.;yg;[c;'n :;.n ‘AC
ﬂl)r;l,lf that 1s added thereto by way ut?lhe hp(;wcr‘cab{e 40
Alny i‘z‘:'l}‘:’u::tjrll:"t‘* li_lg .hm‘m‘:uwncr"s clectrical utility bill.
vehicle o L Lllilh supphcd Lo either one of the electric
L Or the house electrical system by way of the power
cable 40 w |II' likely reduce the homeowner’s consumption of
P“,‘;‘:“ r:'}lppln:d by the local utility. S
) . .
40 includes am choougee T SOMO! system 36 of FIG
may choose which .t m;l})f hmlchboard 42 by which a user
. - WhIch ot the applications shown in FIG. § will
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Cﬁicifﬂﬂ}' used when +lhc \-‘uhiylu SO I8 at rest and parked at

3 ocalion where sunlight s either bright o lacking
The inyvention claimaed s
| AN clectne pow Cl }‘it‘llt‘lnliml SVstem (o be Mounte

5 vehicle having a top. a pair ot sides, and wheels on which

the vehicle rolls from place-to place. said clectrie power
aeralion S Jem includimg a solar awning comprising:

3 qolar hasc having st and t‘nppn\ilc stdes to be .'.Illili:‘l.w(l
(o the top of the vehicle and having a first solar pancl
Jdd[‘lfd 1O TCCCIVE solar CHCeryy and convenrt satd solar
enerp) 10 clectncal encrgy.

d on

oC

L™

q hirsl colar arm h;ning a second solar pancl iltllll‘llt‘tl 10
roCeIVe solar energy | imﬂ convert sard solar cnergy (o
clectncal energy. sard first solar arm being prvotally
connected to said solar base and rotatable relative (o
«ard solar base between a first position lying coplanar
with said ml;}r base and a sccond position extending
jownwardly from said solar base: and

2 solar inverter carmied by the vehicle tor converting DC
power 10 AC power. the first solar panel of said solar
hase and the second solar panel of said first solar arm
heing clectrically connected to said solar inverter,
whereby said solar inverter produces AC power in
response 10 the solar energy, received by said first and
second solar panels: and

a power cable connected to said solar inverter and extend-
ing from the vehicle and adapted to supply the AC
power produced by said solar inverter (o an AC pow-
ered electrical system located remotely from the
vehicle.

2 The electric power generation system recited in claim

1 said solar awning also comprising a second solar arm
having a third solar panel adapted 10 receive solar energy
and convert said solar energy to electrical energy, said
second solar arm being pivotally connected 10 said solar
nase and rotatable relative to said solar base between a first
position lying coplanar with said solar base and a second
position extending downwardly from said solar base.

3 The electric power generation system recited in claim
2. wherein the first and second solar arms of said solar
awning are pivotally connected o respective ones of the first
and opposite sides of said solar base so thal said first and
second solar arms lie side-by-side said solar base and extend
I?ﬂtfally outwardly from said solar bas¢ when each of said
first and second solar arms is in the first position thereof and
the first acid second solar arm are rotated downwardly
ll_]ruugh an angle of 90 degrees relatve 10 said solar base 10
lie adjacent respective ones of the pair of sides of the vehicle
Whﬁfﬂ_ each of said first and sccond solar arms 18 10 the second
POsILion thereof.

). 4\;{;2‘;i¢|c(i‘]lric‘puwcr generation systen I'Lft'ilf:tliillll LL::I::
awning arz the !msl and second solar arms u.l mllhl:' ?ii;sl
ind 0ppt)~;i1[{w-('nd”y connected Lo respective ones 0 l 'lL; .;

STt ! ¢ hlfjcs of said t-;t)lul"husu by means Ol ."“‘%"f

| SaidL :{ill:‘cln‘c power generation ?;y‘slcln‘l}fcnicdd in L::l:[:;
aWning’gu ar awning also comprising 1rsl anﬂ ﬁht. e
ones of thPPUI’l_bHI&i removably attached between PES s ’

e pair of sides of the vehicle and the firstafl
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SCCO '
']“.' ‘\{"1‘" ATIMS {'I't H}”‘:l ‘*-if‘lr‘r AWNIne 1o

sard first hold up each of

and se

6 -”w { | 't ( nlhl ‘-.HLH' Arms 1n the hirst [ IS 1on !ht‘rt‘nf
N '_| . .
| CArn pnun F generation svstem reg l.l't‘ll In al;nm

h?‘ﬂll;;: ::*llf::‘Il:'”,&lrnr:li l:t.ld;' <~rrn~ wind driven generator carried
- adapted to produce electrical energy 1n
e H_;“},”.“‘ to a supply of wind received thereby 2y
et e e
565 Bhve sty oiF Wi e o= ‘ ‘Fﬁ driven generator 18 fl”.-i.t'htlii
solar nw|n::ur_ ¢ vehicle to lie adjacent the solar base of said
& e s e prerlon spem e e
by the vehicle x'ltml :{" ‘:Iﬂ.tlw eel (‘lrwf:n generator mrrn;:(l
vehiele. said at I::,ﬁ“ l.[ " ‘t“ b F ThiE: TWIETS W S

; al least one wheel driven generator adapted to
produce electrical energy in response to the rotation of the
wheel while the vehicle 1s 1in motion.

9. The electric power generation system recited in claim
8_.. w.fhcruin said at least one wheel driven generator has a
linking arm extending between the one of said wheels and a
rotatable shaft of said at least one wheel drnven generator,
whereby a rotation of said one wheel causes said rotatable
shaft to rotate and said at least one wheel driven generator
to produce said electrical energy.

10. The electric power generation system recited in claim
1, also including at least one battery carried by the vehicle,
the first and second solar panels of the solar base and the first
solar arm of said solar awning being electrically connected
to said battery by which the electrical energy produced by
said first and second solar panels is stored by said battery.

11. A solar awning to be carried by a motor vehicle having
a top for converting solar energy 1O electrical energy and
comprising:

1 solar base mounted on the top of the vehicle and having
first and opposite sides and a first solar panel to receive
solar energy;

a4 first solar arm having a second solar panel to receive
solar energy, said first solar arm being hingedly con-
nected to the first side of said solar base,

a second solar arm having a third solar panel Lo recetve
solar energy, said second solar arm being hingedly
connected to the opposite side ol satd solar base,

each of said first and second solar arms being rotatable
colative to said solar base trom an expanded posiiion at
which said tirst and second solar arms extend laterally
outward from and he side-by-side said solar base and a
folded position at which said first and r-;n.fmnd solar
arms extend downw ardly trom and are aligned at an
angle with respect o satd solar base, o

each of the first, second and third solar panels ol said solar
base and said st and second solar arms ?.uiuplcd.. Lo
penerate a fist supply ot clectrical energy 1n response

m the solar encrgy received thereby: and
at least one wind drrven clectrical generator u'mur}cd un

the top ol the vehiele and ;.l.d:.lhlcd Lo ml:.llt:l llll]l"]"p"m%

(o wind blowing (hereagainst while ‘[l.lt.‘ Ve 1“' ¢ llb 1r:‘

motion in order 1o produce an additional supply ©

electrical energy.
« k * ¥ X




